;€3ehN7e223D4L(5666TN7I UD0 4 D E C 2002 METHOD FOR THE REMOVAL OF ADSORBED
MOLECULES FROM A CHAMBER The present invention relates to a method fof4tfé 2002
renmoval of first 5 nolecules that are adsorbed upon the surfaces of a

chanber and/or of at |east one object |located in the chanber, in particular
to the renoval of polar nolecules froma processing or transfer chanber of

a rapid heating unit. 10 Wth many nethods carried out within a processing
chanber, such as, for exanple, D processes or thermal treatnents of
obj ects, especially,d LGpnsiL Al e '
moi sture can, for eF =i HE Ve '
becone adsorbed on the chanber walls, the 2: Zcéﬁ such as, for exanple, 15
sem conduct or substrates) or other el enent E chanber. Exanpl es of
processes that are adversely affected by the presence of water are the
production of ultra shallow pn-junctions (ultra shallow junctions),

met al i zi ng or coatliheg presents seentiandretateg QvDa pretiess der the aemtovalowf fikslt er
adversely affects so-called COP's or crystal originated particles) as 20

wel | a5 the formameliacolesakipar: ddsebed upapethedd(ffatet TG chaRPECHEAd/HPBESY -
0 4 DE C 2002 The water nol ecul es adsorbed on the chanber walls or on the

substrates lead t ir 1.cal: reactd t f

reatmont resul t. R oo RRHa FReranDe) i ditar R AE IS hE A
substrates, water nf atiyeix a&ts wi thin the rﬁactgon chanber ugﬁp éh%'
substrates that 5PQIE TQ45MeS KaMe PEICESSEIY PhEaNSiRE chamBss oL@ (@Rl BBAINGFor
exanple, water in the order of magnitude of less than 1 ppmto severa
100ppm i n an oxygéWitf r ee at nosphere has an etching effect) as a function of
the process tenperature, upon silicon or GaAs wafers during a therm
treatment. An originally snmoothly polished surface of the wafer is thereby
10 atomcally roughened. It is possible for zones of a diffused haze to
form upon the waf &vith Fhanicstiesdpearvied eshit avitHine ;srobssging ehambieaceudtaas, er
destroyed or at |east adversely affected thereby. Furthernore, the nmaterial

of the sem conducie®amié eC\VIDprodEdged B NheHABPHeaURYNts Vil @bj@étsd%@?é&ibﬁ’;dirﬁt
sone other location within the processi ng chanber, thereby 15 contam nating

the chanber. The @ﬁé‘sée%%cw%?cﬁfr wdgwt A %&%&éue&&h&m%ﬂgﬁn@rwﬁr ity

the hum dity of the atnospheric air. every opening of the proces'sing
chanber) for exa t v, ng, . cti : ] ect s
to be treated Zoﬁkg@ﬁ%’n%f%@nﬁ%ﬁ f/\i/o]@er wrbglgi%'enm&'gb{%g%grggcgés?ér]%me

420 The wat or - pr GSSAIDSh o dE; Mardberg R e, BaRCncRust] @ B BEmPe.

treat$g or the . )
semiconductor substrates, or other elements in the chamber. Examples of

processes that are adversely affected by the presence of water are the
production of ultra shallow lpn-junctions (ultra shallow junctions),
metalizing or coating processes, and many CVD processes. In addition,
water adversely affects so-called COP’s or crystal originated particles, as
20 well as the formation of oxygen-free surface layers (magic denuded

zones).
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2 .04 DEC2002 inner chanber walls. This problemoccurs particul a4 gEC 2002
intensely after a previously effected wet echem cal treatnent of the object.
in such cases, water is adsorbed in substantialy greater quantities by the
substrate surface. However, also special coatings of a wafer with various
materials, as 5 frequently occurs in the sem conductor industry, can

i ncrease the adsorption effect relative to water. Silicon dioxide, which is
frequently used as a coating material, is extrenmely hydrophilic and has a

| arge adsorption effect relative to water. |In particular during CVD
processes, the prB&%@@tﬁrgm@lﬂSM‘ﬁﬁra@%ﬁbﬁécﬂﬁ‘n@eﬁ}ﬂ”mrn‘&@@ﬁjob?nﬁgﬁ@ébﬁ!’ﬁes
deposits. 10 In these cases, a large quantity of water can be absorbed,
since as a conseduedcte ahdesi,mdwherticalsreactomns phatt adleselyn affeet ahtaedterent an
i ncreased surface results for the adsorption. To renove water from a

processi ng chanbegsuitt Pmengvduring thémﬁ@mﬁél@relaﬁnéﬁta@ft%mi%h&%? ﬁl%ﬂr:at&?z
up to

over a long period of tinme. In this connection, rinsing tines o

hours are not at \ﬁé&{%?h%gamp dots \S?/ftﬁﬁmlrtgbﬁeég%i?&wérhﬁe?"@béﬁ .tt‘?é)gﬁn@éflf)arté‘é frfak n

t he processing cha 0 an’ accepta ev as 1s describe

exanpl.e, by Andrew,_ | nman, jder. G llespie & Brogkshire dn "lncreasin
cqui plent upt 1 me AT BUR RIS PEUAGH dis FaVRs aRBind BITRE: Fefipianaas Gater
Technol ogy, August 1998. Wth systens where the substrate is introduced
into the chanber initheaotdeinst sagmivtarmfsiess dbasalppra tooaenverat KO8ppmeimsan i t
is not necessary to rinse the entire chanber, 3 . 04 DE C 2002 but

rather nerely theogehliese tatasbaere Hasban ietchidy céffédie asafzefundionootittiesl
prior to the |l oading. Although the rinsing time is thereby reduced to 4

hours, it is stildrogsss aBRIperb@g, updnasiliesh! br @BaAdl whfdrdeddriRpta e
sem conduct or wafers becones uneconom cal. 5 Proceeding fromthi s known

thod, it is th i ERdq | ' '
Tethod for the rassty eYf PSRl puicsfup WRene SIMBSE sPine SR GEDY (o

ent” renova such as,
oxamite. oxygen rpotberothefied” 16 BRIRE. B Bk 3 aufifief3nzbrtdom
present inventi OnuriJoSn r'(l('?le a\klger.i nSBﬁéttuiré:smp%vided on the substrate surface can be
destroyed or at least adversely affected thereby. Furthermore, the
material of the semiconductor wafer that has been etched away could be

deposited at some other location within the processing chamber, thereby

15 contaminating the chamber.

The cause for water within a processing chamber is primarily the humidity
of the atmospheric air. With every opening of the processing chamber, for
example for the removal and introduction of the object that is to be treate’d
20 or during maintenance work, air enters the processing chamber. In clean
rooms, the relative humidity is generally between 38% and 42%. The

water present in the air is deposited upon the object to be treated or the



to the renmoval of water nol ecules froma processing and/or transfer dhabbEg)]
of a rapid heating unit. Pursuant to the present invention, the object is
reali zed by introducing 15 second polar nol ecules into the chanber that
exert a desorptive effect upon the fiat nolecules. The introduction of the
second pol ar nol ecul es accel erates the desorption of the undesired first
nol ecul es. After detaching the first nolecules, the second pol ar nol ecul es
preferably assunme the |ocation of the first nol ecules, thus preventing a
renewed 20 adsorption. As a conseguence, re rapidly, prescribed threshold
val Ues can be acHIGFENAaRe WS onLBRtTabIE ol oafialariiiltertals et ehi n
the chanber, as a result of which the throughput rates of the unit, and
hence 4 0 4 0 PreyiQuey effestat v gpemical treatinest @4dlael objrct: He sushecasere,

| ower val ues of the concentration of the first nol ecul es can be achieved
wi thin the chanmbeaterwhadsorbed s suibstantialp geshtpr qoamniticsansthbSubsistel durfidce.
nol ecul es are preferably water and/or oxygen nol ecul es that can have an

etching effect 5Hm@verhalseEpeentudaihgéedren. waler iRV vABotIaRstefBlseca es,
damage to the wafers or the structures provided thereon can therefore be

D VB e, PU Ul PPEAUST55 6 SERIELRRUGE Rl S Pkt o

rinsing gas, 10 especially_an inert gas or N2_ is copveyed through the
chanber in order a@é"%‘l"ﬂaéﬂ?‘:tt ealativen él\?é@?-be%!"‘?‘?’? 10 ?e@bﬂ“&b '%t?f@qH?”t%e
chanber. In this connection, according to one enbodi nent of the invention
initially rinsingsgdsanral coatisgqmetrriaj, is wxkrearady diydropliincarghdasnd large
second pol ar nolecules ire preferably conveyed through the chanber’' in

order to 15 initiadkbiptidaheffect ralqiivel tonvary N pairtiguiaCliin@fO\eD prbeesses,
prelimnary rinsing are the second pol ar nol ecul es conveyed through the

chanber in order t{dpride@8ingecHatmbéretartiss@ihé icBRtahinkRRI by pailvefBhLepdits. AS
a result of this twostage Sstep, the quantity of the second polar nol ecul es

utiljged can be ﬁﬁgﬁ&%{'-cggés,oéﬁg@éaﬁgkgt@ of Waté*eam' e a%%r%’edacha%s%m a

relatrve humdity out roomtenperature by nmeans o

m xture ratio of 9; en .t rinsi gas..an e..Rpol ar, NH3 h een
shown to be advaﬁ?gé%(ﬁgésn\.l&S of 3%4 W%@EO@C&J%@HF% J aw’gaqugﬁﬁ)f?i Ve
enbodi nment, first_the r& nsi ng, qas ar?d .

\ increased surfa sults for the adsorption.

To remove water from a processing chamber, it is known to rinse the
15 chamber with an inert gas over a long period of time. In this connection,
rinsing times of up to 12 hours are not at all uncommon in order lo reduce
the water content within the processing chamber to an acceptable level,
as is described, for example, by Andrew, Inman, Haider, Gillespie &
Brookshire in “Increasing equipment uptime through in situ moistur~e
20 monitoring”, Solid State Technology, August 1998. With systems where
the substrate is introduced into the chamber via a transfer mechanism, so-

called load-lock-systems, it is not necessary to rinse the entire chamber,



subsequently the second pol ar nol ecul es are conveyed through the Cha”bQYADEEZMH
order to again achieve a two-stage process:-Due to the fact 5 that in the
second stage only polar nol ecul es are conveyed t hrough the chanber, the
desorptive effect is significantly increased. After the second step, a

rinsing gas can agai n be advantageously conveyed through the chanber. To
pronoto the desorption of the first nolecules the tenperature within the
chanber is preferably controlled. In this connection, the walls of the

chanmber and/ or a”bepjrﬁ%rfrﬂgg}/g@et ESafiéd Rfer et go%%) g{e%hi@%ﬁﬁel\ﬁafe@ is

sem conductor wafer, are pre 'y heated. For sorption effect,
the object is preferably . .heated o te : J 15
a00C. The desor pt §0§|§?%Aaﬁrlga aﬁleagjggﬁ‘ﬁ'yﬂglﬁélgdlﬁ{ehee_eﬁﬁ%ﬁgé'%%&ﬁ%éé%g@ﬁgd
Thto the chanber - 28 IRSuLdE S8 Shenareiats e eraodl Rt e BeRRAmA on)
t he second pol ar nol ecul es conprise nitrogen and hydrogen) and formin
particul ar NH3 s semiconsiuctar wafers het@nes B8eCenPraiahl t er nat i ve enbodi ment
of the invention, the second pol ar nol ecul es conprise fluorine and/or

chl ori Be. Wen sel ecting the exchange adsorbent, one nmust pay attention
that the second pol ar nol ecul es support the desired rapid heating process

and are in no mypﬁoéﬁeﬂ‘g{z@twﬁ-thT@%o\errm@meaplneis aﬁeﬂem@sbhelébj@a %:fth@lg

effect of water is avoided Iif one selects NH3 as the second polar nol ecul e

and thus a frequentl I ptrl i r i f e

obj ect to be procBteyt ruepfiudhpraiBte Mefbatal i 13bRad shplet 8ok
second pol ar nol ecu] es can pe NI-13, 03, N02, NO PI-13, SiHAC 2 or weakly
pol ar 10 nol ecul eﬁogﬂdﬁo%u sasycéra%if?qﬂ,ewlgbyth W??-Cﬂﬁ“'\/\?'ﬁﬂ i r
chem cal conpatibility) mxtures of these gases could also be utilized. The
pressure in the chalemalecav.arsushedss!for coxamplel eexgenanneleerieseSsmeaor
an underpressure. A sequential desorption in nultiple rinsing stages can

al so b@ advant ageobhambeheilr blyisiaoneeactiontthg eprasétdneentigroisaielated de padisutar 15
nol ecul e m xtures are utilized. The present disclosure is particularly
suitabl e for the tertheatenudvaladfewaderdmolecules from a processing and/or transfer

chamber of a rapid heating unit.

Pursuant to the present invention, the object is realized by introducing
15 second polar molecules into the chamber that exert a desorptive effect
upon the first molecules. The introduction of the second polar molecules
accelerates the desorption of the undesired first molecules. After
detaching the first molecules, the second polar molecules preferably
assume the location of the first molecules, thus preventing a renewed
20 adsorption. As a consequence, more rapidly prescribed threshold values
can be achieved for the concentration of the first molecules within the

chamber, as a resuit of which the throughput rates of the unit, and hence



oxygen nol ecul es fromthe processing and/or transfer chanber of a rapiﬂd
heating unit for the thermal treatnent of sem conductor wafers. 20 7 [OD&C 2002
D E C 2002 The invention will be explained in greater detail subsequently
with the aid of preferred enbodiments in conjunction with the Figures. The

Fi gures show Fig, 1 a schematic cross-sectional view of an apparatus for

the 5 thermal treatnent of a substrate; Fig. 2a the water content in a gas
stream upon | eaving a processing chanber as a function of tine; Fig. 2b a
graph of a gas flow curve) as well as of a tenperature curve, within a
processi ng chambeflsa@canohiphceanheoncieased. 16t thesanm tingy lower (vatuegr abls as

in 2a and 2b with different gas flows and tenperature curves; Fig. 4 a

graph that shows thaceftrateirs obthenfitstimdleculepeiaint e msheEvedheithinvbatohamber,

met hod upon the noisture in a processing chanber. 15 Figure 1 shows a

schematic illustrgtiem lehdg fRPhhroesd iptecesd treduftor thee tiher mdletuiegt arnt
of substrates 2, as known, for exanple, fromthe not prepublished DE 199 23

400.0 of this sa ' ' b j he
interior can i ncrﬁ’&%@g‘l‘ﬂr'g%‘éi %5@’02%2@ HZ?‘Q%%@%}@% edhél\ﬁ ﬁpné%gﬁ'#gfggtlt ng
3 is agprocessing chanber 6 .that i.s made, for exanpl of quartz., Wthi

the prBoessing chaRBENng serubgRutSr BT o bt DD B e msteive dapce B
hol di ng a sem conductor wafer 2, The 8 Q0 4 DEC 2002 processing chanber 6
i s provided at ondheM@femEtar the ghsictuieeprovided tharaan cag thareferehmpeyentad.
with at least two different sources of gas 10 and 11. An end of the
processi ng chanber 6 opposite the gas line 8 is closed off by a chanber
door 14. In the region of the chanber door 14, a transfer 5 chanber 16 can

be provided on thewsiit 1o §pe Prefdtederbodimenty b thdiientioR, drikheWnduring
manner, sem conductor wafers 2 are introduced into the processing chanber 6
r

and are renoved t%ﬁaﬁ‘grﬁé tﬁgqnpéw(%%iﬂghngﬁaﬁ@s TdR Jfﬂgggpe

and a | ower wall ousing 3, a i spose n the spaces

L1 et [Phese ‘som cORRMRPR BN arade or 6 ofhiled BubGa Bl chnb ST tEeY 1o,

the reliably take the desorbed first molecules out of the chamber. In this

connection, according to one embodiment of the invention initially rinsing
gas and subsequently a mixture of rinsing gas and the second polar
molecules are preferably conveyed through the chamber in order to
15 initially achieve a preliminary rinsing. Only after the preliminary rinsing are
the second polar molecules conveyed through the chamber in order to
effect a further desorption of the first molecules. As a result of this two-
stage step, the quantity of the second polar molecules utilized can be
reduced. In order to take, for example, water away at a relative humidity
20 of about 40% and at room temperature by means of NH3, a mixture ratio of
9:1 between the rinsing gas and the polar NH; has been shown to be

advantageous.



banks of lanps 18, 19 can be provided not only with tungsten-hal ogen ﬁgﬂzgzmz
7 as well as WV lanps 9, or can be respectively provided with only 15

type of lane. During the opening of the transfer chanber 16, air having a
certain noisture content enters tile transfer chanber 16, which air, upon
openi ng of the chanber door 14, passes at |least partially into the
processi ng 20 chanber 6. The noisture contained in the air can be adsorbed
upon the inner walls of the processing chanber 6, the holding el enments

| ocated in the chanber 6) and upon the sem conductor wafers 2. However, it
is 9 04 0EC2002 inportant to reduce the noisture in the chanber to a
m ni mum since the noisture can damage the sem conductor wafers 2 during a
t her mal treat ment Pureyassf 1o ThOs alteradivaatenabrdimestelfisyndhe QUF@QI@@ésP”guch
as the Semat ech Roadmap, or the International Roadmap for 5 Sem conductprs
(I TRS), in conjunsubsequeritly the secbBdnpolechmoleoyjes @ak | cdroreyad tiveugh | the
content of oxidizing substances, i.e. 02 and H2O, of less than 1 ppmw thin

the chanber. |In ogHgmMbER ik %ﬂa@ﬁtotﬁgaimcsﬁﬁweeaqwatﬁage hPo&aish BleasitRatacta
rinsing gas, 10 such as, for exanple, an inert gas or N2, is introduced

into the processi o €, i i IS
di scharged at a sﬂﬁta'ﬂlatgg srheé:(ré)-nl Iﬁqaégﬁ’éwegglagcré Iggplkgﬁaggff%@{%&éﬁggs gﬁf@g up
a portion of the isture and transports.it, oyt of the processing chanber

8. To achieve a dgEB rothe es&&wciis émﬁt‘:—aﬂ b'%?éﬁff‘eé‘ﬁef ﬁ‘ea%‘%ﬁolnson
a gas, such as, 15 for exanple NI -13, that contains polar nolecules is

i ntroduced into tktep,imengingngas iIsanpagain e Agvaniagseusly scanvened Harqygs the
source 11. The pol ar nol ecul es have a desorptive effect upon water and
oxygen, and thus epRahibera bitter renoval of the water and the oxygen from
the chanber 6. In this connection, the gas of polar nol ecul es can be
introduced into the 20 rinsing gas stream or the rinsing gas stream can be
interrupted and only polar gas can be introduced into the chanber 6 in

order 450 provi de i -S| an
1{3 provi 289@8)?11&%5%!0&4&%%& BF the %%tsrﬁg}é%ﬂHsY thé é%’erh@émgregafﬁhﬁ

agai n be introduc 04 DEC2002 into e chanber I a process

Preatmont of 't h LEnrnanBec it PRIGRELY SbhRied B WiERaeRIoR eCyalt®lPe

often as desired, ci"m\grenrbeel?yan'd?oregrfgbject found in the chamber, such as, for example, a

semiconductor wafer, are preferably heated. For a good desorption effect,
the object is preferably heated to a temperature range between 400°C and

15 800°C.

The desorption can advantageously also be enhanced by heating the
second polar molecules and/or the rinsing gas prior to the introduction into
the chamber.

20
Pursuant to one preferred embodiment of the invention, the second polar

molecules comprise nitrogen and hydrogen, and form in particular NH3



step other gases can be utilized. The desorptive effect can also be §4 DEC 2002
achi eved by a gas m xture of various polar nolecules, the concentration of
whi ch can be adapted to the process conditions, such as, for exanple,
tenperature and pressure. Furthernore, the polar nolecules that act in a
desorptive manner can also first be generated in the reaction chanber. For
exanpl e, ozone can be produced via UV radiation in an oxygen 10 contai ni ng
process gas atnosphere. Suitable as polar gases that exert a desorptive
effect upon water are, for exanple, nitrogen-hydrogen conpounds, such as
ammoni a NH3 or hy@*&@ﬁ%ﬁ?4ﬂﬂﬂ4anHﬁﬁ?@@ﬂ%ﬁ-ﬁﬁ“ﬁﬁ@ﬁeﬂbﬁgdﬂﬂdﬁvgﬁ .aberggeond
nitrogen 15 hal ogen conpounds such as NF3, and hal ogenated hydrocarbons
such as CH3F or QbitlaB niclelculesf comprise dluooinraamd/pushiainfeew Whanedscting the
Pursuant to the adsorption theory (adsorption isotherns fromLangmuir), an
increase of the pgxdHalgedrRisstientoforid meugtapay ditehfigrecdhas tAdvastaaeqmar 20
Particul arly advantageous is an overpressure of the polar gas. 11 040E

C 2002 For certai ﬁoﬁ@o%gs {%Egbbﬂ%@rd&“r‘r%%er%’rpg% E'\r%gﬂﬁg rfgacé\&s- haqashea; tﬁ@wsl y

permts the reduction o process tenpe hence the thernma

stressi ng of the substr at i nce s, di j I QUS n
react ?‘i/e hydrogeng'ﬁgl?q'té’leea ? r@W@lﬁeaﬁr@@%ﬂré@%Mﬂ%%%ﬁggrsoﬁ\g\%@te? ﬂ
necessary to rinse the processing chanber in stages or continuously with a
pol ar gas. In cer@widedgpianeaseisrts Nilpasi bei éewmin%arpmmech tipgs a
removal of the water is advantageous) whereby a rinsing or process gas, and

a polar gas, 10 afrbguiéritiyedesiréd itgaatici oeamredtcing pffest upoedtheodbjeat itmrbe To
enhance the desorption of water) the tenperature of the processing chanber

6 and/or of the vwgiResdeddd b'?@ug’rﬁrétﬁdiltdur[béﬁbﬁdﬂrﬁ iup@hvihdugloces 8 sihadsecond

processes. Figure 2 shows the results of a test that shows the influence of

o 7ol 1, 12 VoAt oBRhcR, SEIMTIORND O I PRl B g e

of a rapid heatin

of thgy type AST 2000F pl. Lhey oA SHEAG T, Y LA SRR AT PO 85 AP"

shows 1he content © s In gas stream di arging f
processi ng chanber

in_ppm. 1.6 in rts per mllion. .In the graph 2.0
Chown i i gur e okomBafRit, Mg ohels dbks Cerl ARp Bl RB DG RigsBure
in the chamber is advantageously controlled to an overpressure or an
underpressure. A sequential desorption in multiple rinsing stages can

also be advantageous, whereby in each stage different polar molecules or

15 molecule mixtures are utilized.

The present disclosure is particularly suitable for the removal of water and
oxygen molecules from the processing and/or transfer chamber of a rapid

heating unit for the thermal treatment of semiconductor wafers.

20



processi ng chanber of the rapid heating unit; a second curve 22 shows an
ammoni a (N1-13) flow through the processing chanber, and a third curve %g 00
12 0 4 0 EC 2002 shows the tenperature of a sem conductor wafer Iocét 8

in the chanber, with the tenperature being neasured by a pyroneter in a

known manner. As one can recognize fromthe two graphs) in the first 60
seconds after the 5 start of an argon flow of about 10slm the water

content in the gas stream di schargi ng out of the processing chanber

conti nuously dropspto. 4 The reason for this is that th [,gon.

draws wat er nol ecﬁﬁa%' gﬁ%n t“BﬁPﬁeexgﬁﬁ‘E?@g] é[ﬁﬁ%rf a?%ﬂ%‘ﬁ%ﬁ@é&t aWHﬁm%gm
wat er content in the chanber drops over tinme. 10 Appr xig,ately 5?}5 conds
after the initiatiWnPr6fertack emRRsHNeniselnfoRiHNGlRN Wionkie SidbErim Jmerrgures
amonia i s introduced into the chanber, as can be seen in Figure 2b.

Shortly thereaftershomhe water fraction increases in the gas stream
di scharging fromthe chanber to 8ppm which is 15 attributable to the fact

that the ammoni a rAigetul es exachematieseroptseetieidlegewupbant bppavates for the
nol ecul es. Furthernore, the ammnia particles assune the sites of the water

mol eculses on the various Surtf)?ﬁﬁvﬁli’tgs%l%n@%fE@%b@ﬁﬁf@?er wal I's and/or the

waf er surfaces, as a result o a renewed adsorption of the water

nol ecul es is prevente As 20 consequence of the statistical distribution
of ther mal - ener gy T0BofA the THANATELEPHEI Eeabas siealt Phpiaaie Paibbdid:
wat er nol ecul es continuously recei ve enough energy to overcone the
adsorption energy and to be Ci@mbqa@@f@c%ogmﬁmqﬂ eased fromthe surfaces
and thereby free up adsorption sites. These freed sites are occupied by the
armmoni a nol ecul es.Figh2b desordgdaptaicfra gakeliow exireg.capiveleds uf dyletperajurse
stream of argon and ammoni a, and are conveyed out of the chanber, as a
result of which the water 5 queveemthige prosessing chimbgaaisst fupation astioen be
seen in Figure 2a. After the initial increase of the water content to

gfglro 9>1'2mrate ﬁge 3ppmig@t3a—?}%utsirﬁﬂarsg@?m65aé e 2wed Rl 2B0Rte Alffer8Al §ad HBWRSarldo
temperature curves;

Fig. 4 a graph that shows the effects of multiple repetitions of the
inventive method upon the moisture in a processing
chamber.

15

Figure 1 shows a schematic illustration of a rapid heating unit 1 for the

thermal treatment of substrates 2, as known, for example, from the not-

prepublished DE 199 23 400.0 of this same applicant. The apparatus 1

has a housing 3, which in the interior can include a reflective chamber 4,

20 Provided within the housing 3 is a processing chamber 6 that is made, for

example, of quartz. Within the processing chamber 6 a support is

provided for accommodating and holding a semiconductor wafer 2. The



increase of 'the water content is achieved by heating the wafer to an JGQbDEC 7002
i ncreased tenperature. A s can be recognized in the curve 23 in Figure 2b,

the wafer tenperature is heated to approximately 750C. This heating
enhances the desorption of water, which results in a renewed increase of
the water content in the gas streamthat is discharged fromthe processing
chanber, as shown in Figure 2a. The tenperature of the wafer was 15
nmeasured with a pyroneter. Since a slightly doped silicon wafer is

D e Prasassing ciarhber s ArBliRHEA JtRHCRER b gARY liRed tRatienn

nmeasur abl e weak PSSl 115 em e tenperature curve is
commenced only after this tenperature lLimt, 20 The wafer is preferabl
heated Lo a tenpeicilBIGHIORSBE Zhirnat dwAelifiefnt SRt arerperailiand ai- i
seconds, as can be seen in Figure 2b. The wafer tenperature is preferably
in a range betweendoDtbeapr@cessing ciembes 6 oppapitg the@azdoe 8dxelngsd oifflyi e
in order to achieve a renewed maxi num of the water content in the rinsing
gas. As an alter ratamvieert dobealtd. ngnt the vedien , oft thee ahgobeanddamr 14maptraasfeas
can al so be heated in order to enhance the desorption of water. 5 After the

hefting |anps havéhessy f@ﬁ%ggfef ro@ﬂ@dté}?tt%ﬁerﬁﬂﬁoﬂb%u iMe WA @hich,

! 1
content in the gas stream a rops to a range be ppm Figure 3 shows

the results of a.furth e i.fh tially the ne test 10 . .
configuration as 'Beéc ﬁ)\@i %%Q%%u%ﬁ!sc%ﬁghg@f o‘?’@{ér??@ %ﬁa@ré’rd%'?gdf'm%tthe
prerinsed for about 50 seconds with an argon stream having approximately
1Cslrn (curve 31 Brpcmnaﬁgam%%ﬁ %&f@ﬁe remqves theEeliaPeam di schar gi ng from
t he processi ng chanber again drops continuously. Subsequently, the argon
streamis replaced by a pure NH3 streamof 15 1Gslm (curve 32). Immediately
upon initiation of the NI-13 stream the water content in the gas stream

di schar gi ng fromThe ppoaessiyg ohambanBeis spaced fromldppppeNand & hevar wall ofis
test, the water fraction rose to only 8ppm Furthernore) the peak of the

nmeximgmis far nahe RO@SIAYNSEAndl diBpbsed ih bk sgddes RHEE théreBetWdeh are
efficient water desorption with a pure NH3 20 streamin contrast to an

argon-ammoni a st NgHRs of Nam hquvaﬁger- S§08PoOHESLE J
chanber was connect eg to theptqgas fIO\;\,/jsystgemo ?5 2 '% E;Othéﬁ%él%gééa?ﬂge%%aks

in the curves fOrsénh‘i%oh@QctBR!‘WérsoﬁciW5%13%9%1%&‘.f[rl]n ]tﬁl'szgoﬁ r?ﬂ Rg-

As with the previous test pursuant to Figure 2, a sem conductor wafet
banks of lamps 18, 19 can be provided not only with tungsten-halogen
lamps 7 as well as UV lamps 9, or can be respectively provided with only

15 one type of lamp.

During the opening of the transfer chamber 16, air having a certain
moisture content enters the transfer chamber 16, which air, upon opening
of the chamber door 14, passes at Ieast partially into the processinb
20 chamber 6. The moisture contained in the air can be adsorbed upon the
inner walls of the processing chamber 8, the hoiding elements located in

the chamber 6, and upon the semiconductdr wafers 2. However, it is



5 located in the chanmber is heated up (curve 33) to enhance the water QésﬂEC 000

desorption. Again in this case a |local nmaxi mumof the curve that indica
the water content in the gas streamis produced as a result of heating the
wafer. At the end of the heating step, the NH3 streamis again switched to
Ar (curve 34). 10 The graphs of Figures 2_ and 3 clearly show are inproved
renoval of water fromthe processing chanber by introducing a polar gas,
such as, for exanple) anmonia, into the processing chanber. 15 There is

furthernore cl ear| h th an_increase.in .t r | n t he
Feroval of et or - ¥RaRRAl g BRLeE e MGERRE T SEREPAL B DRy L SBRE e
conditions, it can be advant S%eous to rinse the chanbfer vx&th a mxture ?
several pol ar gasBYI$tHE LA SRMEYS the s$e1glcendacten) Walegase dging ¢ Ahgrme
2002 Figure 4 shows the effects of nultiple repetition of the above-
nenti oned net hod tipatmemtethesest ufbusointeitatipnak develepvest guifalinasbach 8%
the graph of Figure 4, the water content in a gas streamdi scharging from
t he processing chtmberSematdubwn Readmdpncor onthef tntematibnghs Roadraap anfdr 5
tenperature control pursuant to Figure 3b were used for the reduction of

the nogsture Concsatﬂie&ﬁdzﬁtér% ghgtsg,hm fiundtith Wi’thvﬁe%.ﬁﬁhﬂ’{"%eéﬂ%ldb’yﬁ’%ﬁss

of the water content 1n the ga eam di'schargi ng. fromthe processing

chanmber for a firgg fer Ve . e~curare

wat er content in f%eg\@i"g’éhaelfgg'ﬁ%pggﬁ%‘l"?%é&%@?%&%h@gt Pgataﬁgn}t"g%‘f 6‘?‘%38
tenth wafer. The %irre 'i{;)erio.ﬂﬂt&hindi cstes the point in tinme at which the
anmoni a st ream i sthai 1PRIDMNR e GHRIRBEE r cat nent. 15 During the Loadi ng and
renoval of the wafers, an argon stream of 15sImis maintained through the
chanber in order to suppress an entry of atnospheric air into the

processi ng chanber. The treatnent processes were successively carried out
for ten wafers. Fhoorderconealiuce dhe ohoistuee 20ntenttesuéh amextEht) & rinaimgbgas,
clearly recogni zed that the curve 42, after the introduction of the anmonia

streanpat the poi ich Bs! forexamp@saingichad oY, sasabdieed Motid procdesisg t he
curve 41. Fromthis one can conclude 17

chamber 6 via the line 8 from the gas source 10, and is discharged at a

f
C

suitable, non-illustrated location. The rinsing gas takes up a portion of the
moisture and transportis it out of the processing chamber 6. To achieve a
desorption of adsorbed O, and H,0 molecules, in addition a gas, such as,
15 for example, NH3, that contains polar molecules is introduced into the line
8 and the prou.ssing chamber 6 from thm nas source 11. The polar
molecules have a desorptive effect upon water and oxygen, and thus
enable a better removal of the water and the oxygen from the chamber 6.
In this connection, the gas of polar molecules can be introduced into the
20 rinsing gas stream, or the rinsing gas stream can be interrupted and only
polar gas can be introduced into the chamber 6 in order to provide a good

desorptive effect. Subsequently, a rinsing gas can again be introduced

10



0-4 DE C 2002 that the repeated carrying out of the inventive nethod 2002
results in a considerable reduction of the noisture content in the ch rétJQaErE
Al t hough the invention was described with the aid of a preferred 5

enbodi nent) the inventive nethod can al so be used with other apparatus. In
particular, the described nmethod is advantageous with units that are
provided with a transfer system for exanple if the processing chanber
itself and other conponents of the unit are evacuated. In these cases, the
descri bed renoval .of adsorbe ter can be carried out W thout,or wth 10
the optional Beat i CEaMRRBEhD: o Sreresreaninrpor® bl 4 ¥ afbitied
introduced into a procgessing chanber, Due to the typically relativel mal |
vol ume of a transt@rﬂat‘fhéerﬁ?é'%Pséi'Jrr'QEitBedQ%ré'?%ttfe(%’“@f‘P\%gf'@r g%@f?%‘é’“&@r’im%rd.

O course, also in these situations a gas introduced into the transfer
chamber can be hea.edhegeisteps den be reperindas hedasodpsireth whemdywat @3chand
t hus achieve a nore rapid reduction of the noisture concentration within

the Transfer chantstep dtBer gasésrdn Ge20fizedl ATV tlesbhiitivedeffect the alsoheal
of first nol ecul es adsorbed on the surfaces of a chanber and/or at | east

one objgect | ocat eggdgﬁ%]\fe@eo;%%%i’xtdra o‘?%FibGé’Eg[?r%&é%%ﬂh@?c&ﬁc@ﬂ%ﬁép of

chanber of a rapi eati'ng-unit, characteri by 1 ntroduci ng secon
pol ar nol ecul es int E}%c r.th r desorptive_ effect qn

first nol ecul es, \/\%@Pﬁ ntﬁ%g@éé%?%ﬁé%%%%sc§§B‘?'ﬁ§@¥n§®ho§§nfojn%}g}ﬁ\ple'
hydrogen, and in particular NH3 nol ecules, . 2. thod according,to claim
1, characterized i'RMPREFIUEGHENHIRESSUB. Forteimeie Jhe R?f@/gaﬁl%iee%w?égd g a
Met hod according to claim1, characterized in that the first nolecules are
pol ar, especi al | y desogtiveomatmes candalsoMirsiobe greneratiedgint theoreactipntghamber.
precedi ng clains, characterized in that prior to, during and/or after the

i ntroduction of tHeorsexamgle]lSozuvieatamies pubdiscedavid WA ngdigéicon iaspeaddgeyr- an
inert gas or N2, is conveyed through the chanber. 5. Method according to

one of{d he precedigutsihingBrocesapasbehogbren that first rinsing gas and
subsequently a m xture of rinsing gas and the second pol ar nol ecul es are

conveyed through the 20 chanber. 6. Method according to claimb5b,
characterized in that tile m xture ratio of the rinsing gas and the second

pol ar nol ecul es i s5ARRIO%LFIIS! Yaskd hal exdrl a desSrpfive dFrett 4B8A water are, for
example, nitrogen-hydrogen compounds, such as ammonia NH; or

hydrazine N;H,, hydrogen-halogen compounds such as HCI, nitrogen-

15 halogen compounds such as NF3, and halogenated hydrocarbons such as

CHsF or CHCI3 (chloroform) cic., to name just a few examples.

Pursuant to the adsorption theory (adsorption isotherms from Langmuir),
an increase of the partial pressure of the gases utilized is advantageous.

20 Particularly advantageous is an overpressure of the polar gas.

11



7. Method according to one of the clains 1 to 4, characterized in t hat 04 DEC 2002
first rinsing gas and subsequently the second pol ar nol ecul es are conveyed
t hrough the chanber. 8. A nethod according to one of the preceding clains,
5 characterized in that the tenperature within the chanber is controll ed.

9. Method according to one of the preceding clains, characterized in that
the walls of the chanber and/or an object found in the chanber is heated.

10 10. A nethod according to claim9, characterized in that the object is
heated to a tenperature range between 400C and 800C. 11. Method according
to one of the prefedisatainapid hemlinacpecesses.i e wae ohdNHesvanisgegesly

nol ecul es and/or rinsing gas is heated prior to the introduction into the
chanber. 15 12. Mpehods dbe sedicignt of ibeeproteshtemperateengndl kenee, the thermal
characterized in that the second pol ar nol ecul es conprise fluorine and/or
chlorine. 13. Mt bbdssingasfdthegsubataite sihce INHpisedisdocigted i warjous ways and
characterized in that the pressure in the chanber is controlled to an 20
overpressure or apeANNR /Reges B refhset - AFN3, . Ae. A~Y. Ae. Al e. A

, . Any. AYF. Al (. AH. Ae. A(. Ae. Ay. A3. AF. Ae. Al [ . ACK!'j pY/ u} ~kF ¢

yX| wr mac”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]cTa]c: a]ca]ca]ca]ca
]ca] caJca] cal]cal]cal]calcaljcaljcajctaljcalx QV e

E] 5u40 2CI LN} xsni d Z]a+ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal@(%a] ca] cal ca] ca]é,ca] ca
] ca] ca] ca] ca] ca] cAPEdNealvaNtY HERWHC 8] sanehneEBSaNg toTyisai thezpIQespeiiical
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] ca] ca] cal vdickamber in Hgtages " gr :contintously with a polar gas. In certain

#f ###83{ $$% xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cappplications] @aperdddia] dradiog]ratedI6f thadfdnoval' of tie (Mater-is) M
**x*x+ ,,,(-s--}xsnid_Z]]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] Caha%ﬁ@beawa]vﬂf&réla)} ca] grding] srabrodess. gad! /4Gl RRF1dad 122
3{33334{ 445\ 55516y66} xsni d_Z'] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] o ga] cal cal cal ekl talRabaslamknnLhel GAbEaIRBAGLRIR /U BRRIRING:

;L <| <<<<=g====> i ] ] ca

] ca] ca] ca] ca] ca] gg}%g']raé%fé%f] @%}ég’a %Zt}e@ﬂie@%}u@%}oﬁi%%?}@;%ﬁ%%&%

BTBBB3CyCC ) . e _

pobd Dob7 EEEFRFF} xShifte WRer 4 ¢l bajvadipd dudng 45 ndiidyalinsipg RiRCessss ca ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! FF¥%gGmE GGHVHHHI | | | | KQKKK

L[ LLLLL>MVMVMENNNNGE xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! G>000P] PxQQR

RRARr RRRSSSTT; Figure 2 shows the results of a test that shows the influence of a polar gas

TTTT4U{ UUUUU Vr WW wr mhc”™Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca

] ca] [ca? [C?]G\C {a{ c ﬂ ]caboa]tba] roaistat cajrcehtralicawithic a] priclkymglxabetohy uapidzZ

ZZ7Z5[ t ANNN

__}xsni d_Z] ] ca] caheafitgLe) Cﬁi@eds,@ax}wl:é@ibg?duﬁairﬁa]rggﬂd%@tﬁigca&i@@} 4l fkcal
J” “aaybb7c hh] AAAA

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca! N ccccc eee

Cd 7 .
oo 7182 o) ok oo cobse Al s el Sl ok cahokig )
ig?;g 8 G’/igzg 8 gi%p];g‘gﬁ‘?&% dﬁwg ;%g?%gfgﬁ‘vsgter RO fds lir?/g&g;{s&s{rgém discharging
109& ()-!F710983& &?#\ILZ 10%&',(% -90&109&' ()- . .

C109& () -, 10%& ()" VRIPESSHNY Chambesogipm, i@ ioqgis)rergillion. In the graph

100/&'53- @O0%&' ()-(310%& (E— 10 10F
. shown in Figure 2b, a first curve 21 shows an argon flow through the

processing chamber of the rapid heating unit; a second curve 22 shows an

ammonia (NH3) flow through the processing chamber, and a third curve 23

12



¢ -ydEnN ynPA0%@ 10%& () - YYFYL0%& () - @ 10%& () - @O%& ()- @0%& ()- @0 (94 OEC 2002
yx Q dEmMN yn?d0%8510%&' () -
S310% () - F19%40%& ()- SL- 109&' ()-' @+10%& ()-F&L0%& ()-Q ST UV e
EbCyn?4.0% Z10%0&' () - 10%0& ()-10%0& ()-1 (10%0& ()- 10 10
109" 10%&' () - E] dEbCyn?d.0% 10%0&' () - 10%0&' () - 10%0&' () - 10908 () - SFYL0%O& () -
10%08' () - 5u4aBbCynPd 0% 10%0& () - &YA0YOL () -s$10%08 ()-! @
Z109% O O& ()-910%0& ()- 94 0%0& ()-O/01dE:/ 100 100f 8" 10%0&' ()-510%08 () -3
10908 () - Y1940%0%, () - & 10%0% (), +10%0& ().-12C LNXY: .
T00 1098 () - n0oB LoV Dedeedira g eeryicaTgua Voler I9gaigeip thg chamber.
100NYedE: / , . .
100, y10%&' () - vd oyt the-teowmegalure boinggnedsyred i pyometetinea Knowp| raanner.
100y, 10%& ()- y*10%& ()-yl (10%& () - @YA0%D& () - &$10%& () -! 10%b& () -
| TAYNC 100 10b 10b
10bS8" 10%& () - yS510%& () - y&310%& () - 09%40%& ()-y. 10%& () - @EYNC 100
As one can recognize from the two graphs, in the first 60 seconds after the
5 start of an argon flow of about 10sIm, the water content in the gas stream
discharging out of the processing chamber continuously drops to 4ppm.
The reason for this is that the argon stream draws water molecules along
to the outside out of the chamber, and the water content in the chamber
drops over time.
10
Approximately 55 seconds after the initiation of the argon stream, an
additional stream of 1sllm ammonia is introduced into the chamber, as can
be seen in Figure 2b. Shortly thereafter, the water fraction increases in
the gas stream discharging from the chamber to 8ppm, which is
15 attributable to the fact that the ammonia molecules exert a desorptive
effect upon the water molecules. Furthermore, the ammonia particles
assume the sites of the water molecules on the various surfaces, such as
the chamber walls and/or the wafer surfaces, as a result of which a
renewed adsorption of the water molecules is prevented. As a
20 consequence of the statistical distribution of thermal energy upon the

individual molecules a cerlain fraction of the water molecules continuously

receive enough energy to overcome the adsorption energy and to be

13



Sf 3%40%G8 () - 910958 () - 10%6G& ()- 109%G&' () - 10%:& () - (10%G&' () - [ <dEYNC QLOOES 2002
109%6&' () - 910938 () - 3940938 () - 109638 () - 109%G& () - 10%3& () - TVAEYNC 100

3109%6G& () -1 19%40%& ()-( 10%3& ()-| &YA0YGE ()- $109:8 ()-"

10938 () - Vdf ghi xbC 100y10%& ()- y 10%r& ()- (| 10%r& ()- 10G 10G

10G8" 10%G&' () - 5&10%G&' ()-A $ | dEbC 1008%4.0%& () -y10%r&' ()-yl0%r& () -

y10%m& () - @ Y4.0%T8 () - y&10%T& ()- | H ! dEbC 100y+10%m& () -

8&10%r& () - y$10%r& () yl "10%r& ()-yS 10%& ()-y910%m& ()-!*"7":""""""dE: /

10m 10n8" 10%m&' () - % 31098 ()-| _ o .

10%& ()-fS/ lo%r&f ﬁ?@%@%)ﬂ aCEi@ﬂﬁ#@ﬁf@PW fred g sokRtion-sdies1 obasse) - s

109%&' ()-f 109%& ()- S 109%& ()-3( 10%& (g 10nmB83${ $$YRBALE: /| 10nS’

109%&' () - FYd0%& () frec siles qrp-ascupirgt Ipy ther ampuaiia ynolsculesg: he desorbed water
molecules are picked up by the gas stream of argon and ammonia, and

are conveyed out of the chamber, as a result of which the water

5 percentage rises in the gas stream, as can be seen in Figure 2a.

After the initial increase of the water content to approximately 8ppm, at
about 70 seconds the water content again begins to drop. A renewed
increase of 'the water content is achieved by heating the wafer to an
10 increased temperature. As can be recognized in the curve 23 in Figure
2b, the wafer temperature is heated to approximately 750°C. This heating
enhances the desorption of water, which results in a renewed increase of
the water content in the gas stream that is discharged from the processing
chamber, as shown in Figure 2a. The temperature of the wafer was
15 measured with a pyrometer. Since a slightly doped silicon wafer is
semitransparent below 450°C in the infrared wavelength range, and a non-
measurable weak thermal radiation is eniitted, the temperature curve is

commenced only after this temperature limit.

20 The wafer is preferably heated to a temperature of 750°C, and is held at
this temperature for ten seconds, as can be seen in Figure 2b. The wafer

temperature is preferably in a range between 400°C and 800°C. Ten

14



04 &N8&EO' ' dE: ] 10nf - 10%& ()-S3+ 109 ()- &10%& ()-S$ 109%& ()-f" 109%& ()0-4 PEC 2002
109& ()-'"" """ (a(bC 10m 109Z& () - 109&Z& ()- (y10%& ()- 10 10

108" 109& ()-1109& ()-a(f((()-))dBbC

10m j 109& () - S109@& () -11092Z& () -f @O0%&Z& () - 109&& () - 109&& ()-)* M ****}A2hC
10m(1092& () - &

1092& () - Ss$109@& () - SF"3109@& ()-! YA0INNE () --! ~9A0%& ()--*++ ,,,,, }ro\=
10nf ) F109& ()- 10Z 10Z

igrzr%‘) 18%&'(5)-@!) ” Z%WS( %%ﬁﬁ ﬁéﬁ?g& é}; 3&9 @& aev&eos maxindFObF the water

109%& B.r...?///dEg\= 10 109& 10%& 0% %409’
10%& 8 @10%& () - g@%@ %i%li sing &?as As an a %rn ve o(geatlng tﬁ gv)afér the

10MYF19%40%& () - @ 109& () F@ 10%& ()-@10%& () -

| &10%&' () - G$109& NGO and/el BIHENBoGRS LoV I8 bribeated)in argertp enhance the
108t 109%&' () - @10%& ()- @ 3109%&' ()-223{33334{4dEbC

10nf 109%& () - 940%&' desgrptiomof wataroog' ()-f YI09& ()- , Y%0%&' ()-

{ 445\ 55516dEbC 10nf *10%&' ()-f (10%& ()- y&WMOY%&' ()- fL$L0%& ()- f3"10%& ()-f
1098 ()5 16y667Z77777dE:/ 10 10810%& ()- ff510%& () -

fL310%&' ()-131%0%& ()-f/10%& ()-f, 10%&' ()-7777F8889xY: /

After the heating lamps have been shut off, and the wafer has cooled, the

water content in the gas stream also drops to a range below 3ppm.

Figure 3 shows the results of a further test with essentially the same test
10 configuration as described previously. As before, the chamber is first
prerinsed for about 50 seconds with an argon stream having
approximately 10slm (curve 31). The amount of water in the gas stream
discharging from the processing chamber again drops continuously.
Subsequently, the argon stream is replaced by a pure NH; stream of
15 10sIm (curve 32). Immediat~ly upon initiation of the NH; stream, the water
content in the gas stream discharging from the processing chamber rises
to 10ppm. With the previous test, the water fraction rose to only 8ppm.
Furthermore, the peak of the maximum is far more pronounced with this
test. This points to a more efficient water desorption with a pure NH;
20 stream in contrast to an argon-ammonia stream. Since the water sensor

outside of the reaction chamber was connected to the gas flow system,
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109a9993: Y:: dE:/ 10S
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10938 () - =g====>U>dEbC

10109%&' ()-y109&' ()-109%& ()-,yt109%& ()-910%& ()-y1l09%& ()- U>>>)?20??@EbC
409 () - 109 ()= 109 () - o () - : ;

Ol/gg‘o/%o(“)& (1230/&.3/?) 0 &éﬁé@wﬁ&@%&&%%? {ﬁé (}-?20 content occurred in part with 10-20

10y3109& () -1 1940%& () -yS/ 10%& ()-y9- 10%&' ()-y+10%& ()- y(10%& ()- AAAAAA

BTBBLC 10 t 109%4| & 816040 ()- ) 109%| & ()- 10 10 10810%& ()-y510%& ()-

BB3CyCC DDAEbC 1010%1| & ()-10%| & ()-10%4| & () - Y10%| & ()- f,

%4.0%| & () - 10%| & () - DDdDDD7EEdEbC 10894.0%1| & () - $10%4| & ()-3"10%1| & () -

10%4| & ()-10%4| & () - 10%4| & () - EEFRFFFUGIEDC

10" 310%| & () - 319aA9aWigh (the /previois: tept pLOKEENE t0)FigLeoR| & SEmiddndickr(WafesyG

j k@ GG GEHbC 10y 10%v& () - 10%v& ()-) 10%1& () - 104| 104]

104| y81%l| & () - S1igt@ied (n tHdvidhbhibel dEbkeated up (curve 33) to enhance the water

1010%&' () - 10%r& () -y10%m& ()-, SM 10%8&' () -

&10%m&' () - 10%m&' ()5 K : : o
>1/0y9- I\/Ilot(yzrr&' () - +1§)%/%{§1r5@<-15§§@‘q{‘)*?§o/&%%9 m%.lctc)a_l maximum of the curve that indicates

the water caontent in the gas stream is produced as a result of heating the
wafer. At the end of the heating step, the NH3 stream is again switched to

Ar (curve 34).

10
The graphs.of IMiguras 2 and 3 clearly show an improved removal of water
from the processing chamber by introducing a polar gas, such as, for
example, ammonia, into the processing chamber,

15 There is furthermore clearly shown that an increase in temperature also

enhances the removal of wat~r from a processing chamber.

Depending  upon process conditions, it can be advantageous to rinse the
chamber with a mixture of several polar gases instead of with a single

20 polar gas.
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Figure 4 shows the effects of multiple repetition of the above- mentioned
method upoh the moisture content in the processing chamber. In the
graph of Figure 4, the water content in a gas stream discharging from the
processing ¢hamber is shown as a function of time. A gas stream and
5 temperature;control pursuant to Figure 3b were used for the reduction of

the moisture concentration in the chamber.

The curve 41 shows the progress of the water content in the gas stream
discharging.from the processing chamber for a first wafer, and the curve
10 42 shows the curve of the water content in the discharging gas stream

during the treatment of the tenth wafer.

The time period t; indicates the point in time at which the ammonia stream

is initiated during the treatment.

15
During the loading and removai of the wafers, an argon stream of 15sIm is
maintained through the chamber in order to suppress an entry of
atmospheric air into the processing chamber. The treaiment processes
were successively carried out for ten wafers, From a comparison of the
20 curves 41 and 42 it can be clearly recognized that the curve 42, after the

introduction of the ammonia stream at the point in time t;, has a much

lower local maximum than does the curve 41. From this one can conclude
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that the repeated carrying out of the inventive method results in a

considerable reduction of the moisture content in the chamber.

Although the invention was described with the aid of a preferred

5 embodiment, the inventive method can also be used with other apparatus.
In particular, the described method is advantageous with units that are

provided with a transfer sysiem, for example if the processing chamber

itself and other components of the unit are evacuated. In these cases, the

described removal of adsorbed water can be carried out without or with

10 the optional heating step in the transfer mechanism, before the wafer is
introduced into a processing chamber. Due to the typically relatively small

volume of a transfer chamber, a rapid desorption of water can be

achieved. Of course, also in these situations a gas introduced into the

transfer chamber can be heated up in order to enhance the desorption of

15 water and thus achieve a more rapid reduction of the moisture

concentration within the transfer chamber.
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CLAIMS
1. Method for the removal of first molecules adsorbed on the
surfaces of a chamber and/or at least one object located in the
chamber, in particular a process or transfer chamber of a rapid
5 heating unit, characterized by introducing second, polar
molecules into the chamber that exert a desorptive effect on the
first molecules, whereby the second molecules comprise

nitrogen and hydrogen, and in particular NH3 molecules.

2. Method according to claim 1, characterized in that the first
10 molecules are oxygen molecules.
3. Method according to claim 1, characterized in that the first

molecules are polar, especially water molecules.

4, Method according to one of the preceding claims, characterized

in that prior to, during and/or after the introduction of the second
15 polar molecules, a rinsing gas, especially an inert gas or Np, is
conveyed through the chamber.

5. Method according to one of the preceding claims, characterized
in that first rinsing gas and subsequently a mixture of rinsing gas
and the second polar molecules are conveyed through the

20 chamber.
6. Method according to claim 5, characterized in that the mixture

ratio of the rinsing gas and the second polar molecules is

approximately 9 to 1.
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9. Method according to one of the preceding claims, characterized
in that the walls of the chamber and/or an object found in the
chamber is heated.

10 10. A method according to claim 9, characterized in that the object
is heated to a temperature range between 400°C and 800°C.

11.  Method according to one of the preceding claims, characterized
in that the second polar molecules and/or rinsing gas is heated
prior to the introduction into the chamber.

15 12. Method according to one of the preceding claims, characterized
in that the second polar molecules comprise fluorine and/or
chlorine.

13. Method according to one of the preceding claims, characterized
in that the pressure in the chamber is controlled to an

20 overpressure or an underpressure,
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