
What is claimed is: 

iV A component for a plasma processing apparatus for processing semiconductor 
substrates, the component comprising: 

Vi first member having a plurality of first through openings, the first member 
having aIMasma-exposed surface and a first coefficient of thermal-expansion; • 

a seotond member bonded to the first member and having a plurality of second 
through openirms corresponding to the openings in the first member, the second 
member having a%econd coefficient of thermal expansion greater than the first 
coefficient of therm^expansion; 

wherein the centers of the first and second openings are misaligned along an 
outer periphery at ambieimemperature and the centers of the openings in the first 
member and the openings iimhe second member are closer together when the first and 
second members are heated t<%n elevated processing temperature; 

wherein the second memlmr comprises multiple pieces, each piece bonded to 
the first member. \ 

2. The component of.claim.33, wher3te: (a).the.multiple pieces are hexagonal 
shaped or (b) the multiple pieces comprise awcular plate with concentric annular rings, 
each ring attached to the first member. \ 

3. The component of ciaim 34, wherein at least otae of the rings is segmented. 

4. A component for a plasma processing apparatus fcmprocessing semiconductor 
substrates, the component comprising: 

a first member having a plurality of first through openinglUhe first member 
having a plasma-exposed surface and a first coefficient of thermalVcpansion; 

a second member bonded to the first member and having a prlkaiity of second 
through openings corresponding to the openings in the first member, th^eecond 
member having a second coefficient of thermal expansion greater than thewst 
coefficient of thermal expansion; X 

wherein the centers of the first and second openings are misaligned alon\an 
outer periphery at ambient temperature and the centers of the openings in the first\ 
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yriember and the openings in the second member are closer together when the first and 
sl^ond members are heated to an elevated processing temperature; 
\ wherein the second member has a non-uniform thickness across its width, 

adaptetato impart flexibility to the second member during thermal cycling and the second 
member oDmprises a plurality of concentric or helical grooves. 

5. The corkponent of claim 36, wherein the second member further comprises a 
plurality of segments of uniform thickness connected by thinner segments. 

6. A showerhead ajectrode assembly for a plasma processing apparatus, 
comprising: \ 

a silicon inner electee with a plasma-exposed surface, the electrode having a 
plurality of axially extending gakdistribution passages; 

a metallic backing membeWbonded to the electrode and having a plurality of 
axiaily extending gas distribution passages in fluid communication with the passages in 
the electrode, wherein the passages inVie backing member are wider than the 
passages in the electrode, to reduce exp^ure of the second member to a plasma 
environment; \ 

wherein the centers of passages in the\ectrode and the passages in the 
backing member are misaligned at ambient tern pasture and the centers of the 
passages in the electrode and the centers of the parages in the backing member are 
closer together when the electrode and backing mem beware heated to an elevated 
processing temperature. X 

7. A method of processing a semiconductor substrate in aXasma processing 
apparatus, the method of comprising: X 

placing a substrate on a substrate support in a reaction chamW of a plasma 
processing apparatus; X 

introducing a process gas into the reaction chamber with the showgkhead 
electrode assembly of claim 38; X 

generating a plasma from the process gas in the reaction chamber between the 
showerhead electrode assembly and the substrate; and X 

processing the substrate with the plasma. X 
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The method of claim 39, wherein the process gas is a fluorine-containing gas. 

9. YThe method of ciaim 39, wherein the backing member is composed of aluminum 
or an aldnlnum alloy and the radially larger passages in the backing member are 
adapted tc\educe aluminum fluoride formation. 

10. The metho^pf claim 39, wherein the gas distribution passages in the backing 
member and the distribution passages in the electrode are substantially concentric at the 
elevated processing tertoerature. 

11. The method of claim 38^/herein the elevated processing temperature is about 
80°C to about 160°C. 
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What is claimed is: 
h A component for a plasma processing apparatus for 

processing semiconductor substrates, the component com­
prising: 

a first member having a plurality of first through openings, 
the first member having a plasma-exposed surface and a 
Si5t coefficient of thermal expansion; 

a second member bonded to the first member and having a 
plurality of second through openings corresponding to 
the openings in the fist member, the second member 
having a second coefficient of thermal expansion greater 
than the first coefficient of thermal expansion; 

wherein the centers of the first and second openings are 
misaligned along an outerperiphery at ambient tempera-
tyre and the centers of the openings in the first member 
and the openings in the second member are closer 
together "when the first and second members are heated 
to an elevated processing temperature; 

wherein the second member comprises multiple pieces, 
each, piece bonded to the first member. 

2. The component of claim 1, wherein: (a) the multiple 
pieces are hexagonal shaped or (b) the multiple pieces com­
prise a circular piste with concentric annular rings, each ring 
attached to the first member. 

3. The component of claim 2, wherein at lea si one of the 
rings is segmented. 

4. A component for a plasma processing apparatus for 
processing semiconductor substrates, the component com­
prising: 

a .first member having a plurality of first through openings, 
the first member having a plasma-exposed surface and a 
first coefficient of thermal expansion; 

a second member bonded to the first member and having a 
plurality of second through openings corresponding to 
the openings in the first member, the second member 
having a second coefficient of thermal expansion greater 
than the first coefficient of thermal expansion; 

wherein the centers of the first and second openings are 
misaligned along an outerperiphery at ambienttsmpcra-
tnre and the centers of tie openings in the first member 
and the openings in the second member are closer 
together when the first and second members are heated 
to an elevated processing temperature; 

wherein the second member has a non-uniform thickness 
across its -width, adapted to impart flexibility to "he sec­
ond member during thermal cycling and the second 
member comprises a plurality of concentric or helical 
grooves. 
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5. The component of claim 4, wherein the second member 
farther comprises a plurality of segments of uniform thick­
ness connected by thinner segments. 

6* A showerhead electrode assembly for a plasma process­
ing apparatus, comprising: 

a silicon Inner electrode with a plasma-exposed surface^ 
the electrode having a plurality of axially extending gas 
distribution passages; 

a metallic backing, m&rnbcr bonded to the <fcctrod& sad 
having a plurality of axiaily extending gas distribution 
passages in fluid communication with the passages in 
the electrode, wherein the passages in the backing mem­
ber are wider than the passages in the electrode, to 
reduce exposure of the second member to a plasma 
environment; 

wherein the centers of passages in the electrode and the 
passages in the bacMng member are misaligned at ambi­
ent temperature and the centers of the passages in the 
electrode and the centers of the passages in the backing 
member are closer together when, the electrode and 
backing member are heated to an elevated processing 
temperature, 

7. A method of processing a semiconductor substrate in a 
plasma processing apparatus, the method of comprising: 

placing a substrate on a substrate support in a reaction 
chamber of a plasma processing apparatus; 

introducing a process ges into the reaction chamber with 
the sho\vemeadelectrodeassemblyofclaim6, Hie show­
erhead electrode assembly configured such that the cen­
ters of passages in the electrode and the passages in the 
backing memberare misaligned at ambient temperature 
and the centers of 1he passages in the electrode and the 
centers of the passages in the backing member are closer 
together when the electrode and backlog member are 
heated to an elevated processing temperature; 

generating a plasma from, the process gas in the reaction 
chamber between the showerhead electrode assembly 
and the substrate while heating the electrode and back­
ing member to the elevated processing temperature; 

processing the substrate with the plasma. 
8. The method of claim 7. wherein the process gas is a 

fluorine-containing gas. 
9. The method of claim 7, wherein the backing member is 

composed of aluminum or an aluminum al loy and the radially 
larger passages in the backing member are adapted to reduce 
aluminum fluoride formation. 

10. The method of claim 7, wherein the gas distribution 
passages in the backingmember and the distribution passages 
in the electrode are substantially concentric at the elevated 
processing temperature. 

11. The method of claim 7» wherein theelevated processing 
temperature is about 80° C to about 160° C. 
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