
WHAT IS CLAIMED IS: 

1. A bevel etcher wherein a bevel edge of a semiconductor substrate is 

subjected to plasma cleaning, comprising: 

a lower support having a cylindrical top portion; 

a lower plasma-exclusion-zone (PEZ) ring supported on the top portion of 

the low 	support, the lower PEZ ring having an upper surface on which the 

substrate i 	upported such that the bevel edge of the substrate extends outwardly of 

an outer edge 	f the upper surface; 

an upper ►  electric component disposed above the lower support and having 

a cylindrical bottom •ortion opposing the top portion of the lower support; 

an upper PEZ ri 	surrounding the bottom portion of the dielectric 

component and opposing t e lower PEZ ring, an annular space between the lower 

and upper PEZ rings limiting 	e extent of the bevel edge to be cleaned by the 

plasma; and 

at least one radio frequency i' ) power source adapted to energize process 

gas into the plasma during a cleaning o.,eration; 

wherein the lower and upper PEZ 	gs are adapted to respectively shield the 

lower support and the upper dielectric compo ent from the plasma during the 

cleaning operation. 

2. The bevel etcher as recited in claim 1, 	erein the at least one RF 

power source includes: 

a lower electrode ring surrounding the lower PEZ rin • and 

an upper electrode ring surrounding the upper PEZ ring . d opposing the 

lower electrode ring. 

3. The bevel etcher as recited in claim 2, wherein (a) the lo 	and 

upper electrode rings are grounded and the lower support is coupled to a ra• • 

frequency (RF) power generator supplying RF power to generate the plasma; : the 

lower electrode ring is grounded and the upper electrode ring is coupled to a radio 

frequency (RF) power generator supplying RF power to generate the plasma; or (c) 
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the upper electrode ring is grounded and the lower electrode ring is coupled to a 

radio frequency (RF) power generator supplying RF power to generate the plasma. 

4. The bevel etcher as recited in claim 3, wherein the top portion of the 

low,  support is formed of a dielectric material. 

5. The bevel etcher as recited in claim 2, wherein the upper and lower 

electrode rin • 	are formed of a material selected from the group consisting of metal, 

Si, SiC, and carb,n based materials. 

6. The be -1 etcher as recited in claim 2, further comprising: 

an upper metal co ‘ . onent overlying the upper dielectric component, the 

upper electrode ring and upp. PEZ ring; 

an upper dielectric ring s 	ounding the upper electrode ring and secured to 

the upper metal component, the up. -r dielectric ring including a flange clamping the 

upper electrode ring to the upper meta 	omponent; 

a lower metal liner underlying the ower electrode ring; 

a lower dielectric ring surrounding th lower electrode ring and secured to 

the lower metal liner, the lower dielectric ring i 	luding a flange clamping the lower 

electrode ring to the lower metal liner; and 

a focus ring interposed between the lower supp ,rt and the lower metal liner 

and adapted to electrically separate the lower support fro 	the lower metal liner and 

from the lower electrode ring. 

7. The bevel etcher as recited in claim 6, wherein the 	. 4 er metal 

component includes at least one gas passage adapted to be coupled to : gas source 

containing process gas, the upper electrode ring is separated from the up. -r PEZ 

ring by a gap, and the gap is in fluid communication with the at least one g. - 

passage via a tortuous path through which the process gas flows from the gas s 'ply 

to the annular space. 
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8. The bevel etcher as recited in claim 6, wherein: (a) the lower 

dielectric ring includes threaded holes receiving bolts passing through holes in the 

lower metal liner, wherein the bolts secure the lower dielectric ring against the lower 

-tal liner; (b) the upper dielectric ring includes threaded holes receiving bolts 

pas 	g through holes in the upper metal component, wherein the bolts secure the 

upper i -lectric ring against the upper metal component; (c) the focus ring and the 

upper die 	tric component are formed of a ceramic optionally coated with Y203; 

and/or (d) the ower and upper dielectric rings are formed of a ceramic. 

9. The 	vel etcher as recited in claim 7, further comprising: (a) a 

hollow cathode ring su • ounding the outer edges of the lower and upper dielectric 

rings, wherein either the h,llow cathode ring is coupled to an RF power generator 

and the upper and lower elec ode rings are grounded or the upper and lower 

electrode rings are coupled to • 	' 	power generator and the hollow cathode ring is 

grounded during a bevel cleaning o .eration; or (b) an inductive coil coupled to an 

RF generator and surrounding the oute edges of the lower and upper dielectric 

rings, the upper and lower electrode rings .eing grounded and the coil operative to 

generate the plasma upon receipt of RF pow- from the RF generator. 

10. The bevel etcher as recited in claim 	wherein (a) the upper dielectric 

component has a ring-shaped flange formed along the , uter edge of the bottom 

portion and wherein the upper PEZ ring has a mating inner flange formed along the 

inner edge thereof, the ring-shaped flange engaging the inne 	ange such that the 

upper PEZ ring is detachably secured to the upper dielectric co 	sonent and/or (b) 

the lower support has a ring-shaped flange formed along the outer .. ge of the top 

portion and wherein the lower PEZ ring has a mating inner flange fo 	ed along the 

inner edge thereof, the ring-shaped flange engaging the inner flange such 	at the 

lower PEZ ring is detachably secured to the lower support. 

11. The bevel etcher as recited in claim 1, wherein: (a) the outer diame 

of the top portion of the lower PEZ ring defines the bottom edge exclusion of the 

substrate; (b) the lower and upper PEZ rings are formed of a material selected from 
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the group consisting of an electrically conductive, semiconductive, dielectric 

material, a ceramic, and a high electrical resistance material; (c) the outer diameter 

of the bottom portion of the upper PEZ ring defines the top edge exclusion of the 

s 'state; and/or (d) the cylindrical top portion of the lower support includes an 

elec 	.static chuck. 

12. A method of cleaning the bevel edge of a semiconductor substrate, 

comprising: 

supportini a semiconductor substrate in the bevel etcher according to claim 

1; 

energizing proc 	s gas into a plasma; and 

cleaning the bevel : • ge with the plasma. 

13. A method of repl. ing the upper or lower PEZ ring in the bevel 

etcher according to claim 6, compn 	g: (a) detaching the upper dielectric 

component from the upper metal comp. ent, disengaging a flange on the dielectric 

component from a flange on the upper PE: ring, replacing the upper PEZ ring with 

a new PEZ ring by fitting the new PEZ ring o , the dielectric plate and attaching the 

dielectric plate to the upper metal component or .) lifting the lower PEZ ring above 

the lower support and replacing the lower PEZ ring 	ith a new PEZ ring. 
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WHAT IS CLAIMED IS: 

1. A bevel etcher wherein a bevel edge of a semiconductor substrate is subjected 

to plasma cleaning, comprising: 

a lower support having a cylindrical top portion; 

a lower plasma-exclusion-zone (PEZ) ring supported on the top portion of the lower 

support, the lower PEZ ring having an upper surface on which the substrate is supported such 

that the bevel edge of the substrate extends outwardly of an outer edge of the upper surface; 

an upper dielectric component disposed above the lower support and having a 

cylindrical bottom portion opposing the top portion of the lower support; 

an upper PEZ ring surrounding the bottom portion of the dielectric component and 

opposing the lower PEZ ring, an annular space between the lower and upper PEZ rings 

limiting the extent of the bevel edge to be cleaned by the plasma; and 

at least one radio frequency (RF) power source adapted to energize process gas into 

the plasma during a cleaning operation; 

wherein the lower and upper PEZ rings are adapted to respectively shield the lower 

support and the upper dielectric component from the plasma during the cleaning operation; 

wherein: (a) the outer diameter of the top portion of the lower PEZ ring defines the 

bottom edge exclusion of the substrate; (b) the lower and upper PEZ rings are formed of a 

material selected from the group consisting of an electrically conductive, semiconductive, 

dielectric material, a ceramic, and a high electrical resistance material; (c) the outer diameter 

of the bottom portion of the upper PEZ ring defines the top edge exclusion of the substrate; 

and/or (d) the cylindrical top portion of the lower support includes an electrostatic chuck; 

wherein the at least one RF power source includes a lower electrode ring surrounding 

the lower PEZ ring; and an upper electrode ring surrounding the upper PEZ ring and 

opposing the lower electrode ring; and 

wherein the upper and lower electrode rings are formed of a SiC. 

2. A bevel etcher wherein a bevel edge of a semiconductor substrate is subjected 

to plasma cleaning, comprising: 

a lower support having a cylindrical top portion; 

a lower plasma-exclusion-zone (PEZ) ring supported on the top portion of the lower 

support, the lower PEZ ring having an upper surface on which the substrate is supported such 

that the bevel edge of the substrate extends outwardly of an outer edge of the upper surface; 

an upper dielectric component disposed above the lower support and having a 

cylindrical bottom portion opposing the top portion of the lower support; 
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an upper PEZ ring surrounding the bottom portion of the dielectric component and 

opposing the lower PEZ ring, an annular space between the lower and upper PEZ rings 

limiting the extent of the bevel edge to be cleaned by the plasma; and 

at least one radio frequency (RF) power source adapted to energize process gas into 

the plasma during a cleaning operation; 

wherein the lower and upper PEZ rings are adapted to respectively shield the lower 

support and the upper dielectric component from the plasma during the cleaning operation; 

wherein: (a) the outer diameter of the top portion of the lower PEZ ring defines the 

bottom edge exclusion of the substrate; (b) the lower and upper PEZ rings are fornled of a 

material selected from the group consisting of an electrically conductive, semiconductive, 

dielectric material, a ceramic, and a high electrical resistance material; (c) the outer diameter 

of the bottom portion of the upper PEZ ring defines the top edge exclusion of the substrate; 

and/or (d) the cylindrical top portion of the lower support includes an electrostatic chuck; 

wherein the at least one RF power source includes a lower electrode ring surrounding 

the lower PEZ ring; and an upper electrode ring surrounding the upper PEZ ring and 

opposing the lower electrode ring; and 

further comprising: 

an upper metal component overlying the upper dielectric component, the upper 

electrode ring and upper PEZ ring; 

an upper dielectric ring surrounding the upper electrode ring and secured to the upper 

metal component, the upper dielectric ring including a flange clamping the upper electrode 

ring to the upper metal component; 

a lower metal liner underlying the lower electrode ring; 

a lower dielectric ring surrounding the lower electrode ring and secured to the lower 

metal liner, the lower dielectric ring including a flange clamping the lower electrode ring to 

the lower metal liner; and 

a focus ring interposed between the lower support and the lower metal liner and 

adapted to electrically separate the lower support from the lower metal liner and from the 

lower electrode ring. 

3. 	The bevel etcher as recited in claim 2, wherein the upper metal component 

includes at least one gas passage adapted to be coupled to a gas source containing process gas, 

the upper electrode ring is separated from the upper PEZ ring by a gap, and the gap is in fluid 

communication with the at least one gas passage via a tortuous path through which the 

process gas flows from the gas supply to the annular space. 
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4. The bevel etcher as recited in claim 2, wherein: (a) the lower dielectric ring 

includes threaded holes receiving bolts passing through holes in the lower metal liner, 

wherein the bolts secure the lower dielectric ring against the lower metal liner; (b) the upper 

dielectric ring includes threaded holes receiving bolts passing through holes in the upper 

metal component, wherein the bolts secure the upper dielectric ring against the upper metal 

component; (c) the focus ring and the upper dielectric component are formed of a ceramic 

optionally coated with Y203  ; and/or (d) the lower and upper dielectric rings are formed of a 

ceramic. 

5. A configurable part of a bevel etcher wherein a bevel 	edge 	of a 

semiconductor substrate is subjected to plasma cleaning, the bevel etcher including a lower 

electrode assembly on which the wafer is supported during the bevel cleaning operation, an 

upper electrode assembly including a dielectric plate facing the lower support and attached to 

an upper support which is movable vertically to position the dielectric plate at a small 

distance from the upper surface of the substrate, the upper electrode assembly including at 

least one gas passage through which gas can be flowed in the vicinity of the bevel edge 

during the bevel cleaning operation, the dielectric plate having at least one gas passage 

through which gas can be flowed over the surface of the substrate during the bevel cleaning 

operation, the configurable part comprising at least one of: (1) a lower plasma-exclusion-

zone (PEZ) ring of electrically conductive, semiconductive or dielectric material adapted to 

shield the lower support from the plasma during the cleaning operation, (2) an upper PEZ 

ring of electrically conductive, semiconductive or dielectric material adapted to shield the 

upper dielectric plate from the plasma during the cleaning operation, (3) an upper ring 

electrode surrounding the upper PEZ ring, (4) a lower ring electrode surrounding the lower 

PEZ ring, (5) an upper dielectric ring surrounding the upper electrode ring, and/or (6) a lower 

dielectric ring surrounding the lower electrode. 

6. The configurable part of claim 5, wherein: (a) the configurable part is the 

lower PEZ ring, the lower PEZ ring having a lower surface adapted to be supported on the 

lower support, the lower PEZ ring having an upper surface configured to support the 

substrate such that the bevel edge of the substrate extends outwardly of an outer edge of the 

upper surface, the lower surface being wider than the upper surface and/or (b) the 

configurable part is the upper PEZ ring, the upper PEZ ring including an iimer flange having 

a lower surface thereof engaging an upper surface of an outer flange on the dielectric plate 

such that when mounted in the bevel etcher an annular space is formed between the lower 

and upper PEZ rings limiting the extent of the bevel edge to be cleaned by the plasma. 
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7. 	The configurable part of claim 5, wherein: (a) the configurable part is the 

upper ring electrode, the upper ring electrode having an inner diameter adapted to fit closely 

around the upper PEZ ring, the upper ring electrode having an outer flange adapted to engage 

the inner flange on an upper dielectric ring which clamps the upper ring electrode to the 

upper support and/or (b) the configurable part is the lower ring electrode, the lower ring 

electrode having an inner diameter adapted to fit closely around the lower PEZ ring, the 

lower ring electrode having an outer flange adapted to engage an inner flange on the lower 

dielectric ring which clamps the lower ring electrode to the lower support. 

8. The configurable part of claim 5, wherein the configurable part is the upper 

dielectric ring, the upper dielectric ring including an inner flange adapted to engage an outer 

flange on the upper ring electrode and clamp the upper ring electrode to the upper support, 

the upper dielectric ring including holes in an upper surface thereof adapted to align with 

holes in the upper support through which fasteners can be secured to the upper dielectric ring. 

9. The configurable part of claim 5, wherein the configurable part is the lower 

dielectric ring, the lower dielectric ring including an inner flange adapted to engage an outer 

flange on the lower ring electrode and clamp the lower ring electrode to the lower support, 

the lower dielectric ring including holes in a lower surface thereof adapted to align with holes 

in the lower support through which fasteners can be secured to the lower dielectric ring. 

10. The configurable part of claim 6, wherein the lower PEZ ring includes a 

stepped inner surface extending vertically between the lower surface and the upper surface, 

the upper and lower surfaces being parallel to each other, and an outer surface which is 

stepped such that an open space underlies the substrate when the substrate is supported on the 

lower PEZ ring. 

1 1 . 	The configurable part of claim 7, wherein the upper PEZ ring includes a 

stepped inner surface extending vertically between upper and lower surfaces thereof, the 

upper and lower surfaces being parallel to each other, and an outer surface which is stepped 

such that an open space overlies the substrate when the substrate is supported on the lower 

PEZ ring. 
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