
METHODS A PA AT S FOR SELECTIVE PRE-COATiNC OF A
PLASMA PROCESSING CHAMBER BACKGROUND OF THE INVENTION
(0001) The present invention relates in genera! to
substrate manufacturing technologies d in particular
to methods and apparatus for selective pre-eoating of
a plasma processing chamber. [0002] In the processing
of substrate, e.g , a semiconductor substrate or a
glass panel such as one used n fiat p l display
manufacturing, plasma is often employed. As part of
the processing of a substrate in a p a a c ber for
example, the substrate is divided into a plurality of
dies, or rectangular areas, each of which will become
an integrated circuit. The substrate is then processed
in a series of steps in which materials are
selectively removed (etching) and deposited
(deposition) in order to form electrical components
thereon {0003} In order to optimize the plasma
process, many surfaces within the plasma chamber are
further configured with plasma resistant materials
(e.g , silicon, silicon carbide, silicon nitride,
quartz, etc.) that help to inimi e surface wear
without substantially increasing contaminants that
may, in turn, affect the substrate. However, continued
exposure to the plasma sheath tends to etch away and
eventually remove the protective material, often
resulting in surface panicle contamination and hence
lower substrate yields. 004 | Generally, the plasma
sheath tends to accelerate charged panicles (e.g.,
ions, eic.) from the plasma edge to strike surfaces in
the plasma chamber Eventually, the processing chamber
surfaces may erode and thus need to he replaced in
order to assure Songterm stability to the plasma
process. Consequently, substantial operational costs
and downtime may be added to the substrate
manufacturing process, depending on the chemistry, the
process pressure, and the amount of power to be used
to generate said plasma fdj In view of the foregoing,
there are desired methods and apparatus for selective
pse-coafing of a plasma processing chamber. SUMMA Y OF
TIiE INVENTION {0006} The invention relates, in one
embodiment, to an apparatus for selectively precoating
a plasma processing chamber, including a chamber wall
The apparatus includes a 



first set of RF electrodes, the first set of RF
electrodes configured to strike a first pre-coat
plasma, the first set of RF electrodes defining a
first plasma chamber one. The apparatusalso in l d a
first set of confinement r gs p d around the Hrst set
of RF electrodes, and a second set of confinement
rings disposed between the first set of confinement
rings d the chamber wall. The apparatus further
includes a gas delivery system configured to apply a
first pre-coat layer to the first plasma o e when a
first pre-eoat gas s delivered and the first set of RF
electrodes is energized (0007) The invention relates,
in one embodiment, to an apparatus for selectively
precoating a plasma processing chamber, including a
chamber wall The apparatus includes a first set of RF
electrodes, the first set of Rf electrodes configured
to strike a first pre-coat plasma, the first set of RF
e ectro s defining a first plasma chamber /.one. The
apparatus also includes a second set of RF electrodes
the second set of RF electrodes configured to strike a
second pre-coat plasma, the second set of Rf
electrodes defining a second plasma chamber zone. The
apparatus further includes a first set of confinement
rings disposed between the first set of RF electrodes
and the second set of RF electrodes, and a second set
of confinement rings disposed between the second set
of RF electrodes and the chamber wall. The apparatus
also Includes a gas delivery system configured to
pre-coat the first plasma r e when the first pre-coat
gas is delivered and the first set of RF electrodes is
energized, the gas deliveiy system further configured
to pre-coat the second plasma zone when the second
precoat gas is delivered and the second set of RF
electrodes is energized. 00 1 The invention relates,
in one embodiment, to a method for selectively
precoating a plasma processing chamber, including a
chamber wall. The method includes configuring a first
set of RF electrodes to strike a firsr pre-coat
plasma, the first set of RF electrodes defining a
first plasma chamber zone. The method also includes
configuring a first set of confinement rings around t
first set of RF electrodes; and configuring a second
set of confinement rings between the first set of
confinement rings and the chamber wall. The apparatus
further includes configuring a gas deliver) system to
apply a first pre-coat layer to the first plasma zone
when a first pre-coat gas i delivered and the first
set of RF electrodes is energized. 00 | These and
other features of the present invention will be
described in more 



detail below in the detailed description of the
invention and in conjunction with the following tls
ures.BRIEiF DESCRIPTION OF THE DRAWINGS M  1 The
present invention illustrated by way of example, and
not by way of limitation, in the figures of th
accompanying drawings and in winch like reference
numerals refer to similar elements a in which. OI I I
FiG. I shows a simplified diagram of a differential
plasma processing chamber with a dual confinement ring
set, according to an embodiment of the invention;
{0012} FlG. shows the simplified d agr of a
differential plasma processing chamber, in ic a area
underneath an ICP coil is pre-coated with a set of
hydrocarbons, according to n e bodi ent o the
invention, {0013} FlO 3 shows the simplified diagram
of a differential plasma processing chamber of TlG. 2,
in which a showerhead is pre-eoated with a materia!
comprising silicon, according to an embodiment of the
invention; f O14| FiG 4 shows the simplified diagram
of a differentia! plasma processing chamber of FIG 3.
in which a substrate is being etched, according to an
embodiment of the ve tion a d |0015| FlG. 5 shows
simplified set of steps for selectively pre~eoatirsg a
plasma processing chamber, including a chamber wait
according to an embodiment of the invention. DETAIlHD
DESCRIPTION OF THE PREFERRED EMBOOIKfENTS |0016| The
present invention will o be described in detail with
reference to a few preferred embodiments thereof as
illustrated in the accompanying drawings. In t e
following description, numerous specific details are
set forth in order to provide a thorough understanding
of the present invention ft will be apparent, however,
to one skilled in the art. that the present invention
may be practiced without some or all of these specific
details In other stances well kno process steps and/or
structures have not bee described in detail in order
to not unnecessarily obscure the present invention
While not wishing to be bound by theory, it is
believed by the inventors herein that plasma surface
damage, as well as contamination within the plasma
chamber, may be reduced by first substantially
isolating, and then selectively pre-ooatmg, a set of
surfaces with an optimized 



pre-coat materia! In general, optimum pre-coat
materials include those thai typically become volatile
he exposed to plasma (e.g , silicon, amorphous
silicon, silicon nitri e silicon dioxide silicon
carbide, hydrocarbon gas, C C F CHiF, etc }[0017] In a
embodiment; a pre-coat may be added between the plasma
processing of successive substrates. In an embodime t
the thickness of a pre-deposked layer in each region
or zone should be thick enough to withstand the ub u
nt etching of at least one substrate. In a embo i ent
the thickness of a pre-deposited layer in each region
or zone should be thick enough to withstand the
subsequent etching of several substrates, such as when
processing a substrate cassette in an embodiment,
multiple pre-deposited Savers are deposited n each
region or zone in an embodiment, after completion of
ametch cycle all pre-coated layers may be removed in a
dry clean step such that pre-coating may commence
again. {0018} For example, an upper grounded electrode
of a capaeitively coupled source may be already
configured with a protective layer of silicon that
shields the underlying grounded surface (e g
single-crystal silicon or aluminu , etc.) from the
plasma process. Consequently, pre-coating the grounded
electrode with a material that i compatible the
silicon protective layer (e.g., silicon, amorphous
silicon, silicon carbide, silicon nitride, etc.),
prior o etching the substrate, would substantially
reduce contamination as well as extend the operational
life of the upper grounded electrode [qfll j In
another example, lower grounded electrode of an
inductively coupled source may be already configured
with a protective cover of quar t that shields the
underlying grounded surface (e.g , aluminum, etc.)
from the plasma process. Consequently, pre-coating the
quart cover with a material that is compatible with
quartz <e g ., hydrocarbons, etc.), prior to etching
the substrate would substantially reduce contamination
as well as extend the operational life of the quartz
cover. [002 ] In an embodiment the plasma chamber
comprises a plurality of concentric confinement ring
sets each with a different diameter. By raising and
lowering a particular confinement ring set. an
appropriate pre-coat p ma may be isolated to a
particular area of the plasma chamber |D02! I In an
embodiment, the plasma used to etch the substrate is a
differential 



plasma. That is, a plasma that is sustained with a
plurality of energy sources. For example, in a
dielectric etch system, a capacitively coupled plasma
source which principally controls ion energy, and an
inductively coupled plasma source, which principally
controls plasma density, may be combined in order to
etch a substrate with substantial radial plasma
uniformity and radial etch uniforms tv|CJO22| In a the
capad lively coupled pl a ou may be configured with a
set of electrode plates (e.g., powered electro de
grounded electrode etc.) positioned above and below
the center of the substrate Typically, the powered
electrode configured also as an electrostatic chuck
(chuck), upo which the substrate is placed during the
plasma process Likewise, the grounded electrode is
typically configured as a showerhead |IM)23| An
inductively coupled plasma source may be configured
with a set of induction coils and a grounded ring
positioned above and below the perimeter of the
substrate. n an embodiment, an i e confinement ring
set is positioned between the capaci lively coupled
plasma and the inductively coupled plasma o ce and an
outer confinement ring may be positioned between the
inductively coupled plasma source and a p as chamber
wall. 024 1 Referring now to FIG. 1, simplified
diagram of a differential plasma processing chamber
with a dual confinement ring set is shown, according
to an embodiment of the invention In general, in order
to sustain the differentia! plasma, a capacitively
coupled plasma (CCP) source is. configured to control
ion e er y, and an inductively coupled plasma (ICF)
source is configured o control plasma density [0025] A
typical CCP source configuration commonly consists of
two metal electrodes separated by a small distance,
and operates in a manner similar in principle to a
capacitor in a electric circuit. A first powered
electrode 10 is typically configured as a chuck.
Additionally, a second grounded electrode 108 is
typically configured a part of a showerhead assembly
106, which commonly also includes a protective layer
of perforated silicon that allow plasma gases to pass
through into the plasma chamber from a gas
distribution system [not shown] Furthermore, a
substrate 104 is commonly positioned with edge ring
120 on chuck/grounded electrode 102 [0026] Likewise a
typical ICP source configuration commonly consists of
a set. of 



induction coils 112 and a grounded ring 116. The set
of induction coils 112 is typically configured to
radiate radio frequency energy into the plasma gas
through a quartz window 113, which may provide a
protective shield from a generated plasma [not shown).
Likewise, grounded ring 116 is also configured with a
protective quartz layer, and is typically positioned
below the perimeter of substrate 102 Quartz is
essentially transparent to the generated RF aves hi
addition, typically coupled to both the CCP source and
the ICP source i a matching network [not shown] that
attempts to match the impedances of each RF generator
to that of the load which is, in part, formed by e
plasma.f(M)27| in addition, an inner confinement ring
set 118 may be positioned b n the CCP source and the
(CP source, and may further be raised and lowered as
required to isolate and/or channel the plasma to
specific re of the p chamber. For exa ple when inner
confinement ring set 11 is positioned in an up
position, and the CCP source and/or the ICP source is
energizing a set of plasma gases, the resulting plasma
may extend across substrate 104 toward outer
confinement ring se 114 {0028} i contrast, h inner
confinement ring set 118 Is positioned in a down
position [not shown ) and the CCP source is energizing
a set o f plasma gases, the plasma may be confined to
the area defined by the diameter f the inner co fi nt
ring set JO029) However, when inner a d outer
confinement ring sets U and 114 are positioned in a
down position fnot shown], and the ICP source is
energising a set of plasma gases, the plasma may be
confined to the area (e.g., toroid, etc.) defined by
both the inner confinement rinu set M and the outer
confinement rim.* set 114 flMB J Alternatively, when
inner and outer confinement ring sets 11S and 114 are
positioned in a down position [not shown], and both
{he CCP and the ICP source arcenergizing a set of
plasma gases, a first plasma maybe confined to the
area defined by the diameter of ihe inner confinement
ri t and a second p s may be confined to the area
defined by both the inner confinement ring set 18 and
the outer confinement ring set 114. 03 11 Typically,
each confinement ring set is configured as a series of
quartz rings positioned around a horizontal perimeter
of a substrate, and further positioned in varying
distances above the substrate along the vertical axis,
commonly by the use of a cam ri ng in general, the
thickness of each confinement ring, as well as the
size of the gap between any 



two rings, is configured in order to optimize the
particular plasma process and control the pressure
within the plasma. n some configurations, Ihe
confinement rings are of differing diameter and
thickness. For example, a confinement ring positioned
closer to a substrate along the vertical axis, may be
smaller in diameter to one farther a y from the
substrate f0032J Referring not to FIG, 2 the
simplified diagram of a differential plasma processing
chamber of FIG. ! is shown, in which an area
underneath an JCP coil is pre-coated with either a set
of hydrocarbons or with ieoo dioxide, according to an
embodiment of the invention. As previously state both
the set of induction coils \ 12 and grounded ring 116
are typically shielded from a plasma by a set of
quartz surfaces. In an advantageous ma ner prior to
processing a substrate, a substantial portion of these
quartz surfaces may be precoated with a hydrocarbon
layer or with a silicon dioxide layer, such that the
hydrocarbonlayer or the pre~deposited silicon dioxide
layer, m  not the underlying uart surface, may etched
during plasma processing. In an embodiment, the
thickness of {he hydrocarbon precoat. or silicon
dioxide layer s about 1.5 mm. {0033J L hydrocarbon i
generally a Teflon-like materia! thai may be
chemically described by C y F, , where x is an integer
greater than 0, and y a d z are integers greater fha"
or equal to zero (e.g, G F C s CH F etc.) Quarts? is
silicon oxide and is chemically described as SxQ . The
Tefion-like or silicon dioxide pre-coat i physically
bonded to the quartz surface via Van-der Waals forces;
no chemical reaction between the coat and the quartz
generally needs to occur {0034] In one method of
pre-coating the quartz surfaces both i ner confinement
ring set U and the outer confinement ring set I 14 ace
lowe d A hydrocarbon gas is then fed into the
differentia! plasma chamber through showerhead 106,
and consequently seeps into a channel defined by inner
confinement ring t H S a rkl outer confinement ring
set 114. n an embodiment, the hydrocarbon is a
iluorinated hydrocarbon gas. The set of induction
coils I 12 may then energized, causing a hydrocarbon
pre-coat to be deposited on the quartz surfaces.
Typically, a covering or dummy substrate i24 is placed
on powered electrode 102 in order to shield it during
the pre-coat process. {0035] Referring now to FIG. 3,
the simplified diagram of a differential plasma
processing chamber of FlG. 2 is shown, in which a
shawerhead is pre-coated with a material 



comprising .silicon according to an embodiment of the
invention. As previously stated, showerhead assembly
106 shields grounded electrode 1OS with a protective
layer of perforated s 1icon that allow plasma gases to
pass through into the plasma chamber from a g
distribution system [not shown] n an embodiment, the
thickness of the silicon pre-coat layer is about 4.0
mra. { 3 | In a advantageous ann prior to processing a
substrate, a substantial portion of the showerhead is
pre-coated with a material comprising silicon (e.g..
silicon, silicon nitride, silicon carbide, etc }. 1 an
embodiment, the material comprising silicon is
amorphous silicon. I general amorphous silicon may be
deposited from silane gas by using a electric
discharge. Generally, the deposited amorphous silicon
sticks well to the underlying singie-aysfaOine silicon
of the shower head because of fairly close lattice
match between the atoms of each layer.f(M)37| In one
method of pre-costing the hoLveriie-ad, both inner
confinement ring set 118 a d the outer confinement
ring set 1 4 are lowered A silicon containing gas is
then fed into the differential plasma chamber through
shwerhead 106 into the plasma chamber Powered
electrode 102 may then be energized, causing silicon
pre-coat to be deposited on the showerhead Typically,
a covering or dummy substrate 124 is placed on powered
electrode 102 in order to shield it during the
pre-coat process. {0038} Referring now to FlG. 4, the
simplified diagram of a differential plasma processing
chamber of FIG. 3, n which a substrate is being
etched, according to an embodiment of the invention.
For example, in a Lam Research 2300 Exelan Flex plasma
processing system, a common etching recipe may be
2OOOW{27MHz) /3OOOW(2MHte), 300 seem Ar. 20 seem C F ,
20secr 0>, 45 mTorr. As previously stated, a
substantial portion of the showerhead 100, ar t window
113, and grounded ring 110 are pre-eoated, such that
these surfaces are protected during an etch process Sn
general, inner confinement ring set 11 may in a raised
position in order to allow differential plasma 124 to
extend across substrate 104 toward outer confinement
ring 114 For example, a substrate may be etched as
part of a dual damascene process in which, dielectric
layers are electrically connected b a conductive plug
tilling a via hole. (0039J Referring no to FIG 5 a
simplified set of e s is shown for selectively
recoating 



a plasma processing chamber, including a chamber wall,
according to an embodiment of the invent on init ally
, at 502, a first set of RF electrodes is configured
to strike a first precoat plasma, the first set of RF
electrodes defining a first plasma chamber zone. Next
at 504. a first set of confinement rings is configured
around the first set of ilF electrodes 'Then at 506, a
second set of confinement rings is configured between
the first set of confinement rings and the chamber
wall . [0040] In an embodiment, a second set of RF
electrodes is also configured between the first set of
confinement tings and the second set of confinement
rings Io n embodiment, a the second set of RF
electrodes L configured to strike a second pre-coat
plasma, the second set of RF electrodes defining a
second plasma chamber zone. |004  I Finally at step
508, a gas delivery system is configured to apply a
first pre-coat layer to the first plasma zone when a
first pre-coat gas is delivered and the first set of
RF electrodes is energized For example, the first
pre-e af gas may include one of silicon, amorphous
silicon, silicon nitride and silicon carbide. n an
embodiment, the gas delivery system is configured to
apply a second pre-coat layer o the second plasma zone
when aec pre-cost i delivered, d the con set of RF lec
o is energized. For exa ple the second pre-coat gas ay
include a hydrocarbon gas. (0042 I an e bo i ent the
first set of F electrodes i capacitively coupled, and
the second et of RF electrodes ts inductively coupled.
In n embodiment, the first set of RF electrodes is
inductively coupled, and the second set of RF
electrodes is capacitively coupled. i an embodiment,
both the first set of RF electrodes and the second set
of RF electrodes are capacitively coupled In an
embodiment, both the first set of electrodes and the
second set of RF electrodes are inductively coupled In
an embodiment, at least one of e first set of
confinement rings .  th second set of cnfme?nent ri n
$ is configured to be movable. {0043) While this
invention has been described in terms of several
preferred embodiments, there are alterations,
permutations, and equivalents which fall within the
scope of this invention. For example, although the
present invention has been described i connection with
plasma processing systems from Research Corp (e g.,
Exelan^, Exelan(tm) HF, Exelan(tm) HPT, 2300 Exelan
Flex(tm). Versys(tm) Star, etc.), other plasma
processing systems may be used. This invention y also
be used with substrates of various 



diameters (e.g., 200 mm. 300 mm, etc.) Also,
photoresist plasma etchants comprising gases other
than oxygen may be used Ushould also he noted that
there are ny alternative y of implementing the methods
of the present invention 04-41 Advantages of the
invention include methods and apparatus for selective
pre~ coating of a plasma processing chamber. Addition
advantages include protecting surfaces within the
plasma chamber, minimizing contamination, simplifying
the manufacturing process, and improving substrate
yield. [0045] Having disclosed exemplary embodiments
and the bes mode. modifications and variations may be
made to the disclosed embodiments while remaining
within the subject and spirit of {be invention as
defined by the following claimsCLAIMS What is claimed
is. 1. An apparatus for selectively pre-coating plasma
processing cha ber including a chamber wail
comprising; a first set of RF electrodes, said first
set of Rf electrodes configured to strike a first
pre-coat plasma, said first set of RF electrodes
defining a first plasma chamber zone; a first set of
confinement rings disposed around s d first set of RF
electrodes; a second set of confinement rings disposed
between said first set of confinement rings and said
chamber wall an a gas delivery system configured to
apply a first pre-coat layer to said first plasma zone
when a first pre-coat gas is delivered and said first
set of Rf electrodes is energized 2 The apparatus of
claim further comprising a second t of RF electrodes
disposed between said first set of confinement rings
and said second set of confinement rings, said second
set of RF electrodes configured o strike a second
pre-coat plasma, said second e of RF electrodes
defining a second plasma chamber o e wherein said gas
delivery system is further configured to apply a
second pre-coat layer to said second plasma zone when
a second pre-coat gas Ks delivered and said second set
of RF electrodes is energised. . The apparatus of
claim 2, wherein said first set of RP electrodes is
one of a set of 



capacith-ely coupled RF electrodes and a set of
inductively coupled RF electrodes. 4 . The apparatus
of claim , wherein said set of capaeitiveiy coupled RF
electrodes includes a powered electrode and a grounded
electrode 5. The apparatus of claim 4 wherein said
grounded electrode is formed of a material that
includes silicon 6. The apparatus of claim 5 wherein
said set of inductively coupled RF electrodes is
shielded from said second pre-coat gas by a set of
quartz bap ers. K)7 . T apparatus of claim wherein
said s t o ' inductively coupled RF electrodes
includes an induction coil and a grounded electrode 0
The apparatus of claim 5 wherein aid second set of R
Helectrodes is one of a set of capachiveiy coupled Rf
electrodes and a set of inductively coupled RF
electrodes. 7. The apparatus of claim 6 wherein said
set of oapacitively coupled RF electrodes includes a
powered electrode a a grounded electrode. 8 . The
apparatus of claim 7. wherein said grounded electrode
i formed of a material that includes silicon. The
apparatus of claim wherein said set of inductively
coupled RF electrodes is shielded from said second
pre-coai gas by a set of qu barriers 10 The apparatus
of claim > wherein said s set of inductively coupled
RF electrodes includes an induction coil and a
grounded electrode. 11. The apparatus of claim 2.
wherein at least one of said first set of confinement
rings and said second set of confinement rings is
configured to be movable. 12. The apparatus of claim
11, wherein at a t one of said first set of
confinement rings d said second set of confinement
rings includes uar . 13. The apparatus o claim 12,
wherein said first pre~coat gas 1'orms one of silicon,
amorphous silicon, silicon nitride, silicon c rbide
and SiO; 14 The apparatus of claim 13, wherein said
second pre-coat gas includes at least one of
fluorinated hydrocarbon a C Fo, C # , CHUF. SiH.* and
O 15. An apparatus for selectively pre-coating plasma
processing chamber including a chamber wail
comprising; 



a first set of RF electrodes said first set of RF
electrodes configured to strike a firstpre-coat pl m
said first of RF l ctr e fi ng a first plasma chamber
zone; a second set of RF electrodes, said second set
of RF electrodes configured to strike a second
pre-cuai plas a said second set of RF electrodes
defining second plasma chamber <me , a first set of
confinement rings disposed between said first set of
RF electrodes and  second set of RF electrodes; a
second set of confinement rings disposed between said
second set of RF electrodes and said chamber wall, and
a gas delivery system configured to pre~coat said
first plasma e when a tirst precoat gas is delivered
and said first set of RF electrodes is energized, said
gas delivery system further configured to pre-coat
said second plasma zone when a second pre-coat gas is
delivered and sasd second set of RF electrodes is
energized 16. A method for selectively pre-coating a
plasma processing chamber, including a cha b r wail
comprising: configuring a first set of RF electrodes o
strike a first pre-coat plasma, said first set of RF
electrodes defining a first plasma chamber zone,
configuring a second set of Rf electrodes to strike a
second pre-coat plasma, said second set of RF
electrodes defining a second plasma chamber zone;
configuring a first set of confinement rings between
said first set of RF electrodes  said second set of RF
electrodes; configuring a second set of confinement
rings between said second set of RF electrodes asul
said chamber wall; configuring a gas deliver)' system
to pre-coat said first plasma zone when a first
precoat gas is delivered and said first set of RF
electrodes is energized, and configuring said gas
delivery yste to pre-coat said second plasma zone when
a second pre-coat gas is delivered and said second set
of RF electrodes is energized i 7 . The method of
claim , wherein said first set of RF electrodes is one
of a set of capacitiveiy coupled electrodes and a set
of inductively coupled F electrodes. 1S The method of
claim 17. wherein said set of capacitiveiy coupled RF
electrodes 



includes a powered electrode and 8 grounded
electrode19. The method of claim 18, wherein said
grounded electrode is formed of a material that
includes silicon. 20. The method of claim 19, wherein
said set of inductively coupled RF electrodes is
shielded from said second pre-coat gas by a set of q
barriers. 2 The etho of claim 20 wherein said set of
inductively coupled RF electrodes i clu e a induction
coil and a grounded electrode. 22. The method of claim
21, wherein said second set of RF electrodes is one of
a set of capaei lively coupled RF electrodes and a set
of inductively coupled RF electrodes. 23. The method
of claim 22, wherein said set of eapacitjvely coupled
RF electrodes includes powered electrode and a
grounded electrode. 24. The m t d of claim 23, wherein
said grounded electrode is formed of a materia! that
includes silicon 25 The method of claim 24 wherein
said set of inductively coupled RF electrodes is
shielded from said second pre-coat gas by a set of
quartz barriers. 26. The method of claim 25, wherein
said s set of inductively coupled RF electrodes
includes a induction coil and a grounded electrode.
27. T e method of claim 16, wherein said r t pre-coat
gas forms one of silicon, amorphous silicon, silicon
nitride, silicon carbide, and SiOj. 2%. The method of
claim i , wherein said second pre-coat gas includes at
least one of a fluoridated hydrocarbon gas C4:<v, C4F&
CHjF. Sirts and C 


