2 APR 2004 SINGLE WAFER | N-SI TU DRY CLEAN AND SEASONI NG FOR PLASNMA Eﬁgﬁka

/ PROCESS BACKGROUND OF THE I NVENTION (1) Field of the Invention The. ¥ 2004
invent¥on relates to the fabrication of integrated circuit devices and
nore particularly, to a nmethod of cleaning a vacuumtreatnent apparatus to
renmove . previously deposited polymer. (2) Description of the Prior Art The
seni cohduct or manufacturing industry continues to put heavy enphasis on
i ncreasi ng deVANGLEp @AFERNENCSI I DReY IGIEAN D EhRSORNNE ASRINGe0S e hese
obj ectives have been successfully addressed by the trend to
m cro-mniaturization and by the abilitpgrot@spr oduce chips with sub-mcron
features. The attainnent of mcro-mniaturization has been aided by the

advances in specific sem conductor fabrication disciplines, nost notably
photol i t hography and dry etching. The use of nobre sophisticated exposure

caneras, as well as the use ofpatMEROUN®NSF! kNE fﬁgﬁ&ﬁ;dﬁﬂ st materials, have
all oned sub-mcron features to be routinely achieved 1 n photo-resist
| ayers. In 1V 412 APR 2001
(1) Field of the Invention
The invention relates to the fabrication of integrated

circuit devices and more particularly, to a method of cleaning a

(-} vacuum treatment apparatus to remove previously deposited

polymer.

(2) Description of the Prior Art

The semiconductor manufacthring industry continues to put
heavy emphasis on increasing device performance while limiting
the manufacturing cost, these objectives have been successfully
addressed by the trend to micro-miniaturization and by the

ability to produce chips with sub-micron features.

The attainment of micro-miniaturization has been.aided by
the advances in specific semiconductor fabrication disciplines,
most notably photolithography and dry etching. The.use of more
sophisticated exposure cameras, as well as the use of more
sensitive photo-resist materials, have allowed sub-micron

features to be routinely achieved in photo-resist layers. In




addi‘ti on, the devel opnent of dry etching tools and procedures have allowed
the successful transfer of the sub-micron images, in an overlying{d2APR 200\
phot o¥resi st layer, to an underlying material that is used in the
fabrication of sem conductors. The tools and procedures used during
Reactive lon Etching (RIE) now allow single wafer etching to be perforned.
This allows each single wafer to be etched individually, with end point

det ection us . 0 this.sinagle wafer. Thus wafer to wafer uniformty
vari ations, %?d%%g&ll'a;ue%e Bie?eivfleglo ng‘gr %go‘f{%i%hﬁ“ﬁgltéoﬂayéﬁd RPEcedwitng,

is not as gr I as encountered with batch RIE etching. Thus
| ar ge vol urrelgg{’) aa\/\gocez”gesdec@z?r’? BECEAPFabnt T3NS fnroodssbe aubrisroml enanafser

Rl E proCedurleI§, with decreased risk of under or over-etching due to

t hi ckness vafi atl ohs ‘of e PRREPeF p 8l Shelanprat thedn Dngerl ghidiguatdiah1as
pl asma et chi tand reactive ion_ etching, has becone the technol ogy of
choi ce in patter mihd®Sfartfotige| fyeFicatian afe skoimeddovesra. Sid aed1wahel
as it is processed to formhigh density integrated circuit devices. This
i s because " IEAE olEss tREE NG ResHIAvec donbBthhijhd vy (BEL e Gidwa 1 1ok t he
materials that i.t etches, but because it can also perform highly

ani sot r opi ¢ FrGHEnF2I¢Ri SLRBkRG &2 dE mprgossebl eThd § hal Neay laa ot lstihgak

sidewal I's. 2 12 APR 2004 o
wafer to be etched individually, with end point detection used
for only this single wafer. Thus wafer to wafer uniformity
(M_ variations, of the layer being patterned using single layer RIE

etching, is not as great a problem as encountered with batch RIE
etching. Thus large volumes of wafers can be confidently
processed using single wafer RIE procedures, with a decreased

risk of under or over-etching due to thickness variations of the

material being etched.

Dry etching, such as plasma etching and reactive ion
etching, has become the technology of choice in patterning
various layers that are formed over a silicon wafer as it is
processed to form high density integrated circuit devices. This
is because it is a brocess that not only can be highly selective
in the materials that it etches, but because it can also perform

highly anisotropic etching. This makes etching possible with

nearly vertical sidewalls.



Baskcal Iy, in plasm etching as used in the manufacturing of silicon
i ntegrated devices, a silicon wafer on whose surface has been deposh?e@b
variofls layers, is positioned on a first electrode in a chanber that'%&l R 2004
i hcl udes a second el ectrode spaced opposite the first. As a gaseous nedi um
that consists of ~one or nore gasses i's flowed through the chanber, an r-f
vol tage, which may include conponents of different frequencies, is applied
bet ween the two 1 : eate ischarge that ionizes the gaseous
medi um and t hat ﬁoﬁlscragqg/ls’aggmsgﬁsérf‘a e?atc 9 @fe UR&flein BYe appruimdtatreng

choice of ther gasses, of. the gaseous . nedium and the paraneters of the
di scharge, sel %?iiﬁ\ef}naﬁattegﬁggﬁ‘?r%%ﬁceeﬁ'cH"i Fglii§CacH s cn Wiidsee elualfacat e

theories hayg devel oped to explain the plasma process, in practice
most of such p%%%%?sg\é%ﬁg\ggege‘éﬁm d2y$&d - | aFgePyibiorexpeari remtiatsi-on
i nvol ving trdy error of the relatively poor predictability of results
ot her wi se. I\/b;ii:"lé{)c\%e%(rﬁ,e %ec uERIER Hdatusdér sncladea esedandleded tande

because nost in rocesses depend critically not only on the
particul ar ﬁ%%%%la gpgalﬁ% e Hed Put 28l sogencthe wasiuredhasekeakivityoand
anisotropy,osgch experimentation can be time consum ng while success often
depends an CH&EnEE. M3*§ 292Fe 2004 fAOWedi throseln ondtietn®err @6e$SENg
envi r onment uses speci al '

voltage, which may include components of different frequencies

1s applied between the two electrodes to create a discharge that

(w} ‘ lonizes the gaseous medium and that forms a plasma that etches

the wafer. By appropriate choice of the gasses of the gaseous

medium and the parameters of the discharge, selective and

anisotropic etching is achieved.

While elaborate theories have been developed to explain the

plasma process, in practice most of such processes have been
developed largely by experimentation involving trial and error

of the relatively poor pPredictability of results otherwise

M
oreover, because of the number of variables involved and

begause most etching processes depend critically not only on the

particular materials to be etched but also on the desired

sel _— .
ectivity and anisotropy, such experimentation can be time

consuming while success often depends on chance



prbcedur”es to clean a vacuumtreatnent apparatus and to thereby renove
interior surf{h2eAPR 2004

previ ously deposited residues that have accunul ated on

of ‘thé apparatus. There are two methods in which chanmber cleaning i's
usually inplenented. In the first, the cleaning process is carried out for
a set period of time. GCenerally, the tinme is sufficiently long to include
an over cleaning, by which renoval of all filmfromthe chanber walls is

assured. The probherypiddl thing -BRALOAGH LS. that. over cleaning reduces the
productivity of the tool and can eveﬁ?ﬁa}% Y CaddE CQXRgRTERL e hesdr

wall's. A frepresddyrdsad RIQGRAYr ing, pl asna processing chanbers is to
dry etch a stack of thin layer sgmﬁ?%a I?:g‘hlpealatﬁrﬁnﬁdé‘paaﬁﬂ’é’tl%-?%im tfegreby
patterning thgnsndasdn i@ shay .an anti-reflective coating (al so known
as an ARC | ayer, u?ed for goé%%?%bg?%eresﬁﬁ Se tHR Tt Ravener i e ddaper  and
typically foivmd gver,,39.4pdgkl ying al um num | ayer prior to coating this

| ayer with phot oresi stu) , ggga?g%i %Ilrle Igaéipearrafté’tsn"eahﬁfetH%n‘i‘mnmaﬁhtqdisde‘n

Ti / Wbut nore

tantal um t WRGSIHE Rsh AR bdenum _Ti/ Ti N_or
preferably formed of TiR. H%%LF%J& 4 é‘a?ﬁ’ia&gy prBLener ead arle Uded ftilat, r eneve
further etches the dielectric with

pol ymer wit hjRume gn. and, _
CHF3+Ar +CF4. Such g’i(?%l na,gs Howetraried o4l £8ri f FesirrRm®DLIdepnsit S
~building u ‘ APR 2004 .
9 UP RAetaldy’ E%e time is sufficiently long to include an over
cleaning, by which removal of all film from the chamber walls is
(M} assured. The problem with this approach is that over cleaning

reduces the productivity of the tool and can eventually cause

damage to the chamber walls,

A frequently used procedure using plasma processing
chambers is to dry etch a stack of thin layers which can
include a pPhoto-resist (for patterning the underlying layer),
an anti-reflective coating (also known as an ARC layer, used
for covering the surface of the underlying layer and typically
formed over an underlying aluminum layer prior to coating this
layer with photoresist), a barrier layer formed of titanium
nitride, tantalum, tungsten, niobium, molybdenum, Ti/TiN or
Ti/W but more preferably formed of TiN. Typical cleaning
procedures are used that Teémove polymer with pure oxXygen and
further etches the dielectric with CHF3+Ar+CFs. Such etching,

however, results inp residues or deposits building up on



surfaces inside the pl asma treat nment chanber.dSiWL:?L;¥qLdggrrsgddg5$ﬁ2%$sz#
i wherei n epo X
occurs in plasnma treatnment chanbers . o e
i ng hl ori ne-based plasma or a seq
Buring the process of dry etching in ac _ ra
i - tches, residual reactio
" chlorine-based and fluorine-based dry et¢ ,
gioducts are deposited on exposed surfaces in the plasm trga;neg; i oh
chamber. These residues contain nmetals (or silicates, depending

! i i , ounds of the
d ' orj,ne, _and organics_ (or conpoun |
a7 renent] ond racer 3?‘2??%%@%3 Lﬁ%aasanfgscﬁergmtmjrﬁ Fdsiases andes Uity
i el ectrode surfa : _ :
Iﬂchgde ugpgbfﬁzgeggg?%%esgc%%%san%notﬁé?sm?teﬁ???&ﬂeQWma$hamhﬁxan Whexrein
bypr odu. o ’ A build-up of these residues deteriorates

byproducts cgup.i e £Qntact with. : i rabl e. Polyner
the etch perfgﬁﬁance of ~ (WETAFY 8PEh and is therefore undesi f|u0riée,

iti i i ilicons, carbons,

[ conpositions can typically contain si , _

gﬁ:giﬁggé angpoxygens. However, often the term polyner is useddto deicgggg
an amal gam of chem cals that have been deposited or accumul ated on exp

surfaces of a pl d¥mnw otkssipgeebanber . dryl2eABR 2904 ,The r@'}l%{]xji 'eZ—pta%%fge
are deposited on the exposed surfaces of a plasma-processing cha
a loose struekasm agd demsdqtiénce of chlorine-based and fluorine-based dry
| etches, residual reaction products are deposited on exposed
surfaces in the Plasma treatment chamber. These residues
(J contain metals (or silicates, depending on which'type of dry
etch is used), chlorine, and organics (or compounds of the
aforementioned méterials). The surfaces that the residues
adhere to include upper and lower electrode surfaces, walls of
the plasma treatment Chamber, clamping surfaces, and any other
item that the Plasma or its byproducts come in contact with. a

build-up of these residues deteriorates the etch performance of

the dry etch and is therefore undesirable.

Polymer (SiClxOy) compositions can typically contain
silicons, carbons, fluoride, chlorides and OXygens. However,
often the term polymer is used to describe an amalgam of
chemicals that have been deposited or accumulated on exposed

surfaces of a plasma—processing chamber.



peel off' and generate particles and fl akes when the thickness of the
deposition reaches a certain thickness. The process of
seasoning of the plasma-processing chanber therefore is of paranount

i portance as a factor in determning the productive use of the chanber.
The exanpl es that have been indicated above illustrate that different
etching chem stries are applied using the sane etching chanber at

different times 4t gifferent .processes. It is therefore a requirenent
that the conditions rg% %Ier%paﬁ% tt%‘ac?ie%gi ‘5?%‘?%1"\/614 [¥°n thEecthaab@rsartaces of

strictly congrgf _a.Lont r.ol tgat must be instituted in such a manner
that wafer t hrguééﬁg%t&aoncog\ﬁéflgr CHASPPT yPa¥e dosegatrvetyrafdmdtezhdytd he

processes of cl ean. The concept of chanber clean is basic and is
ai med at rergg%?%gg)ﬁir rf"d"dfigteP§§aFPOnPﬂ\Hfﬁlrﬁﬁt radcfankes. wite doncgpiciofess
chanber seagpnti: n%({ndi cates that conditions are applied to the chanber
that enhance®or FurtaResifiepareaches pr stsdeiof tohakbess cl Ban wocddalr
prepares the chanber for further wafer processing after the chanber clean
process has BeedH ' hFe: 82sepivents oriel plpsneessbogs songidHamsf or these
two steps aaﬁ_‘ as follows: Dry Clean Process: - cleaning gasses : SF6/d 2/02

| 6 12 APR 20 qrqﬁgg@rlﬁysg PapAmuMMafigportance as a factor in determining

the prbductive use of the chamber. The examples that have been

indicated above illustrate that different etching chemistries
(:) are applied using the same etching chamber at different times
for different processes. It is therefore a requirement that the
conditions of impurity depositions within the chamber are
strictly‘controlled, a control that must be instituted in such a
manner that wafer throughput and wafer quality are not
negatively affected by the processes of chamber clean. The
concept of chamber clean is basic and ié aimed at removing
impurities from within the chamber. The concept of chamber
Seasoning indicates that conditions are applied to the chamber
that enhance or further pPrepare the process of chamber clean or
that prepares the chamber for further wafér brocessing after the
chamber clean process has been. completed. Conventional

processing conditions for these two steps are as follows:

Dry Clean Process:

- cleaning gasses : SFe¢/Cl2/02

cleaning and 112 APR 2004



- waferquantity : 1 to 2 wafers - process tine : about 20 m nutes. 42 APR 2
Seasoni ng process: seasoning gasses : C2/HBr/He®2 wafer type silicon*

waf er = wafer quantity 3 to 5 wafers process tine : about 30 minutes. The
above 'sequence of chanber cl ean/ chanber seasoning has essentially already
been hi ghlighted and can be characterized as follows: - reduced chanber

t hroughput due to the extended period of time that is required for the two
steps of chanber clean and chanber seasoning - the current process is ‘
excessi vel y conpl ex"HmtF r'ed\fires noréiOz wafesne wafer, and - the renoval of
contam nants fromthe exposed surfaces of the chanber is not conplete or
optim zed due to” | ifAkeR i wastihat ark to rposecbry t he seasoning process. 7
12 APR 2004 The invention addresses the above-indicated limtations by

i ncorporating the dmpcese theeseasonbEhtpPraacass@seesNt 0 one processi ng
sequence thereby reducing the inpact of chanber cleaning/seasoning that is

presently experienced as a result of

Seasoning process:

~ seasoning gasses : Clz/HBr/HeO

- wafer type . silicon wafer
» - wafer quantity : 3 to 5 wafers
— - Process time : about 30 minutes.

The above sequence of chamber clean/chamber seasoning has

essentially already been highlighted and can be characterized as

follows:

- reduced chamber throughput due to the extended period of time

that is required for the two steps of chamber clean and chamber

seasoning

- the current process is excessively complex and requires more
than one wafer, and
- th i

€ removal of contaminants from the exposed surfaces of the

chamber is not complete or optimized due to limitations that are

imposed by the Seasoning process.



mul ti pl e waf er processing sequences using the sanme chanber. As a result of
the nmethod of the invention, the chanber conditions are naintained a1t E&?e
desiréd | evel independent of .the nunber of processing sequences that 2APR 2004
been éxecuted by the chanber. SUMVARY OF THE | NVENTI ON A principle

obj ective of theinvention is to provide a mnmethod of conditioning a Plasnma
Et chi ng Chanber such that the chanber can be used in a continuous

processi ng streamhieOr nRpbAs By ' processes. Anot her objective of the
invention is to increase the ﬁdr:%'lug r?utt%Sfa RECPHASTHRR T H 18R &abépns Yet

anot her obj Ii%eohothe;Lpvention is to reduce the conplexity of the
process of ?I&Eaéni r?gi)gngagﬂd elocr%iynémg PlEsfBaS R EF @Rafssseshantpsonsed

for multipl Lver prdces es of plasma etching. B 12 APR 2004 A
still furt hg’f%%%fg%%{?v?ég%‘fe%% ‘iﬁ“rﬁféﬁwi SRIPSIRG R iifiRAst obnthelbet

deposits th%ﬁe?;ﬁﬁﬂg?lﬁé‘ e, on exposed surfaces inside a Plasm Etch chanber.
I n accordance W't 2" OB e | of PRESERVENtuIerienewd met hodesslt of

provi ded fo&u&pgpgge‘%l'en and seasoning of a Plasna Etch chanber. The
waf er that 1s t0 be processed By ‘PHeSRAMPRTS Ysircnddet edmintbamber chanher .

The process a clean.is '
_ | r8£u9£ S e method of the invention, the chamber conditions
are maintained at the desired level independent of the number of
processing sequences that have been executed by the chamber

SUMMARY OF THE INVENTION

A principle objective of the invention is to provide a
method of conditioning a Plasma Etching Chamber such that the

chamb i i
er can be used in a continuous processing stream for plasma

etching processes.

Another objective of the invention is to increase the

throughput of the Plasma Etch chamber,

Yet another objective of the invention is to reduce the
complexity of the process of cleaning and conditioning a Plasma

Etch Chamber that is used for multiple and diverse processes of

plasma etching.



first performed on the Plasma Etch Chanber followed by a seasoning process
of the Plasma Etch Chanber. The wafer is processed (etched) and renoved
from the chamber after the etch process has been conpl eted. The cycIﬂ-_Z APR 2004
then repeated starting with the step of |oading the wafer into the plasma
etch chanber followed by plasm cl ean and chanber seasoning of the plasm
etch chanber. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 gives a block
di agram of the operational steps of the invention. Fig. 2 shows the
processi ng stepd dtithafirihesl ehneotivheod Mhentinggentyon 2i APR 2004 rHizg. 3
shows the processing steps of chanber seasoning of the invention.
DESCRI PTI ONoQFrFHEC PRERERRED ENBOD: MENTEL Ref ey iexgonew spefdddascadlnsideoaFi g.
1, there is. shown the steps of the invention that are required to process
a waf er i nPlaswmar@ankcechvantiert.-he i nvention. Fig. 1, step 10 indicates that
the dummy silicon water is |oaded into the Plasma Etch Chanber. This
processing step does not require any further detail. Fig. 1, step 12
i ndi cates that the process of chanber clean

In accordance with the objectives of the invention a new

method is provided for the cleaning and seasoning of a Plasma
Etch chamber. The wafer that is to be processed by the chamber
is inserted into the chamber. The process of plasma clean is
(M} first performed on the Plasma Etch Chamber followed by a
seasoning process of the Plasma Etch Chamber. The wafer is
processed (etched) and removed from the chamber after the etch
process has been completed. The cycle is then repeated starting
with the step of loading the wafer into the plasma etch chamber
followed by plasma clean and chamber seasoning of the plasma

etch chamber.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 gives a block diagram of the operational steps of

the invention.

Fig. 2 shows the processing steps of chamber clean of the

invention.



is perforned on the Plasma Etch Chanber. This process of chanber clean is
further detailed under Fig. 2 below and will therefore not be addresgpg ApR 2004
detail at this point. Fig. 1, step 14 indicates that the process of chanber
seasoning is perforned on the Plasma Etch Chanmber. This process of chanber
clean js further detailed under Fig. 3 below and will therefore not be
addressed in detail at this point. 10 12 APR 2004 Fig. 1, step 15 indicates

that the dummy wadigr, i3S a fromt.he plasma etch chanber. This
processi ng step do§£ nofﬂekgqgﬁgepgﬁﬁﬁﬁﬁﬁﬂﬁhéFeaétQFI9h¢WRﬁr:Ee%ﬂﬂﬂanGOf

i ndi cat es t hate tihg prodyction wafers are |oaded into the plasma etch
chanber. This processing step does not require any further detail. Fig. 1,
step 17 indicates that the production wafer is being etched in the Plasm
Et ch Chanber. The processing -conditions are not germane to the invention

and can be any of the §¥ i.cal etchin%%Frocesses that are perforned as part
of seniconductor devic EFBEBE%@NKPF Es PREEBRRARrBMBORIMANIG Wi | | not be
further described at this time. As an exanple of such a process of wafer
etch can be nentioned for instance a plasma etch enpl oyed at a reaction

chanber pressureRog about 100 Torr, a r.f. Power of about 1000
eferring now specifically to Fig. 1, there is shown the

steps of the invention that are required to process a wafer in
accordance with the invention.

Fig. 1, step 10 indicates that the dummy silicon wafer is
loaded into the Plasma Etch Chamber. This processing step does

not require any further detail.

Fig. 1, step 12 indicates that the process of chamber clean
1s performed on the Plasma Etch Chamber. This process of chamber
clean is further detailed under Fig. 2 below and will therefore

not be addressed in detail at this point.

Fig. 1, step 14 indicates that the process of chamber
Seasoning is performed on the Plasma Etch Chamber. This pProcess

of chamber clean is further detailed under Fig. 3 below and will

therefore not be addressed in detail at this point

10



Watt at *a radio frequency of about 13.56 MHz, a substrate tenperature of
about zero degrees, a carbon tetrafluorice flow rate of about 80 st APR 2004
cubic tentimeters per minute (sccm and an argon flow rate of about 600
sécmfor a tine period of about 40 seconds which included about 20 percent
overetch. 11 12 APR 2004 Fig. 1, step 18 indicates that the production
wafers are unloaded fromthe Plasma Etch Chanber. This processing step
does not requireapyfurther.detai]. Fig. 1, stép 20 indicates that the
return | oop that %‘lfg{:'dildaﬁéspt ﬂlgtl?‘ilﬂec%té’q%é?ﬁéé fhat dwary beefe ddsc nnheddabove
under Fig. f’Lro stt?_%s ilo t hrough and including step 18, is repeated after
the last step Ot e Pe8GHENEESH tHamher FiThislpreceps 8y stas derennot
conpleted. It is the claimof the invention that this repetition can be
fol | owed for" $HEF0d8YstBpEN®F d@ffairl etch (Fig. 1, step 17) and is, under
t he processing steps of the invention, no |onger affected by tenporary
conditions of inpurity deposits on the exposed parts inside the Plasm
Etch chanber. The step of cleaning the etch chanber that has been

devel oped under £RE-i hvehttionl Clisahisagel ohat hehdddau R0l WEBErs are
deposition fromthe exposed surfaces of the plasma etch chanber and
ensures t hat'°PAEIchRRBekhe anists ietca cheabe£ongh iy P¥>Rssing step does

not require any further detail.

! .
(J, Fig. 1, step 17 indicates that the production wafer is

being etched in the Plasma Etch Chamber. The processing

conditions are not germane to the invention and can be any of
the typical etching processes that are performed as part of

-semiconductor device pProcessing. This step therefore also will

not be further described at this time.

As an example of such a pProcess of wafer etch can be

mentioned for instance a Plasma etch employed at a reaction

chamber pressure of about 100 Torr, a r.f. power of about 1000

Watt at a radio frequency of about 13.5¢ MHz, a substrate

temperature of about zero degrees, a carbon tetrafluorice flow

rate of about 80 standard cubic centimeters per minute (sccm)
and an argon flow rate of about 600 scem for a time period of

about 40 seconds which included about 20 percent overetch.

11



all.times. The gasses used for this clean up process are SF6/CL.2. The

step of seasoning is developed to condition the chanber “surface to aoqz APR 2004

des{réd state. The gasses used for the step of seasoning are HBr/ He
applications where poly etching is being perforned on the wafer that is
bei ng processed. Since 12 12 APR 2004 every wafer |lot is processed under
the sanme chanber conditions, the process is stable and i ndependent of the
etch processing conponents and conditions. This approach has reduced the
nunber of waf erisgr a@quisteg filer irackaid camang tagcheodictivn ataderehamber
froma previous nunber (typically six wafers) to just one wafer thereby

ef fectivel ynebadddatrdig tdeY phiaBink at &€ CHandeeQNth DY Opisoc ¥l ndnishiegr Hups ed
processi ng sequence by the etch chanber. This approach clearly also

greatly enhgpcesqline taouyakputrofetdiel . pl asma etch chanber. The paraneters
of chanber clean and chanber seasoning that are indicated bel ow are

designed for poly etching applications. It is clear that simlar
paranmeters can be developed for other etch processes so that, once these

paraneters are known,, thepl BYenhlor<an e texhended, 9 dizecess of
wafer etch that i's executed in the plasma etch chanber. Referring nowto

Fig. 2, thepglscahawat %esggas@ﬁ@e YhatPhAceBebRY9ast EPSod v MhkBe

cleanlng process of the Plasma
Fig. 1, steps 10 through and including step 18, is repeated

- after the last step of the sequence, that is Fig. 1, step 18,
(ﬁj has been completed. It is the claim of the invention that this
repefition can be followed for numerous steps of wafer etch
(Fig. 1, step 17) and is, under the processing steps of the
invention, no longer affected by temporary conditions of

impurity deposits on the exposed parts inside the Plasma Etch

chamber.

The step of cleaning the etch chamber that has been
developed under the invention cleans allef the built-up polymer
deposition from the exposed surfaces of the plasma etch chamber
and ensures that the chamber remains in a clean conditions at
all times. The gasses used for this clean up process are SFg/Cls.
The step of seasoning is developed to condition the chamber
surface to a desired state. The gasses used for the step of
seasoning are HBr/He-02 for applications where poly etching is

being performed on the wafer that is being processed. Since

12



Etch Chanmber. A total of six steps is required for this sequence, these

steps .are detail ed bel ow. The sequence of the etch chanber clean 4 2.APR 200
processing steps that are detailed below all wuse the sanme fornat. lélgf‘ v
APR 2004 Fig. 2, step 20 shows the step of establishing the initial

conditions for the clean cycle, these conditions are as follows; Pressure:

O mlforr; RF TCP: 0 watt; RF BP: 0 watt; Gap: 8.1 mm d2 flow O scan; 02

flow O sccrgye izt 0.sccm CF4 flow. 0O sccm HBr flow. O sccm  SF6
flow O sccm I—ﬁlejef "ow 8W§c%%pﬁﬁsfeldo%.nd8rs’éhm sampe @eaier 8omlitions,

conpl etion it erion,. tine, tinme for conpletion: 10 seconds. Fig. 2, step
22 shows the ge?cglr?gg\sstse%so?t?l?%ee A¢aAnggpradent hef condidticongrobatshaye been
ding conditions have been underlined. For the second

changed fro rece
step of the@Oc g’ﬁ%ngﬁc?ﬁ? THA I SMSer Thiessnprodch rtadss et dakticlethBen Ghigani Ng

gasses are g?tgg%g into the chanber. The time during which this stepis
applied is al'sd ext entREH ke sraht thtastep onee tdTe thpr 0E68SERNShber
condi tions QLO%he second step are applied until the conditions within the
etch chanber” 81'e? stEBT1TYedumbRe dpepacehly sondidicors abe;astfohd QYSier,

Pressure:lSthorg; RF TCP: 0 watt; RF BP: 0 watt;
ereby effectively eliminating any limitation on a continuous

and uninterrupted pProcessing sequence by the etch chamber. This
approach clearly also greatly enhances the throughput of the

(J} bPlasma etch chamber. The pParameters of chamber clean and chamber’
seasoning that are indicated below are designed for poly etching
applications. It is clear that similar parameters can be
developed for other etch processes so that, once these
parameters are known, the invention can be extended to any

process of wafer etch that is executed in the plasma etech

chamber.

Referring now to Fig. 2, there is shown the sequence of
processing steps that form the cleaning process of the Plasma
Etch Chamber. A total of six steps is required for this
sequence, these steps are detailed below. The sequence of the

¢ .
etch chamber clean proce551ng steps that are detailed below all

use the same format,
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Gap:8.1'mm C12 flow 50 sccm OZ flow. 0 sccm He/02 flow. O sccm CF4 flow, O
sccmHBr flow O sccm SF6 flow 75 sccm He flow O scenCHF ;3 flow O Sﬁ%?k

14 12 APR 2004 He clanmp: 8 mm conpletion criterion: stable; tinme for PR 2004
conpl etion: 30 seconds. Fig. 2, step 24 shows third step of the clean

-cycle.. For the third step of the clean cycle, the chanber rf TCP power is

raised. The tinme during which this step is applied is extended from step

2, the processing.conditipns t he second step are applied over a given
period of tine. %ﬁé'ogérig?%ggicﬁﬁﬁwq(ﬁﬂ? éF@PanfQﬁﬁah&ish%mgs$?Feihgtmimrr;
RF TCP: 700 RE BP:O watt; Gap: 8.1 mm Cl2 flow 50 sccm 02 ow. 0 sccm
He/ 02 fIomﬁgﬁégéggoaﬁ4g?¥oﬁf?)%ﬁﬁﬁﬁ [BIC1el ol es & cernd iSEGs awe75sSE6M ok
flow. 0 sccm CHF3 flow. 0 sccm He clanp: 8 nm conpletion criterion: tineg;
time for conpletion: 180 seconds. Fig. 2, step 26 shows the fourth step of
the clean cycle. For the fourth step of the clean cycle, the chanber rf
TCP power [ §°PEHbYed. THE ®hams d&iT AGPwhi ch @ hisctstep i srappbied phSyate;

reduced froggstep 3, the processing conditions of the second
p:

8.1 mm; Clz flow: 0 sccm; 02 flow: 0 sccm;
He/02 flow: 0 sccm; CFg4 flow: 0 sccm; HBr flow: 0 sccm;
SF¢ flow: 0 sccm; He flow: 0 sccm; CHF3 flow: 0 sccm;
He clamp: 8 mm;
(J; completion criterion: time; time for completion: 10 seconds

Fig. 2, step 22 shows the second step of the clean cycle,
the conditions that have been changed from thé preceding
conditions have been underlined. For the second step of the
Clean cycle, the chamber pressure is raised while the cleaning
gasses are entered into the chamber. The time during which this
step is applied is also extended from the initial step one, the
processing conditions of the second step are applied until the
conditions within the etch chamber are stabilized. The operating

conditions are as follows:

Pressure: 15 mTorr; RF TCP: 0 watt; RF BP: 0 watt;
Gap: 8.1 mm; Cl; flow: 50 sccm; 02 flow: 0 sccm;
He/02 flow: 0 sccm; CFy flow: 0 sccm; HBr flow: 0 scem;
SFe¢ flow: 75_sccm; He flow: 0 scem; CHF3; flow: 0 sccm;

14



step are applied until the conditions within the etch chanber are
stabilized. The operating conditions are as follows: 15 12 APR 2004 2 APR 2004
Pressure: 15 mlorr; RF TCP:0 watt; RF BP: 0 watt; Gap:8.1 mm C:12'flovm5(§l
stcm 02 flow. 0 sccm He/02 flow. 0 sccm CF4 flow. 0 sccm HBr flow O sccm
SF6 fl-ow 75 sccm He flow. O 'sccm CHF3 flow. O sccm He clanp: 8 nm .
conpletion criterion: stable; tinme for conpletion: 30 seconds. Fig. 2, step
28 shows thefifth step of the clean cycle. For the fifth step of the

cl ean cycle, the Chamber rf &BYpower is again applied. The time during
whi ch this %tgg i%.agplied is increased fromstep 26, the processing
condi ti ons SPUPHE 8B o LI 'arsd akpBF | BimevEITr agipleniperi 0o ofetongs . The
operating conditions are as follows: Pressure: 15 mforr; RF TCP: 700 watt;
RF BP: 0 watt; Gap: 8.1 mm Cl12 flow. 50 sccm 02 flow O sccm He/02
flow O sccm CF4flow. O sccm HBr flow O sccm SF6 flow 75 seem He
flow 0 sccm CHERIf|owStPBs@dnshoMe thiang:st@mme corpketbAncesid erggn:
time; tine Lor conpl etion: 120 seconds. Fig. 2, step 30 shows the final
step of the“BFebtify A ©F ther Fhgan hivckt epitchennfibTEPpOVES pwdemayed,

t he cl eani g, : : :
aised. The time during which this step is applied is extended
from step 2, the processing conditions of the second step are

applied over a given period of time. The operating conditions

fﬂ} are as follows:
Pressure: 15 mTorr; RF TCP: 700 watt; RF BP: 0 watt;
Gap: 8.1 mm; Clz flow: 50 sccm; O2 flow: 0 sccm;
He/02 flow: 0 sccm; CFq flow: 0 sccm; HBr flow: 0 sccm;
SFe¢ flow: 75 sccm; He flow: 0 scecm; CHFs flow: 0 sccm;
He clamp: 8 mm;
completion criterion: time; time for completion: 180 seconds

Fig. 2, step 26 shows the fourth step of the clean cycle.
For the fourth step of the clean cycle, the chamber rf TCP power
is removed. The time during which this step is applied is
reduced from step 3, the processing conditions of the second
step are applied until the conditions within the etch chamber

are stabilized. The operating conditions are as follows:
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i is 16 12 APR

re no longer entered into the etch chanber and the He is
ggSZeZn?ered intogthe etch chanber as a preparatory step in Ufhng ;r%&gAPRZMQ
He/ 02 ‘gasses for the seasoning procedure. The conditions ford_f$ S e
st'ep. of the cleaning, cycle have been underlined where they f :Ioﬁs;
precédjng step of the clean cyclf. ;Ee;g anSAE;PnchL? gsl gn] S flow O
Pressure: 20mlorr; RF TCP: 0 watt; X ; . 8. . b
sccm OZ flovwerdssoe  Hal0grhlow g ggem CR4 1 Qroosgc éﬂ%hefbﬁg%ﬁifg
sccm  SF6 flow. O sccm He flow 200 sccm CH .

[ [ ion: tigme; .ti ion: 30 seconds. It nust be
conpl eti apaeriterion: tigmg; ting for cgnpggtlonv ( :
ggled Pﬁat theIﬁrocessing condltlonszt%a?ware appiiied 6HP?H§Vthe sPepscm2

i i i | so identical are the
26 of th a . proc e d tlgal, a . ;
gpgcess?ng cgﬁﬁ?%igﬁggthat gf§C%épr#%geaﬁrlnd3§T§ﬂ% 24 BE%d £28wef tPescem

[ i di fferent
i ro S e sea i cycl e onsi sts of seven .
giggggggng S?%pg}g?hese Zﬁgéggan esféﬁg'mnIIob%“ﬁWesé%ﬁédﬁlQWIhe(Bamem,

‘ [ 32 shows the
sed for the clean cycle. Fig. 3, step (
;?;g?ts?thg?kfﬁggg asoni ng %9%?@. During this step the seasoning gasses

are entered E%hgléZion criterion: stable; time for completion: 30 seconds.

Fig. 2, step 28 shows the fifth step of the clean cycle.

:'ﬂ " ﬁ\

For the fifth step of the clean cycle, the chamber rf TCP power’
is again applied. The time during which this step is applied is
increased from step 26, the pProcessing conditions of the second

Step rare applied over a given period of time. The operating

conditions are as follows:

Pressure: 15 mTorr; RF TCP: 700 watt; RE BP: 0 watt;
Gap: 8.1 mm; Clz flow: 50 sccm; Oz flow: 0 sccm;
He/0z flow: . 0 sccm; CFq flow: 0 sccm; HBr flow: 0 sccm;
SEFe flow: 75 sccm; He flow: 0 sccm; CHF3 flow: 0 sccm;
He clamp: 8 mm;

completion criterion: time; time for completion: 120 seconds.

Fig. 2, step 30 shows the final step of the cleaning cycle.
During this step the rf TCP power is removed, the cleaning

gasses are no longer entered into the etch chamber and the He is

16



12 APR 2004 the etch chanber. The processing conditions for the first steg
of the seasoning cycle have been underlined where they differ from t B2 APR 2004

‘preceding (last) step of the clean cycle. These conditions are as foll ows:

Pr essur e:

80 mlorr; RF TCP: .0 watt; RF BP: 0 watt; Gap: 8.1 mm Cl12 flow

0 sccrmp 02 flow O sccm  He/02 flow 10 sccm CF4 flow. O sccm HBr flow

300 sccm
8 mm conpl et.i on

3, step 34 ¥h
.rf TCP and rf, BP power is applied to the electrodes of the etch chanber.
The proces3iHP2cEA8FEF ofRr dite @easbolihgusro@edsssir @heBQ oot i on RFFJELRhL 50
RF BP; 200 watt; Gap: 8.1 mm Cl2 flow. O sccm 02 flow O sccm
He/ 02 flowfif@lsEdwp ef4the ontednigur mycHBr hikrewbe &) 0ursi i nedF@nEk@We n Oy
sccm He flow O sccm CHF3 flow O sccm  He clanp: 8 mm conpletion
criterion: differ direm the poepdiriomtep86rsenondbeardl &ykA APRL2QQ4 Fig. 3,
step 36 shows the third step of the seasoning _
conditions are as follows:

wat t ;

()

SF6 flow. O seem He flow. O sccm CHF3 flow. O sccm He clanp:

riterion: stable; tinme for conpletion: 30 seconds: Fig.
CfHé“?eEBﬁdeE‘F’épC}b?m% aSedsPAERAratyry estdpurinngstihys trkep

e

Pressure: 20mTorr; RF TCP: 0 watt; RF BP: 0 watt;
Gap: 8.1 mm; Cly; flow: 0 sccm; Oz flow: 0 sccm;
He/0O2 flow: 0 sccm; CFq flow: 0 scem; HBr flow: 0 sccm;
SFe flow: O scem; He flow: 200 scem; CHF3: flow: 0 sccm;
He clamp: 8 mm;

completion criterion: time; time for completion: 30 seconds.

It must be noted that the processing conditions that are

applied during the steps 22 and 26 of the cleaning process are

identical, also identical are the processing conditions that are

applied during steps 24 and 28 of the cleaning process.

The seasoning cycle consists of seven different processing

steps, these processing steps will be presented in the same

format as has been used for the clean cycle.

Fig. 3, step 32 shows the first step of the Seasoning

cycle. During this step the seasoning gasses are entered into
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cycle. buring this step rf TCP and rf BP power is renoved from the

el ectrodes of the etch chanber, the flow of the seasoning gasses isqz AFR m
cut-off while He is introduced into the etch chanber in preparation Tor :
the réemmi ni ng steps of the seasoning process. The processing conditions

are as follows: Pressure:80 mlorr; RF TCP:0 watt; RE' BP:0 watt; Gap:8.1 nm
Cl2 flow. 0 sccm 02 flow. O sccnmy He/02 flow. 0 sccm CF4 flow. O sccm HBr fl

ow. 0 sccm .§F6 flow O sccm He flow 200 sccm CHF3 flow. O sccm He clanp: 8

m  conpl ettl%oenegr‘:?‘t SSPHﬁ?r'tT}}ﬁs;l’rﬂcﬁésﬂﬁg eonpl etomm: £B0 thecandst Sigp 3,

step 38 shO\@s éhe fourth step of the seasoning cycle. During this step the
flow of th&sERE0APAGORNRE Y Gle hegesbabhi whdel 1 s pihecessheg eongeti ons

are as follows: Pressure: 80 rTOr; RF TCP: O watt; RF BP: 0 watt; Gap:

8.1 mm ClZPPolifeopEeeedimy (lasw) 6tspcaf tide/@dd ewcl:Q $gege CF4 flow

0 sccm HBr flow, 300 sccm SF6 flow. O sccm He flow. O sccm CHF3 flow

0 sccm HECBAARHONS afe aorfsiléowen criterion: stable ; tine for

conpl etion: 30 seconds. 19 12 APR 2004

" Pressure: 80 mTorr; Rf TCP: .0 watt; RF BP: 0 watt;
Gap: 8.1 mm; Clz flow: 0 sccm; 02 flow: 0 scecm;
( ) He/02 flow: 10 sccm; CFq4 flow: 0 sccm; HBr flow: 300 sccm;
- SFs flow: 0 sccm; He flow: 0 sccm; CHF3 flow: 0 sccm;
He clamp: 8 mm;
completion criterion: stable; time for comﬁletion: 30 seconds.

Fig. 3, step 34 shows the second step of the seasoning
cycle. During this step rf TCP and rf BP power is applied to the

electrodes of the etch chamber. The processing conditions are as

follows:

Pressure: 80 mTorr; RF TCP: 250 watt; RF BP: 200 watt;
Gap: 8.1 mm; Cl, flow: 0 sccm; Oz flow: 0 scecm;
He/02 flow: 10 sccm; CFy flow: 0 sccm; HBr flow: 300 sccm;
SFg flow: 0 sccm; He flow: 0 sccm; CHF3 flow: 0 sccm;
He clamp: 8 mm;

completion criterion: time; time for completion: 180 seconds
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Fig. 3,-step 40 shows the fifth step of the seasoning cycle. During this
step the rf TCP and rf BP power is again applied to the el ectrodes qf2tARR 2004
chanber, the flow of the seasoning gasses renmins as is. The processing
conditions are as follows: Pressure: 80 niforr; RF TCP: 250 watt; RF BP: 200
watt; . Gap: 8.1 mm Cl12 flow. O sccm 02 flow. O sccm He/02 flow 10
sccm CF4 flow O sccmy HBr flow. 300 sccmp  SF6 flow. O sccm He flow O
sccm  CHF3 rowF.O stem ., He clanp: g mm conpletion criterion: tine; tine
for conpletion: "180 secthtR.3Figiows, theephindshioaw dhehe xeakepiaf t he
seasoning cycle. During this step the rf TCP and rf BP power is renoved
fromthe &¥&d€roBBEiRS tines citmEbert, TCReahtionf aip theve3easOReRGvEaAS 8BSy S
cut-off while He is again introduced in the etch chanber in preparation
for the firde BLEEEEedey aff dheofetichechemben] nghe cmca“eoleaﬁepggggéﬁ%&%a
conditions are as follows: Pressure:80 niforr; RF TCP:0 watt; RF BP: tt;
Gap: 8. 1 nmP3CE2sf LHnEOt sTlihwdd 1kl dw: Dsseattodied QR iit@WiBeSEER], ggélr&gé]pw 0
sccm HBr flow. 0 sccm SF6 flow O sccm He flow 200 scpm CHF3 flow. 0" Sccm
20 12 APR QGOHrPEa€¢%&qn ®rmhe remaining steps of the seasoning process.

The processing conditions are as follows:

(H Pressure: 80 mTorr; RF TCP: 0 _watt; RE BP: 0 _watt;
- Gap: : 8.1 mm; Cl, flow: 0 sccm; 02 flow: 0 sccm;
He/02 flow: O0_sccm; CF4 flow: 0 sccm; HBr flow: 0 _sccm;
SF¢ flow: 0 sccm; He flow: 200 sccm;  CHF3s flow: 0 sccm;
He clamp: 8 mm;
completion criterion: time; time for completion: 30 seconds.

Fig. 3, step 38 shows the fourth step of the seasoning

" cycle. During this step the flow of the seasoning gasses is

- reestablished. The processing conditions are as follows;
Pressure: 80 mTorr; RF TCP: 0 watt; RF BP: 0 watt;
Gap: 8.1 mm; Cl; flow: 0 sccm; 02 flow: 0 sccm;
He/Ozflow: 10 sccm; CFy flow: 0 sccm; HBr flow: 300 sccm:
SFe¢ flow: 0 sccm; He flow: 0 sccm; CHF3:; flow: 0 sccm;
He clamp: 8 mm;

completion criterion: stable ; time for completion: 30 seconds
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conbletfon criterion: tinme; tinme for conpletion: 30 seconds. Fig. 3, step
44 shows the seventh and final step of the seasoning cycle. During .%PRZM
step the pressure is reduced, the flow of the He is cut-off in preparation
for the first processing step of the clean cycle. The processing conditions
are as follows: Pressure:0 mforr; RF TCP:0 watt; RF BP: 0 watt; Gap:8.1 mm
Cl12 flow. 0 sccm 02 flow. O sccm He/02 flow. 0 sccm CF4 flow. O sccny HBr
flow 0 sccm SFg;fl ow O flow, 0 scecn CHF3 flow. O sccmp  He clanp: 8
m  conpl etion cﬁﬁﬁeﬁ?oﬁ?gﬁy%ifEQQWﬁa r LAERPI eE$RPE ridte @selsiocabbe. |t
must be no 1kha 1e _processi ng conditions that have been established
under the sgvent'hbg%gg?i %}é S St dfet K€ TSBadwmi g BR alosvear ési deathcal as

t he processi .canditLons 1 hat re used for the first step (step 20, Fig.
2) of the %P gﬁgacgélgge iféﬁrzﬁéﬁaﬁﬁ the skambmingheydllowcart therefore
into the other w thout having the further readjust any

transit fromgpeno Lhe o e . ,
processi ng par anet ér $° Tie SoRScdfpl B¢ ayr fesdiamgs evadtibiost eprofad he
e has been indicated as being not 21 12 APR 2004 applicable

seasoni ng %ggé : _
since the s8veRffi‘cycle of the seasoning process has

Pressure: 80 mTorr; RF TCP: 250 watt; RF BP: 200 watt;
(“} Gap: 8.1 mm; Cl, flow: 0 scem; 02 flow: 0 sccm;
- He/0O2 flow: 10 scem; CFs flow: 0 sccm; HBr flow: 300 sccm;

SF¢ flow: 0 sccm; He flow: 0 sccm; CHF3; flow: 0 sccm;

He clamp: 8 mm;

completion criterion: Lime; time for completion: 180 seconds.

Fig. 3, step 42 shows the six step of the seaéoning cycle.
During this step the rf TCPp and rf BP power is removed from the
electrodes of the chamber, the flow of the seasoning gasses is
cut-off while He is again introduced in the etch chamber in
preparation for the final processing step.of the seasoning

cycle. The processing conditions are as follows:

Pressure: 80 mTorr; RF TCP: 0 watt; RF BP: 0 watt:;
Gap: 8.1 mm; Cla flow: 0 scecm; 02 flow: 0 sccm;
He/0z flow: 0 scem; CF4 flow: 0 sccm; HBr flow: 0 sccm;
SF¢ flow: 0 sccm; He flow: 200 sccm;v CHE3 flow: 0 sccm;
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as purpose to prepare the etch chanber for the (to follow) clean cyc

e.
The main purpose of this seventh step is to set the operating condit_iﬂﬁsAPR 2004

of the etch chanmber to be equal to the operating conditions that are
requi fed at the start of the clean cycle. This time of the seventh step
has therefore no direct inpact on acconplishing the objectives of the.

invention. It nust be further be noted that the processing conditions that

are appliegd.duiing.the ste 32 and 38 of the seasoning process are
cUHL LAY RS

i dentical, also 1dentical are Yhe processing conditions that are applied
during ste

process.

the processing sequence 38, 40 and 42. The followi ng points that relate to

Egméfe nd 40 and during  steps 36 and 42 of the seasoning
The" procedsi Hy “Fé@iencet 39e’ 3uinm 36 compilheiehor e30 deadomad . t 0

t he invention nust be enphasized: 1) The invention teaches a met hod of
cl eaning a vacuum ocC ssing agparatus wher eby previ ously accumul at ed

pol ymer
chanber .

resi dues’ are refbvé PYe Ehevafestenity pndséntal nstdye §f aQeSSi ng
This presence of the wafer inside the processing chanber while

the procesi®d® G haver -cPeahnanthchativer theeasenbngeale palf IR s a
neM/approagh tQ%% differs from22 12 APR 2004 present accepted nethods of

chanmber cl

)

éhét R éRambbrofifen preparation for the first

processing step of the clean cycle. The processing conditions

are as follows:

Pressure: 0 _mTorr; RF TCP: 0 watt; RF BP: 0 watt;
Gap: 8.1 mm; Cl; flow: 0 sccm; 02 flow: 0 sccm;
He/0; flow: 0 sccm; CF4 flow: 0 scem;  HBr flow: 0 sccm;
SFe¢ flow: 0 'sccm; He flow: O0_sccm; CHF3 flow: 0 sccm;
He clamp: 8 mm;

completion criterion: time; time for completion: not applicable

It must be noted that the processing conditions that have
been established under the seventh and final step of the
seasoning cycle are identical as the processing conditions that
are used for the first step (step 20, Fig. 2) of the clean
cycle. The clean and the seasoning cycle can therefore transit
from one into the other without having the further readjust any

processing parameters. The time for completion of the seventh

step of the seasoning cycle has been indicated as being not
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an Electronic Static Chuck (ESC) on which the wafer is held during wafigp APR ogg
processi ng. The presence of the wafer inside the chanber during the -
process of chanber cl ean/seasoning has the follow ng objectives: to

protect the anodi zed ESC chuck during the cleaning process to season the
exposed surfaces in the process chanber by coating a fresh |ayer of SiBr

and Si OBr over these surfaces thereby adhering any | oose particles to

t hese surface .ang) furthernore renoving and remai ning fluorine - to be
able to et caﬂjpjﬁ)?a UBs &dHEAt tRens eorduc tayic leaber ﬁhésé@ﬁsorﬁiﬁ}@}}%ési nitial)
processi ng chanber and thereby elimnating the inpact of t I St fer"
effect. 2) *Ph&@UFRPERt FONPTepahestitdie tuse cBbmSES/ £12 gﬂF]gamdﬁgf (igen‘i stry

wher eas pr%segt processes use SF6/Cl12/02 chem stry. The preséjn ") ofLERB 02
residual ifA¥Fe8ses the pbhy metich pat@sandc S ias shift. CDis the
critical diﬂ:gensi on difference before and a?jt*grg ?%rg{}]chsl g, *Phé&C set
measur enent8€apperakemg atordbisiignat ed tfea S is paraneter helps to
identify the stability of the process, gt %1%&?0(?}?7&111 ad Ecoa % §AMBhstoCoh @i as
= Fi CD - DrpeBxraheng cdididichst heaki ' ection critical dinension and
DICD is the devel oped inspect cri tigglaetl L% IErle%%ﬂs oanq? ‘&S BitagtsRESf Eheschean

devi ati on fncide O Dt n o_the normal value that 23 12 APR
oo tAiSnaMa tﬁQ”EQQQQtﬂ step has therefore no direct

impact on accomplishing the objectives of the invention

i

It x
must be further be noted that the Processing conditions

that are applied during the steps 32 and 38 of the‘seasoning

rocess i i i i
o) are lidentical, also identical are the pProcessing

conditions that are applied during Steps 34 and 40 and during

Steps 36 and 42 of the Seasoning process. The processing

sequence 32, 34 and 36 is therefore identical to the processing

sequence 38, 40 and 42,

p ) .
he following pPoints that relate to the invention must be

b,
: )
1

emphasized:

1) The invention teaches a method of cleaning a vacuum

ch i
amber. This presence of the wafer inside the processing

chamber while the processes of chamber clean and chamber

Seasoning are performed is 4 new approach fhat differs from
. m
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i s obtained from an exi sting, stable proCess. A CD bias shift would

indicgte that the process has changed which results in a change in uﬁéquR 200!

) i he invention that
g i erformance. 3) The particular process of tl _ |
LéggsLSL?;iPed above and that has been indicated as being appllcab:e ﬁo
poly etching can be explained as follows: - the mpjority of tgecgo aﬂfch s
that is generated during polynmer etching contains SiBr4 and Si OBr

' C.chuck
ited eseat expepeddsuetiads off chiRbehapbesn buin I @ higLESC, chy
g?ﬁgzltfﬁe surface of t he chuck is covered by the wafer Jﬁat i'S pres%ﬁ?

[ [ t. of .the invention
i nsi de t he ast Ghechanher stabec SBARANI(RECSt BR FALL | S LA LrQ
:gshg:nt to condition the chanber by using HBr,lhé?Eg and 't né Eﬁhacon

B drl Ut g gas The tanr pory e PR BEe Eht. OPMIT Shrefurnratedthl -

a diluting gas. The two pol yners a ad genstared oh . .
i ncomdBErt Guf ithd Ve K& Rsst BE &R SR M oS o0 .

Pﬁggozgi;Pgmguriﬁg ?he é%rodﬁitioﬁsrun. T%@Rgélrs IV%%?FonéPﬁeE?slg $n this

' i b i ditions that are
coplledelygebhf@aetwd: that is the etch con
ggggf{encegpby thggfirg% wafer are no |longer different fromthe etch

L : i fer etching in the sane
condi tions-t bat pas€edt 1Y %%oQi‘irz!eﬂgE§Hb§t?&Uken&urV\1%g the cleangng process
etch chanmber. 24 12 APR 2004 : :

- — to season the exposed surfaces in the process chamber by
coating a fresh layer of SiBr and SiOBr over these surfaces
(J} thereby adhering any loose particles to these surfaces and
furthermore removing and remaining fluorine
- to be able to etch any subsequent semiconductor wafers using

the same (initial) processing chamber and thereby eliminating

the impact of the “first wafer” effect.

2) The invention teaches the use of SFs/Cl> cleaning chemistry
whereas present processes use SE%/Clz/Ozchemistry. The presence
of the 02 residual increases the poly etch rate and causes CD
bias shift. CD is the critical dimension difference before and
after the etching. The measurements are taken at designated
features. This parameter helps to identify the stability of the
process, the formula is as follows: CD Bias = FiCD - DiCD where
FiCD is the final inspection critical dimension and DiCD is the
developed inspect critical dimension. CD bias shift is a

deviation in the CD bias when compared to the normal value that
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The- chenmi cal reaction for the process that is created in this way can_be
presented as follows: Si + 4HBr -, SiBr4 + 2H2 (gas) 02 + 2SiBr - 2Si & APR 2004

4) Current processes use gas only to clean and to condition the etch’
chanbér wiithout the use of a wafer. The present processes can therefore
only be applied to process chanbers that use clanping surfaces to hold the
wafer to the lower electrode, these clanping surfaces are presently no

| onger in useobtBenESCe u this time used in all advanced etching
chambers as  the | ower EH % ot lqﬁs}“%xﬁ&é?ﬁ@ PRECEST dhutk Himsplsase t he

useful |ifeti ch ck WI || be sharply reduced. By exposing the ESC
chuck during {iﬁeﬂﬁ %E%% © A Y &recesat Pag changes svmiart irelseg tw kL Re

created on.thg guilf]age of . the chuck. These particles result in: - poor
heat transfer &cross [HE Vi REFEOEBanke-f1 ow of helium underneath the
waf er that u distributed. This effect will denonstrate

not__uni.f o
itself as p?mt 0- P3§|t§FuEJ8FnPﬁ©CQS% het vidfeeri mwiehlc ibat ther propeasdyy, seated on

t he surfacgegdi h(% ESC chuck. Although the invention has been descrl bed
and il ust PP rer@denbatt bagpeees i mdldatstd aty %‘élﬁHbQB%}{:f
0S

t her eof , |tt: slnot intended that the invention be limted
© pPoly etching can be explained as follows:

~ the majority of the polymer that is generated during polymer
etching contains SiBr, and Si0Br which is deposited on the
exposed surfaces of the chamber but not on the ESC éhuck since
the surface of the chuck is covered by the wafer that is present

inside the etch chamber

~ the i i
Seasoning step that is part of the invention is meant to

conditi i
ition the chamber by using HBr, He/0, and the silicon wafer

‘is ‘ .
S @ diluting gas. The two polymers that

production run. The “fj ’ i
first wafer” effect is in this manner

co o i
mpletely eliminated, that is the etch conditions that are

etching in the same etch chamber.
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| i i i i inthe art will
y 2004 illustrative enbodi ments. Those skilled in the _
rltzacégnRi ggot hat variations and nodifications can be nade wthout depaf%2 ABR 200"[

iri i i i fore intended to include
fromthe spirit of the |nvent|on._lt_|s there. i _ _
within thepinvention al | such variations and nodifications Mhl?h ;glhz PR
within the scope of the appended clainms and equivalents thereo L
2004 Cainms Wiat is clainmed is: 1. A nethod for single wafer in-situ

[ ocith ey of Ehd ' l.aspa etch cganber by
and sEbs 1 pelay®ebndepestfd oS ddh 2 ik g!a &1 s
glgggl?%uous i n-stream processi ng sequence, conprising tRe §t2pEYotn

haxaemn: i gl ' duct or wafer;
Co Bhpb asap @i e 8hielr Q¥i 8L 10,,& dummy seni Cf)n _ _
EL?;??hggsaig duﬂ%y wafer into sgid pl asma etch chanber; cleaning said

) i i nj td iti id cleaning inside
hagder et! ish nitigl ggonditions for sai _
EL?Z”§|2§ﬁQ gtgﬁb cﬁgﬁgir, b;gf%en;¥gi§9ngppressure inside said plasnma etch

chanmber while ahnulbgmgguslysfggfying pleaning gasses‘into said plasma
etch chanber, by then applying first tinme rf

4) Current processes use gas only to clean and to condition the
etch chamber without the use of a wafer. The present processes
can therefore only be applied to process chambers that use
clamping surfaces to hold the wafer to the lower electrode,

(:} these clamping surfaces are presently no longer in use. The ESC
chuck is at this time used in all advanced etching chambers as
the lower electrode. By exposing the ESC chuck to plasma the
useful lifetime of the chuck will be sharply reduced. By
exposing the ESC chuck during the plasma cleaning and coating
process particles will be created on the surface of the. chuck.
These particles result in:
~ poor heat transfer across the wafer due to the flow of helium
underneath the wafer that is nOt.uniformly distributed. This
effect will demonstrate itself as photo-resist burning
- the wafer will not be properly seated on the surface of the

ESC chuck.

Although the invention has been described and illustrated
with reference to specific illustrative embodiments thereof, it

is not intended that the invention be limited to those
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power to said plasma etch chanber, by then renmoving said first tinme rf

power applied to said plasma etch chanber, by then applying second tine rf
power ‘to said plasma etch chanber and by then renoving said second, PR 2004
power © applied to said plasma etch chanber while sinultaneously stopping
the flLow of cleaning gasses into said plasma etch chanber while _

simul taneously introducing He into said plasma etch chanber; seasoning

sai d pl asnpl et sbr shrd Qimip isNgm& Al fer_fromsaid. plasnma etch
chamber upon conpl eti on ofﬂgg%@qgfcﬁﬁg%gcgggﬂmﬁﬁﬁf.t?ﬁeaﬁﬁtﬂbalof claim1
wherein sapécs@hilddhdinivihial+Gendi Li iég.saLd cl eaning inside said

ns
plasma etch chamber i's applying thé fof?ouw iy Pro8ceSarnhe Badai vigmut o

said plas 1 cby qﬂg wchanber pressure equals about O niforr, no rf
power appr?%% %%ug?ectﬁgég% %Plrégi8§pT%%dH“@W@H°8haﬁﬁe$§ bhe ¢ Bete ode gap
setting at. .1 .mm He.clanp setting at about 8 mMm a tine for
conpl etion 0 e|d58ts°t éﬁ‘%@gﬁgwéEBh’P e sieteids on3alTheupiet hadi of i ol siandl
wherein sarh&?irﬂicsitnl prgssgrg i nside said plasma etch chanmber while

- si nul t aneousty éntering“"CrEAnfF Ayl gaklseisn itheo ssapd pFasha appeidehanhams s

raising pregsuein3bde,sgld, pLasm eten

@
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chanber to about 15 mlorr, applying no rf power to electrodes of said

pl asma etch chanber, maintaining a gap setting at about 8.1 nm entering
Cl2 into said plasna etch chanber with a flow rate of about 50 sccm3 S APR 2004
addition to entering SF6 into said plasma etch chanber with a flow rate

of about 75 sccm maintaining a He clanp setting at about 8 mm allow ng
conditions inside said plasma etch table to stabilize with a tinme for
conpl eti on of about 30 seconds. 4. The nethod of claim1 wherein said
applying first time rf power to saighpl@sma etch chanber is setting
pressure inside said plasma etch chanmbér to about 15 nforr, applying about
700 rf TCPpowers d2dmeet A6des of said plasma etch chanber, mmintaining a
gap setting at about 8.1 mm entering Cl2 into said plasma etch chanber
with a flow rate of about 50 seemin addition to entering SF6 into said

pl asma et ch chdnber Animelthadf Fow &ianelefwabouti/sideemle28irgARRI1004

mai ntai ning a He cla setting.at about.8 mm._ allow.ng.for |.S..processi ng
Step to besiene OF spTkbsh athet bt & et srolbErh ¢
wher ei n sahy & emaitiimgiosal dn-Etksamt pneceds poyereappldecd coapsabsdngl asma et ch
chanber is . setting pressure inside said plasma etch chanber to about 15
mrorr, appiif iS5 P&’power to el ectrodes of said plasma

providing a plasma etch chamber;
providing a dummy semiconductor wafer;

entering said dummy wafer into said plasma etch

‘chamber;

cleaning said plasma etch chamber by setting initial
conditions for said cleaning inside said plasma etch
chamber, by then raising pressure inside said plasma etch
chamber while simultaneously entering cleaning gasses into
said plasma etch chamber, by then applying first time rf
power to said plasma etch chamber, by then removing said
first time rf power applied to said plasma etch chamber, by
then applying second time rf power to said plasma etch
chamber and by then removing said second time rf power
applied to said plasma etch chamber while simultaneously
stopping the flow of cleaning gasses into said plasma etch
chamber while simultaneously introducing He into said

plasma etch chamber;
seasoning said plasma etch chamber;

unloading said dummy wafer from said plasma etch

chamber upon completion of said etch process.
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etch chanber, maintaining a gap setting at about 8.1 mm entering Cl2 into
said plasma etch chanber with a flow rate of about 50 sccmin additipn to .
entering SF6 into said plasma etch chamber with a flow rate of aboytd##PR 2004
seem maintaining a He clanp setting at about 8 mm allowing conditions
inside said plasma etch table to stabilize with a tine for conpletion of

about 30 seconds. 6. The nethod of claim 1l wherein said applying second

time rf power to said plasma etch chanber is setting a pressure inside

said plasma etch chanber to about 15 niforr, applying about 700 rf TCP

power to electrodes of said plasma etch chanber, nmintaining a gap setting

at about 8.1 nn enthke iBRf dfncdadai 4 phasabnetaid cIRbEld with a flow

rate of ab SESMA4 Y idd . k . i . 53l asma etch
chanmber wi 1?#&%?% ow ra]‘fﬂej'L 0 aftggﬁgatl%%g%gfrﬁhﬂgrmlﬁtgg?%ir%églcg%sgfiaarrp setting
at about 8ehwmip clagthlosw rige fagplyhing phecésdilngisgeprocedming ef fect for about

1.20 SecondEOngit:iThr?s ?t hsoadicpl(}lc ls%ame%cyqﬁﬁgﬁﬂes?‘l ghe\).r,{}e%bn%)r\‘“pnx%ssﬁ?.‘ftr% second

time rf power applied 10 sald pl'asma €t ch chanber i T'e *'simul taneously

st oppi ng féequabé ab@ani NgmWaAISERNd BfOposardapbhsed B ol edtardurrs i | e

o1 mul taneousl y LILOIUSINY el 0 9aLd RLASTE eleh hamher, J 5,080t no
8.1 mm, a He clamp setting at about 8 mm, a time for

completion of this step being about 10 seconds.

3. The method of claim 1 wherein said raising
pressuré inside said plasma etch chamber while
simultaneously entering cleaning gasses into said plasma
etch chamber is raising pressure inside said plasma etch
chamber to about 15 mTorr, applying no rf power to
electrodes of said plasma etch chamber, maintaining a gap
setting at about 8.1 mm, entering Cl, into said plasma etch
chamber with a flow rate of about 50 sccm in addition to
entering SF¢ into said plasma etch chamber with a flow rate
of about 75 sccm, maintaining a He clamp setting at about 8
mm, allowing conditions inside said plasma etch table to

stabilize with a time for completion of about 30 seconds.

4. The method of claim 1 wherein said applying first
time rf power to said plasma etch chamber is setting
pressure inside sgaid plasma etch chamber to about 15 mTorr,
applying about 700 rf TCP power to electrodes of said
plasma etch chamber, maintaining a gap setting at about 8.1
mm, entering Cl, into said plasma etch chamber with a flow
rate of about 50 sccm in addition to entering SF¢ into said

plasma etch chamber with a flow rate of about 75 sccm,
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i nside said plasma etch chanber to about 20 niforr, applying no rf power to

el ectrodes of said plasnma etch chanber, maintaining a gap setting at about
8.1 nm entering He into said plasma etch chanber with a flow rate of}2 APR 204
about 200 sccm maintaining a He clanp setting at about 8 nm all ow ng

for this processing step to be in effect for about 30 seconds. 8. The

nmet hod of claim 1 wherein said seasoning said plasnma etch chanber

conprises the steps of: raising pressure inside said plasm etch chanber

while sin{deously £HeLH1RGp sE8E 1 hMBE SAAS@NI N1GgasIaBwinko fogai d
pl asma etch chanber; applying third tine rf power to said plasma etch

chanber ; r@mlnﬁ?%%}%lsrtﬁpt FRePef ipoRkFeappioe PtV tsdiéd SErasRE - et ch
chanber while sinultaneously cutting off flow of said first tinme seasoning
gasses into said plasnma etch chanber; entering second tinme seasoning
gasses into sai%l pl &wameghod cofianbain apphgienn fsaid ramovdngf spoder to

sai d pl asng etcrkh cha% o’wer hngds bdsgf)&ré’%%r%a{metrcfh t%?l\g?‘?;e%p%l ed to

said pl asne SI mul taneousl
setting pressure 1n51de said plasma etch chamber to about

15 mTorr, applying no rf power to electrodes of said plasma
etch chamber, maintaining a gap setting at about 8.1 mm,
entering Cl, into said plasma etch chamber with a flow rate
of about 50 sccm in addition to entering SFs into said

- plasma etch chamber with a flow rate of about 75 sccm,
maintaiﬁing a He clamp setting at about 8 mm, allowing
conditions inside said plasma etch table to stabilize with

a time for completion of about 30 seconds.

6. The method of claim 1 wherein said applying
second time rf power to said plasma etch chamber is setting
a pressure inside said plasma etch chamber to about 15
mTory, applying about 700 rf TCP power to electrodes of
said plasma etch chamber, maintaining a gap setting at
about 8.1 mm, entering Cl, into said plasma etch chamber
with a flow rate of about 50 sccm in addition to entering
SF¢ into said plasma etch chamber with a flow rate of about
75 sccem, maintaining a He clamp setting at about 8 mm,
allowing for this processing step to be in effect for about

120 seconds.

7. The method of claim 1 wherein said removing said
second time rf power applied to said plasma etch chamber
while simultaneously stopping flow of cleaning gasses into
said plasma etch chamber while simultaneously introducing

He into said plasma etch chamber is setting a pressure
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30 12 APR 2004 of said second tine seasoning gasses into said plasma etch
chanber; establishing final processing conditions of said seasoning Cyﬂf'APR
9. The method of claim8 wherein said raising the pressure inside said 4
pl asma etch chanber while sinultaneously entering first time seasoning

gasses into said plasma etch chanber is setting pressure inside said

pl asma etch chanber to about 80 mTorr, applying no rf power to electrodes

of said plasna etch chanber, maintaining a gap setting at about 8.1 mm

entering HedHdad rﬂﬂcﬁail%sﬂlaa%%h @hﬁiﬂbéf*at@eébdﬁﬁ e @ ofd W I & %l?&n@bOUt 10
sccmin addition to entering HBr into said E asma etch chanber with a flow

rate of abRRItrBOIPWMHO wdiestarArAgol FRi¢| et HYy dArRMbsFout 8 nm
|1 gl t h t
al | owi ng %Eé%%go 9% @kqlﬂéaaeﬂ%sagg LA Clagl &%e m}g{g& atine

for conpletion o secon e met rein said
appl yi ng t$aidl ptdsma reftqbrow@anbsrsmdhpaaélw ertatihe c;ifarﬁimutu €0fai nt ai ni ng

pressure i e I 28 h chanb t_abaout_.80 mlorr, applying about
250 watts %ﬁj éaqé%eaﬁn%% ab?)%t ;BﬁpB%gt m%oot AR ;Ee(r:nt {Yodes of said
pl asma etc&&xﬂwmﬁgﬂﬁor this processing step to be in effect for about

30 seconds.

8. The method of claim 1 wherein said seasoning said

plasma etch chamber comprises the steps of:

raising pressure inside said plasma etch chamber while
simultaneously entering first time seasoning gasses into

said plasma etch chamber;

applying third time rf power to said plasma etch
chambér}

removing said third time rf power applied to said
plasma etch chamber while simultaneously cutting off flow
of said first time seasoning gasses into said plasma etch

chamber;

entering second time seasoning gasses into said plasma

etch chamber;

applying fourth time rf power to said plasma etch
chamber;

removing said fourth time rf power applied to said

plasma etch chamber while simultaneously cutting off flow
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mai ntaining a gap setting at about 8.1 mm entering He/02 into said plasna
etch chanber with a flowrate of about 10 sccmin addition to entering HBr
into said plasma etch chanber with a flowrate of about 300 sccm |42 APR 2004
maintaining a He clanp setting at about 8 mm allowing for this )
processing step to be in effect for about 180 seconds. 31 12 APR 2004 11.

The nmethod of claim8 wherein said renoving said third tinme rf power

applied to said plasma etch chanber while sinultaneously cutting off flow

of said fisstsdidBse®fRE YRy s@a8s8InGNGQs S8k di il AR Bt seharhen | s

mai nt ai ni ng pressure inside said plasma etch chanber at about 80 niorr,
appl yi ng n8h@™Pgoier to el ectrodes of said plasma etch chanber,

mai ntai ning a gap setting at about 8.1 nmm entering no seasoni ng gasses
into said plasma etch chanber, entering He into said plasna etch chanber
with a flow rastaflisivmg Z00adcprpcaadhnai ¢ondi tioke cifamgidetting at 8

about mMm a i f this processing step to be in effect for about 30
seconds. 1 éé%%ﬁfgﬁnéﬁ? of claim8 wherein said entering second tine

seasoni ng gasses into said plasma etch chanber is naintaining pressure
;PZLSEOZZLdOP|S rg %pH%Q%E%?%faklaggogtwggrgygwgdi&ﬂ¥gfgf% %%erf pover to
pressure inside said plasma etch chamber while

simultaﬁeously entering first time seasoning gasses into

said plasma etch chamber is setting pressure inside said
plasma etch chamber to about 80 mTorr, applying no rf power

to electrodes of said plasma etch chamber, maintaining a

gap setting at about 8.1 mm, entering He/O, into said plasma
etch chamber with a flow rate of about 10 sccm in addition

to entering HBr into said plasma etch chamber with a flow

rate of about 300 scem, maintaining a He clamp setting at

about 8 mm, allowing conditions inside said plasma etch

table to stabilize with a time for completion of about 30

seconds .

10. The method of claim 8 wherein said applying third

time rf power to said plasma etch chamber is maintaining
pressure inside said plasma etch chamber at about 80 mTorr,
applying about 250 watts TCP rf power and about 200 BP rf
power to electrodes of said plasma etch chamber,
maintaining a gap setting at about 8.1 mm, entering He/O;
into said plasma etch chamber with a flow rate of about 10
sccm in addition to entering HBr into said plasma etch
chamber with a flow rate of about 300 sccm, maintaining a
He clamp setting at about 8 mm, allowing for this

processing step to be in effect for about 180 seconds.
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pl asma etch chamber, maintaining a gap setting at about 8.1 mm entering

He/ 02 into said plasma etch chanber with a flow rate of about 10 ScoNpisPR 2004
addition to entering HBr into said plasnma etch chanber with a flow fate of
about 300 sccm rmaintaining a He clanp setting at about 8 mm allow ng
conditions inside said plasnma etch table to stabilize with a time for

conpl etion of about 30 seconds. 13. The nethod of claim8 wherein said
applying fourth tinme rf power to said plasna etch chanber is nmaintaining
pressure insidesai drH asiEhodt off ehamhes @herehoudailD mehervingapplivi ng about
250 watts TCP rf power_ and about 200 BP rf power to el ec af%es of said

pl asma et chhixhdrig rihdaovexi APryigdghp §%’t"§|91]ga€é‘fa entering
He/ 02 i nto,pai d ﬁﬁﬁ%r@cﬁx@l‘}h@ﬁ?%nw bhrar f bW 8%l &iafstakaule 10 sccmin
addition to entering HBr into said | asma etch chanber with a flow rate of

about 300 sexsgninmigasses Agte Feid| aﬂwps%tﬁ% chamssutis8 nm al | owi ng for
this procegs m%&@aﬁ{%%atpgce%%dﬂé eh5eak ng,d‘?#?#mé'% Goerl4r The method

of claim8 erern renovi ng Sail d tlne power applied to said
pl asma et cdbohandemToti,| epplyihganeous| yoeer timgelofdtfddsw @ff saiid second

e TR TS e N R
mm, enterlng no seasoning gasses into said plasma etch
chamber, entering He into said plasma etch chamber with a
flow rate of about 200 sccm, maintaining a He clamp setting
at 8 about mm, allowing for this processing step to be in

effect for about 30 seconds.

12. The method of claim 8 wherein said entering
second time seasoning gasses into said plasma etch chamber
is maintaining pressure inside said plasma etch chamber at
about 80 mTorr, applying no rf power to electrodes of said
plasma etch chamber, maintaining a gap setting at about 8.1
mm, entering He/0, into said plasma etch chamber with a flow
rate of about 10 scem in addition to entering HBr into said
plasma etch chamber with a flow rate of about 300 sccm,
maintaining a He clamp setting at about 8 mm, allowing
conditions inside said plasma etch table to stabilize with

a time for completion of about 30 seconds.

13. The method of claim 8 wherein said applying
fourth time rf power to said plasma etch chamber is
maintaining pressure inside said plasma etch chamber at
about 80 mTorr, applying about 250 watts TCP rf power and
about 200 BP rf power to electrodes of said plasma etch
chamber, maintaining a gap setting at about 8.1 mm,

entering He/O, into said plasma etch chamber with a flow
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about 80 mrlorr, applying no rf power to electrodes of said plasma etch
chanber, maintaining a gap setting at about 8.1 mm entering no seasoning
gasses into said plasma etch chanber, entering He into said plasnma efjcAPR 2ov4
chamber with a flow rate of about 200 seem nmaintaining a He clanp setting

at about 8 mm allowing for this processing step to be in effect for about

30 seconds. 15. The nethod of claim8 wherein said establishing final
processi ng conditions of said seasoning cycle is reducing pressure inside

sai d pl asngy&d b clilien rtscahodh a8dT06H , t AR e FichdN @By ip@Wekatia
el ectrodes of said plasma etch chanber, maintaining a gap setting at about

8.1 mm eptFMhEIRD AesBRrnyifhs3edlrit 525 of AREHa R ERanber
entering mﬁagﬁair}gﬂ%% %eolcq%mﬁ gbebifahagbelpodi it Nidld Aringe fek-anp
setting at about ~whereby duration of this step is determ ned by an
interval thatsimroemsingd stepl sadbeainesf fegl efoy rakpwaild Oplseserdst ch
chanber for etching of said wafer. 16. The nmethod of claim1 wherein said
repeating a sequence of processing steps conprises at |east one 33 12 APR
2004 sequence af4 i hertst epsholl pifovildings awldemein senid oresheotiong swafler
entering sai i i
g gb&EtLlt'mgMgfabJWQEOa%%EQegl 8”?3? gghasma etch chamber

while simultaneously cutting off flow of said second time

seasoning gasses into said plasma etch chamber is

maintaining pressure inside said plasma etch chamber at

about 80 mTorr, applying no rf power to electrodes of said

plasma etch chamber, maintaining a gap setting at about 8.1

mm, entering no seasoning gasses into said plasma etch

chamber, entering He into said plasma etch chamber with a

flow rate of about 200 sccm, maintaining a He clamp setting

at about 8 mm, allowing for this processing step to be in

effect for about 30 seconds.

15. The method of claim 8 wherein said establishing
final processing conditions of said seasoning cycle is
reducing pressure inside said plasma etch chamber at about
0 mTorr, applying no rf power to electrodes of said plasma
etch chamber, maintaining a gap setting at about 8.1 mm,
entering no seasoning gasses into said plasma etch chamber,
entering no He into said plasma etch chamber, maintaining a
He clamp setting at about 8 mm, whereby duration of this
step ig determined by an interval that is required to load
a next wafer into said plasma etch chamber for etching of

gaid wafer.

16. The method of claim 1 wherein said repeating a

sequence of processing steps comprises at least one
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chanber, cleaning said plasma etch chanber, seasoning said plasma etch
chanber, unl oading said dummy wafer fromsaid plasm etch chanber foll owed

by the etching of at |east one production wafer using said plasna etch
chanber. 34 1.2 APR 2004

sequence of the steps of providing a dummy semiconductor
wafer, entering said dummy wafer into said plasma etch
chamber, cleaning said plasma etch chamber, seasoning said
plasma etch chamber, unloading said dummy wafer from said
plasma etch chamber followed by the etching of at least one

production wafer using said plasma etch chamber.
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