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b {57) Abstract: The invention relates to an installation, in particular a vacuum processing installation for processing a substrate (130),
© . in particular a semiconductor wafer, comprising a processing station. Said installation comprises a frame (1109, to which is clamped
a carrier (120), for holding and/or transporting the substrate {130), whereby the latter (130) can be fastened by its entire surface 10
said carrier {120). The processing station preferably comprises a chuck electrode (140) with a flat outer surface (1413 and the carrier
(1203 can be positioned paralie] and adjacent to said outer surface (141) of the chuck electrode {14). The carrier is composed in
particular of a non-conductive dielectric material and is provided on one side with a conductive layer (122), in sich a way that the
O chuck electrode {140} and the carrier (120} form an electrostatic chuck. .
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(57) Abstract: Theinventionrelates to an installation,
in particular avacuunprocessing installation for
processing a substrate (130), in particular a

sem conduct or waf er o5 ocessing station.
Said installation g%ﬁ%rlséy%ga?%gﬁgi(llo). to which js

clanped a carrier (120), for holding and/or :
SD, SL, §i Q'ESEE@,%M, %gf),t ﬁh%séﬁi&%eh{ (@.M? (F;r?’ Q) _’exM}t@[iﬁzbbﬁ’ IhQQwJa—ﬁttcgr_e(fodes and the other
AZ, BY, k . ,1\@]@'11[]? & ,f’f@@,t]ﬁﬁ’(%ganki’)}{tedtt SoBAAibB, rofeh RGO O10 theddglanations ("Guidance
(AT, BECR®icEI, ctr120)DE, PREEW EOCRASIN, NWokd & Colds plaefipreabiioyfs”) at the beginning of each
GB, GR,UTRE, 1$£BU,aMC,INIG PTER@CYB; 61 € rdgdiddition bfime® CGatertout er -
SK, TR), A gaent (BF4B), Canel, heeMadA.i er N (120) can be _
GN, GQ, |6 iMIi, SiReNE 52N, D) &1, BE&R, Glj acent to said outer surface
CG, CI, CMAGH, 6N, 6QeGWhMEKMB] ¥EtNde (140). The carrier is
TD, TG)conposed in particul ar of anon -conductive dielectric
material and is provided on one side with a conductive
Fublished: | ayer %%22 , in such a way that the chuck el ectrode
- With Intepnqlipng! Segsch RPE" carrier (120) forman el ectrostatic
' - chuck. '.. [continued on next page] WD 2004/064122 Al
SD, SL, Sz, TzZ, UG ZM -ZW, Eurasian patent (AM For
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("CGuidance (AT, BE, BG CH, CY, CZ DE, DK, EE, ES,
FI, FR Notes on Codes and Abbreviations').at the
begi nning of each GB, OR HU, IE IT, LU M N, PT,
RO, SE, SI, regular edition of the PCT Gazette. SK,
TR),. CAPI patent (BF, BJ, CF, CG d, CM G ON, &Q
GN M., MR NE, SN, TD, TO, BE, BJ, CF, CG Cd, C™M
GA ON, GQ GN M, MR NE, SN, TD, TG . Published:
Wth International Search Report. (57)
Zusamrenf assung: Ei ne Anl age, insbesondere eine
Vakuunpr ozessanl age, zur Bearbeitung ei nes Substrats
(130), insbeson- dere eines Halbleiterwafers, mt
ei ner Bearbeitungsstation unfasst zum Fl atten undl oder
Transportieren des Substrats (130) einen Rahnmen (110)
mt einem ei ngespanni en Trager (120), wobei this
Substrat (130) grossflachig auf dem Tr} ger (120)
befestigbar ist. D e Bearbeitungsstation unfasst
bevor zugt si ne Auf spannel ektrode (140) mt einer
ebenen Aussenflache (141), wobei der Trager (120)
paral | el and angrenzend an di e Aussenflache (141) der
Auf spannel ekt rode (140) positionierhar ist. Der Trager
best eht ins- besondere aus einem nicht-1|eitenden
di el ektrischen Material and ist einseitig mt einer
| ei tfahigen Schicht (122) versehen, so dass durch die
Auf spannel ekt rode (140) and den Trager (130) eine
el ektrostati sche Aufspannvorrichtung (Chuck) gebil det
wird. WO 2004/ 064122 PCT/ CH2004/ 000010 Installation
for processing a substrate Field of the invention 5
The invention relates to an installation, in
particular a vacuum process installation, for
processing a substrate, in particular a sem conductor
waf er, having at |east one processing station. The
invention also relates to a pr. QCess Ag-—St-at -eor—oF—an
' | gtd ansbl@m&cﬁicﬁc {akR@nprokeSsaagh, 2@ PRarbediing @ines Substrats (130), insbeson-
fisez fi::zlﬁrigﬁgisrglﬁérg%n&gfﬂg(starﬂehﬁ@ssﬁat)bﬁ @mfasstpzum Halten und/oder Transponiererj des Substrats (13_0) einen
Rahmen (110} mit einem cingespannien Triiger (120), wobei das Substrat (130) gross{lachig auf dem"'[riiger (120) bet:esugba{ ist.
Die Bearbeitungsstation nmfasst bevorzugt eine Aufspannelekirode (140) mit einer cbgnen _f.\us‘scnﬂac'he (141}, \Yobel der Tra_ger
(120) paralle] und angrenzend an die Aussenfliche (i41) der Aufspannelle.qrod_e ('14D) p.om_uf)mcrbar }st.. Der Tragcr besteht ins-
besondere aus einemn nicht-leitenden dielekirischen Material und jst einseitlg mit emncr jeitfahigen Schicht (122)'verseh'en, so dass
durch die Aufspannelektrode (140) und den Trager (120) eine elektrostatische Aufspannvorrichtung (Chuck) gebt]det wird.
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for holding and/or transporting the substrate, to a
filmwhich is to be clanped into the frane and to a

‘met hod for processing a substrate, in particular a

g P@g&ﬁy&&gi fer, in-a vacuum procesgd lllodl/i69B010

ror”ar conductor wafers for t pro uct ion
i-nt-egrat ed C|rcuits are usual ly processed in
vacuun1process 20 instal lati ons which conprise one or
nmore procdostagleticnofior provmsshngha ewbstrateet ched

or. coated in a vacuum chanber, e.g. by neans of a CVD

(chem cal vapor deposition) or PVD (physical vapor
dBbeldt PHntherbRE’RLIOR this context, it is inportant
for the wafer to be 25 held in a nechanically stabl e

PpELLLen L Lhe chanber L duting Rrogesing. (8Ll cuna

-partwawwmmrnpxmmésﬁeaﬁssapmﬂaedonto tiheer wapeocessibe a

di.s a here f
b%|§%€5£%§33|vely ﬁé%?é%‘ é Oﬁa@%t?£ ggﬁg¥gaﬁaV1Hg
ortdelstaaict bos aprodeswaier St’E@MQ@or edbe pxremmmﬁlso

'Péigéééngbyalﬁﬁﬁ%égglijéﬂé%l&ﬁ”f&kuéﬁdanbﬁaiQﬁﬁlon of
cases wth a dianeter o f

1t
| FReFytyRat B9ed FARUEr LAY aRBt é%tﬁﬂllﬁtﬁé?nsﬁfu @&S twoe,

| asge wrdiare ahdaoandtf&\fsﬁcbhttﬁmsilrﬁ thpserate, to a

SHUTE] BRAER G CA GLANES BOCR o hoTABEAANG oF

tthetad erfor V\mrlo@etamylgare beubgtpaveessitu am:mwulwe: a
t%&pﬁ@&ﬁé %&P&é/ 0841225 c@ur Qéé‘é@o%é ion.

0 e ers rough the vacuum process insta atlon
since even low | evel s of forces can lead to damage or
desiéHcaren of the substrates. To inprove the

monitoring of the tenperature, the wafers are

partially 5 ground down on the back surface until
t@@rhic&ﬂﬂrﬂ@&itl@ﬁs wajf@rEOqum‘n ohel eayduandi dm sHme ntagested
even 50- 75 hen ound. waf e
n%}]éﬁl ®d on° Xck pslffr?easégee#n %xeagééﬁme{gro éfosczess
i I1ss od ]l b £ brns whlch comprise one or more processing

stations, in which the wafer is etched or coated in a

" vacuum chamber, e.g. by means of a CVD (chemical wvapor
- deposition) or PVD (physical vapor deposition) process.

In this context, it is important for the wafer to be
held in a mechanically stable position in the chamber
during processing, and for its temperature to be
monitored, so that in particular process heats applied
to the wafer can be dissipated. Otherwise, there is a
risk of the wafer being excessively heated, which can

lead to damage or destruction of the wafer.

To increase productivity, increasingly large wafers are
being used, in some cases with a diameter of 300 mm; in
future, it is likely that even larger diameters will be
‘used. The large surface area and low thickness of these
substrates (typically 0.8 mm or less) impose additional
mechanical demands both on the holding of the wafers
while they are being processed and on the transporting




Wth such thin substrates, the demands inposed on 10
hol di ng and transport are even higher. At the sane
time, good dissipation of the process heat which

o%ur'2%04f/gr54g_§§npl e, in sputtering proc 'Z‘%‘E%&ﬁémol"

ensur e st nce otherwi se the thin subs

with their |ow heat capacity, wll very quickly reach
“tenperatures of nore than 150C, at which existing
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| @ferchey staberonthheughf the vacuanr eadrdss damsgedlation,

- Mas geeray &Y elopheaybeat 8¢ tfbrtc“ég’ A U g5 ‘E\fyerdatrrl%% or

hIS there is a risk of internal ermal stresses
o@@éltlrﬂlﬁﬁlloﬁl a Phyerthi cl’?%r@ééﬁ -depd8i t edMPFCYRe the

smb&tlrc@ﬁ:@ngam ae rt@n@mlaltm@et hese s&anﬁ&s&%ﬁ@qﬁﬁ@any

t f this | t
NGEOURE P ot PR A B bor BB el TE HOGCRness
t ianske0 mas toxr bé esfsf, ectaenﬂ pribmarddme t hrsciegh tdwsrmaljust
i t 0, d_ 4,74 .
S e T T i
t shpérathaek obFWERELEs ith 8 YEEUYMm @ﬁ@ﬁ’@éﬁ ket anelf ey don -

ape chel dykh OEﬁBhng§ub§t§a§QscarEh§r dbpkn@yeridheidd on
circunference by nmeans of pluraljty of clips. To be

cH8fEdng: Ref éFénﬁBQEH Pﬁ?oegenpaégp%n adj acent to a
pl anar surface of a cooling elenent, wth argon being

LRSS LB 9805 BELIERDGEN 00 Mg near

bwbsdtht lhecursnsfimr oéxdmpate f r b shetteafag roradesses has

cegl ing &l enpidy theoygh f@a&em@@cteh@ tRint MSostrates,
back- surface S. hV\D 2004/ 064122 - -
o‘gmo

P& EEHAGFAM0 eft CapPEiry7 BQlJ(JApB?FEd AVE{CErval Kgach
rebabesatQrasmebhodnof&r dﬁﬁﬁi ng o&ad C@@|iﬁﬁlch ex1st1ng

substrates in the sa sot at t
'ng@ ﬁ%

Yo orS S S&ar &% ergh atber .2 g?n gdamaged

NEchabivem, C@EYEY Selser h&ah:ledg to ptamperantnemhlltolwarhethan

S%Rggfat&ggg tiestganéfgﬂ ed bxn%eraqﬁanseﬂgka?l stresses

ahi sm ransport
dpr:euré@lnearmyu ag lﬁb’@ger‘@hkﬁh ahpﬁurlwart yd%POSlted on the

substrate, and during cooling these stresses lead to
deformation of this layer. Dissipation of the process
heat is difficult in wvacuum chambers since the heat
transfer has to Dbe effected primarily through thermal
radiation.

US patents 4,680,061 and 4,743,570 (Varian) show a
method for controlling the temperature of wafers in a
vacuum chamber. The wafers are held in openings in a
carrier disk over their circumference by means of a
plurality of clips. To be cooled, they are moved into a
position adjacent to a planar surface of a cooling
element, with argon being introduced into a narrow gap
between the cooling element and the back surface of the
wafer, so as to boost the transfer of heat from the
wafer to the cooling element through heat conduction in

this back-surface gas.



| lifting pins. The cooling can be inproved by a flow of
~gas between the cooling plate and the substrate. 10

However, the nechanical transport and hol di ng
appar.at us i.scl osed in these docunent
°b@%ﬁé%$%4i%§uitable for 1afrge-area sﬁ%@fﬁéﬁ%gpﬁﬁ 99010

a_low thickness, since the holding forces are

Zunevenly 15 dlstrlbuted over the wafer, resulting in

mersh&niacal, 789t Bas seep lTke mﬁeﬂﬂnlm)emm:asf tchea method
b ck urface as, .48 d _therefar e

té:hng%‘ CiOO 1I'lsq I’?Cug:) Q:ereaotne% a cer argnérﬁén&gﬁﬁber.
pm&ss&hatthehwaéer;s mhochnesdhefdronath%EParate cooling
Sf%%@ﬁf%ren%h %bggéﬂﬁ 'ﬁegﬂaﬂygﬁt'ﬁgﬁﬂ%iéég'oﬂ cooling

to be def orne means i s

i PREESH,blogtrco Wkiite i e fFERE G RAL & GAT @eftafanw%ted by a

syhstiiRT URddennd, 8805924  Appthaspdhter lraJn@) with

descri bes an ectrost,ati c_chuc i ch al
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q llllt‘fltllylgb)plraho rtie:ni ool freg chackbeoddipmgvand bynleoaifiowy of
tlnes t hi r t k

o B e i PSR, it A PP e®s L cea,

a charglng 30 el ectrode, which is enbedded in the

digRhStdd C | Ry . radhhidiSchargi s dect r ogdes Wihehding
is arranged so as to be insulated fromthe chargi%glvely

ecl@pRreFesard Banlased dghidtase tFREEILET a2 E° at
SwcaGe 01 & hesgh el ealrfieCarkayersuldtdf & 238180 Bl low

( Tai,wan Sem conduct or _Manuf act.uring) cri
méaﬁg}W%ﬁSWr ATSPTT ti e ang igﬁggtrgg?ggﬁkaﬁ¥§§ “unevenly
(ﬂaﬂﬁcnupuieﬁewovenduther W@ﬁ&ﬂfIIIQﬁUW®12@04AO64@QQhanncal

- RGH G N chanpes bé@kmﬁuﬁﬁa@@ gas,

electrostatlc rmis used The Ip er arm
cramdgesthqm:eem%r Elh%l RBKESUM &BﬁaFlﬁéeFts of heat, are

t nARSRAE, atd it DB} Bl rdd St t £in f g€ esredhise helse t hefer,

advant age that the wafer. is af the .
which =~ is held on the circumferential side or 1in
punctiform fashion, starts to be deformed. This means

" that it is impossible to achieve effective cooling for

- thin substrates.

US patent 5,880,924 (Applied Materials) describes an
electrostatic chuck which allows a substrate to be
securely held in place and released quickly by
shortening the chuck loading and unloading times. For
this purpose, the chuck comprises a dielectric layer,
onto which the substrate 1is placed, a charging
electrode, which is embedded in the dielectric layer,
and a discharging electrode, which is arranged so as to
_be insulated from the charging electrode and contact-
connects the substrate at the surface of the dielectric

laver.

UsS 6,238,160 Rl (Taiwan Semiconductor Manufacturing)
describes a method for transporting and

electrostatically chucking a semiconductor wafer in a
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- 5 same tinme partially pre-charged, thereby sinplifying
.chucking on the electrostati.c chuck and making it

possible to avoid a gas plasma within the chamber or a

charagin ctrode for contact-connection
% %%ﬁéﬁlkﬁe waf er has béer chucked %ﬁ?4qﬁéﬁhﬁﬁ39°°1o

"|ts 10 tenperature can be controlled, wth the

assi stance of a back-surface gas, e.g. helium which

i@rb&b@@dw@ﬁbﬂdmﬁérthenSﬁﬁﬁﬁﬂbe&MEQQetheowaheﬂcam&ipper

t he_chuck. e%g % ctrostatic chuck . rove
of*% SsUftiRie. 4R partTes

aheddposstbl@urinuwsets hirghspoptessone bnr el&ctrostatlc

e wafer and

D3plcr [ 960 092 MO Ua it st A DRIy 45 at the

pation of process

heamet ot baei maovierh 120 PreweVer gethe ERBERLY s Tl eiring

t eHRiRduge and Eﬁgu'éﬁéctH@HH@Q& NBhitRN3EE®; rhdking it
particular, the nponent  whi ch cogﬁact onn cts the

SHRSEARIE I A0 b 3 ePPCRUSHE Wahhitar t T or a
Tb@a@gehgt lfearedtfroﬁ@ 6@?1 mﬂiwt—nmimmaﬂd yofsetntst twasker .
t ra ro e r 6] chuc .S :
cHRRHLShe AR B BER ORI SRUCEs Phage e
pltlempeand.tumﬁe cha éﬂw@onts‘OLhesijf fiidiherithey adissicitampal of a
C%&gh{eéﬁrt.ﬁacga%%e Qg deshnued | omiQh the sHbadd@ded into

unmar the |nvent|on I't i_.s an object of the

'.ﬁ@@nﬁpéﬁet bepreendehanwatfst anﬁaFPSnCW%FEh bel ongs to

the technical field nentioned above, has a sinple
to_ 35 mai.ntain an a thin

Sirber S SortdsfaRYc ! il PODeN il MR 1 BE" ene

CanbberateceS&e¢mmMﬂduertfEirlskabSodamagebde to use a

EEEE%QI f%sg§%%09%/o ﬁﬂgz ac? su@@g 90%994/%QQ%H%t the

'S ac eved eatures of 7 c
A@@@E@m@et deing mh%cmmeﬁq vbifbl el&ﬁzﬂfﬁorthq a%w@atlon

the %%B%b%@t Beakh@ol Bt a!m!p%kf@& conprises at |east one
frame with a clanped-in carrier, it being possible for

5 the substrate to be secured to the carrier over a
| glog@ever, the chuck is complex to produce and requires

frequent maintenance; 1in particular, the component
which contact-connects the substrate has to be replaced
at regular intervals. The operation of releasing the
mechanically sensitive substrate from the surface of
the chuck is also critical. This 1s generally done

using spaced-apart pins, and if the chuck is

- insufficiently discharged can lead to damage oOr
'~ destruction of the substrate. '

Summary of the invention

It 1is an object of the invention to provide an
ingtallation which belongs to the technical field
mentioned above, has a simple structure, is easy to
maintain and in which a thin and/or large-area,
mechanically sensitive substrate can be processed

without the risk of damage or destructiom.
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area. The large-area securing means that the substrate
is held securely on the carrier and is thereby 10
nmechani cal |y stabilized, unlike when using a hol ding

a whi ch the sub rate is h '

&beggﬁqu%ségged apart p0|n?£ Nbreoveséé%{égibégldééblo
substrate can remain on the carrier during

processing, which means that there i's no need for
c@imgl exbgeanpiiy achi®ved ehge Wper deagnseswhpéh @kaim 1.
el diggcause t‘ﬂ% %ﬂS’n L e Styfdics u ra?ld‘?fort h€ransport

installatiron 1s Therefore,

pit&reraBisE Tadie ¢ h@%ub@@t@léatm%ecoeeeaﬁea taé thfp@st one

C Fhhr@r vﬁr‘dkpra t 91 PH9EESSh NParandrf ok ¢i ‘beﬂr@; eiRible for
there d %ﬁthe trans ortﬁ%{éﬁ@ cessin
o8 § & Pa o T ey & large

agaica . after processi ng has taken place, outside the
installation. The franme with the carrier is generally
transported out of the installation and is therefore
edby t bargepareaarabqmdimai neensr eplhate tife nevbssanye is

gaeme | ue Eé@{} 'SoHOt RSt riehed dr0 t Bedapr 06gssi fiereby
sem con uctor waf ers, but rather can also be used

f@.ecalaweélwan‘g'éa%ﬂmeéar Urddiker YBPBe BT afd/Rplding
tﬁkggn\tgﬁmeelfteqeﬁ,wm@bl ﬂa@@mm%agw; hl@:ﬂ@Stdrﬁ,y lat its
ererore s ta P rti ar or
P08 S oA s T e St i, sypagrate
t kan haemabaenond|mhekaidrnmeronduamngheprooessenar which

Cﬁxltelaﬁs Ttg}gat? ubgtrate; & spr erflgé@b d@c?r&tz y cti%%gglg or

i rst P anar mal N sur ace e carrier y
nEgAsaskt PreraiAmTonyal fbl eérgnd Yeleashpl €aathfesiamaoe,

Thing enser 83 ruldige 35 £a t3RC um@eai Dathéncamriginplified.
is preferable, faor the adhes go have a good t her nal

4FB§41 strGate to be
P@Ucﬁkléaolt/dmﬂiblocafﬁs@&tpﬂgorntopbmms@us@l,pmdbrfmﬁ it

B%%E 'ezgérltn?]l R ac%/e%cné a%%%g%gf the hq:r%nsp%arsct Qng processing
operations and only to be released from the carrier
again after processing has taken place, outside the
installation. The frame with the carrier is generally
transported out of the installation and is therefore

easy to inspect and maintain or replace if necessary.

The invention is not restricted to the processing of
semiconductor wafers, but rather can also be used for a
wide range of in particular large-area and/or thin
workpieces, e.g. based on glass or plastic. It is
therefore suitable in particular for the processing of
electronic components, including after they have been
.divided from one another, or scolar cells.

The substrate is preferably adhesively bonded onto a
first planar main surface of the carrier by means cof a
vacuum-compatible and releasable adhesive. This ensures
large-area securing t'o the carrier. It is preferable
for the adhesive to have a good thermal conductivity,
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5 electrostatic chuck for short, i.e. a chuck
el ectrode having a planar outer surface, it being

S| he carrler to be positio
aﬁg ngééﬁélﬁé he outer s&rface of tIﬁ?th%§ﬁ¢£?000°1o
The conblnatlon of the large-area securing on the
carrier and the large 10 area hol ding on the chuck
alrkswd téxpr aor dphamizhydssabpatiarchanheat . supporting
of the substrate and accordingly also good _
di ssipation of heat. It is preferable for the extent .
off tt hes plaghan tagenuss ufPaceth® O r éSp6hd @RS IRIRIESHNY

agRBiLAoRU rtfc?C@oﬂ%rié"@ subsdrati@odun car t ahhcikS d@&&@%u or
however, the use a of the substrate

sﬁ&ﬁpéFoﬁﬁﬁﬁth§hﬁﬁﬁﬂ r FRRELar da of ?hggaﬁ§n§%ﬁ%§r°de

”ﬁbﬂlﬁggfaﬁlcplaﬁag duftea Sstm%fﬁcequadrl}b@:geg abossible for
conduct or conponent_.i.s bei-ng pr

oiPEr ST SCeabe, R HCReR AT Cor Pade SRURRe co

n er sur ace C

* 2@hseloatieed Sur faash of walyet Bhechoodel | Toe deebination of

10

15

20

25

30

35

S'ﬂlﬂﬁt rl%tr?ebeen a TaLhers d&?oéﬁnt hecusef i SHr fAGe tAkeAarge-

reduce r technical reasons, can be
hémaohoﬂﬁéngcw@cl@hezyhm?éc St SRR ISE Y stable

sphshhAl 8al 0 sigpdridi®ly &f apRedsuBs@rhEamands s@dsrdingly

TelRG SBEduRiaa oPE SRS BrcRerinl 0 O IS HATTE 1 Ehe

celstse&t of£ athd0 pbasanducttere siefecer i mabereapoadd at
OV|ded t d I ne -S|
TE a]slt Cc:)L\#d g\fxaf&%] B‘Iéeas Qﬂﬁét?ﬂ:@ I§1 d&?]rtaln

I've at regi ona
censeer h@wewﬁanpé@a msefalf paed of Sdteh SERERE %q%umay be

tQﬁg@Q@QUC&ié&? th@yq{oﬂasl Contastecanrect tt@xet heubstrate
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C%B%C'rta%herl fontll}e the useful surface area, which has been
reduced for technical reasons, can be held on the
chuck.

The stable securing of the substrate to a carrier
clamped in a frame is also advantageous for processing

stations in which cooling is not reguired.

It igs preferable for the carrier to congist of a
nonconductive dielectric material and to be provided
with a conductive layer on one side. The frame is
conductive at least regionally, and the carrier 1is
clamped in the frame in such a way that the conductive
layer is contact-connected to the conductive region of
the frame. The conductive layer of the carrier,
together with the dielectric material and the chuck
electrode, forms the electrostatic chuck device, the
conductive layer and the chuck electrode, as it were,
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carrier is arranged in such a way that the conductive
| ayer faces away fromthe chuck el ectrode, i.e. that
t he conductive |ayer contact-connects the substrate, 5

M SR o oL of A PRt et ek geagiod Foooas

el ectrostatic chuck which is formed in this way by

the electrode and the carrier clanped in the frame has
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The conductive region o¢f the frame and the contact-
connection of the conductive layver of the carrier by
this region allows simple connection of the second
plate of the chuck device by simply having to contact-

connect a contact location on the frame.

Alternatively, the carrier material selected may be a
weakly doped dielectric material which has
semiconducting properties. This results in the
abovementioned Coulomb attraction being replaced by
what is known as a Johnsen Rahbek attraction, which can
be significantly stronger on account of a shorter
effective plate spacing. However, the semiconducting
action of the doped dielectric material often only
occurs at elevated temperatures, and a continuocus
charging current is required to compensate for the
~leakage current which occurs, making the structure of
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the device nore conplex. To release the substrate, the
conductive layer of the <carrier is advantageously
short-circuited with the 5 chuck electrode. Wth the

HBL2PERZOP8 AR T ieu ofr sGly w i ndUE /44009020

damage, since there are no |ocalized residual forces
whi ch can act on the substrate. 10 It is preferable
f ohet Hevéaer meret cobbplémrmed by a vacuum conpati bl e,

~thermally stable film and for the conductive |ayer

to be formed by a vapor-deposited netallization or a
cBaducstlieps potyeresubpprakanplticofcapdB tsing abpger ©of the

material fok thguvhinkigeduRalyi mrdec Asfddmrels &Aith  the
type Is inexpensive;, noreover, in sone cases wafers
aFBUSKr cBLRC SERAF ed W TcaF PRerd 3T 15RETR | 7§ tHRe carrier
gEthﬁk:,nghgeeaa%bq?, the @ﬁ;dﬁrtrmebe:fonm | arii feadd ly:f_f saofely
stabilized, _and if .an propriate filmpateti i
ngEbPEE, e séﬁﬁﬂ%aﬁgﬁergg%%g%isosﬁgcﬁsegkﬁgF t%g% ne
stibsejuert comsinpalw tfoutes hewhatbr lan ngato ben the
sgaHEed.tQ a new hol ding device. Alternatively, the
carrier may al so be produced from 25 another
nonconductive dielectric material, e.g. a ceramc or

gkassis Theekh-BLil s agyantageoustyids omb0h20GdRed by a

preferab a xi mat el 0 p thick, .and th
PERSRPRSPTBACK 8L e30 %}%‘Iﬁ]]glé’eogé?]?f?rgﬁwlﬁ‘.'oﬁrﬁssfﬁﬁ the
peehduablyeappsapat matel ped. Topmedt hbgk. a Thispdrypemisited

IPSBLEES aPn 8 1Tt P CRIEh e, ARoRaghptefR =

- crussabéet maresfialhdararttieribnsis| posyinidpendy fidy of
'fgﬁﬁg forpa high ahbiaehinge! orgerdéovde, Possi bignd f cases
e

filmmaterial 1s used as dielectric and fgﬁltt to
beafgEssiEaIce AlFaashh 1915 cFP aFeERASHr dddOEi SIca& Hhe

aranaiay | eplratAdret al ihzatdr@erof tde bhi ckiegsanically

'Qgéﬁﬁﬁiged, and if an appropriate film material is

selected, the same carrier can also be used for the

~ subsequent coating, without the wafer having to be
- . secured to a new holding device.

Alternatively, the carrier may also be produced from
another nonconductive dielectric material, e.g. a

ceramic or glass.

. The film is advantageously from 50-200 pm, preferably

approximately 100 um, thick, and the metallization is
advantageously from 0.03-0.5 um, preferably
approximately 0.1 um, thick, This type of film
thickness allows a high mechanical stability and

- durability of the film. At the same time, however, the

cross section of the carrier is still sufficiently
small for a high attracting force to be possible 1f the
film material is used as dielectric and for it to be

possible to keep the material and production costs at a

low level. A metallization of the thickness indicated
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realized at | ow cost and has good electrical

properties for use in the electrostatic. chuck
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fromglass, for other substrates. If radi ofrequency is

.to be used during the processing of the substrate,

eThe duhiagnesshicn@ thiee €hlmk 020 medtedtlicde ioan ben, of
const r uct 0 | '
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chuck™ el e e bel ng
ehactparahbylansut@eeddimﬁnﬁIQﬂﬁ ﬁéﬂl@hﬁeq%@héyrater the
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contac connect an i nsul ated 25 adthrou%
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to be floati not to conn gted to
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”af§%gp8%aggy Q. PrQgs §§S§E%%t§%ﬁ%%rate whi ch has been

- .secure

£5°t he carri el'd by the chuck. If
the carrier is arranged in front of the chuck 35

eligCt F Q86 # A QUHLR YaY thhale tﬁ@e&oﬂlﬁh‘ﬁ_higva:ﬂeﬁypfocessing
faces the chuck €l ectrode, a.dielectric is arrg?% chuck
i 9 r gk FURSTEAdRick 1%t rYFES n %H’%ﬁl

i lellcs®trode can be constructed on a base body which

comprises a radiofrequency electrode, the chuck
electrode being electrically insulated from the
radiofrequency electrode. The chuck electrode 1is
preferably contact-connected by an ingulated

"leadthrough passing through the radiofrequency
electrode. In this case, it is advantageous for the
electrostatic chuck to be floating, i.e. not to be
donnected to the radiofrequency source or to ground
potential. This also allows a radiofrequency voltage to
be used in a simple way to process the substrate which
has been secured to the carrier and is held by the
-chuck.

If the carrier is arranged in front of the chuck
electrode in such a way that the conductive layer faces
the chuck electrode, a dielectric is arranged in front
of the chuck electrode, in such a way that it is
‘located between the chuck electrode and the carrier. By
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| ocat ed between the chuck el ectrode and the carrier.
By WD 2004/ 064122 - 10 - PCT/ CH2004/ 000010 selecting
athin dielectric with a high dielectric constant er,
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~particularly suitable dielectric is a plate of

alum num 5 oxide A1203 with the high dielectric -
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pgg%' bécgndl ParL i gular tongenepatgwd RC yohbage @ind less
200-" 1500 V, preferably 5Q00-1000 \éf Oon, accgigmﬁtﬁ of the nt
C CHPERELYE ESAVEEITEN Pet ™ot MHS Fr3inehand’ 't he® D57 - CH
ceipducthue |l@yercaf1yt heleatri erdiéledtsridus coossiabits, of
in a sinple way,.to forman electrostatijc
dé’\ﬁoélé’fnlc\ﬁlitlpfou‘fl%m(%elcaaﬁg& o rglc -éc’onﬁg%:{?_:éor%: ot TOWET
t et reuhdtorat foorea . gatowteana fiie chargeag Vﬁ_rﬂdih can be
diseharQl gdige' ng.fequijed. Ihe valiages émdi cabed, many

f orstandar O carrier cross sections, lead to a
cawrdstcagri@dsure which is suitable for the processing

of sem conductor wafers. The chuck el ectrode may

aitar 1. SRRt 00| The (RETOTIT Hh bi BTRIDr t°
MydnipRdlsar e ectolsigd | stk déor ceamblghng a voltage
 between the frame and the chuck electrode, it being
possible in particular to generate a DC voltage of 200-
1500 v, preferably 500-1000 v. ©On account of the
conductive connection between the frame and the
conductive layer of the carrier, it is thus possible,
in a simple way, to form an electrostatic chuck device,
 without either direct contact-connection of the
substrate or a gas plasma for charging and discharging
being required. The voltages indicated, for standard
carrier c¢ross sections, lead to a contact pressure
which is suitable for the processing of semiconductor

wafers.

The chuck eléctrode may comprise a plurality of regions
of different polarity. This makes it possible to form a
" bipolar or multipolar electrostatic chuck device which
does not require a counterelectrode or counterplate. In
this case, therefore, there is fundamentally no need
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contact connection. In general, however, the
attraction forces which can be achieved with bipolar
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stéps, a chu strate can so be heat ed
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which is insufficient for effective cooling. The

it is

"solution with an electrostatic chuck and large-area
securing of the substrate to a carrier allows a
significantly higher pressure of the back-surface gas
and therefore significantly improved dissipation of
heat from the substrate.

During certain processing steps, a chucked substrate
can also be heated, for example by suitable control of
the temperature of the planar outer surface of the
chuck electrode. The heating can also be accelerated by
a back-surface gas. Finally, there are processing steps
in which there is no need to control the temperature of
the substrate. In these cases, however, the chuck
device according to the invention ensures that the
substrate is held stably and can easily be lifted off
the chuck device again after processing has taken

place.



the substrate. In these cases, however, the chuck 35
devi ce according to the invention ensures that the
substrate is held stably and can easily be |ifted off

_rthe C agai n after .processing
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conductor, a chuck device according t.o the. invention bl
2N AN R bl usEF FEDur X885 ng St at PR, j Rossible.
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conductor, a chuck device according to the invention
can also be used for pure cooling stations, in which no
plasma is built up. Cooling stations of this type may
be arranged in an installation between two stations in
which more extensive processing of the substrate takes

place.

The following detailed description and all the patent
claims gilve further advantageous embodiments and

combinations of features of the invention.
Brief description of the drawings

:In the drawings, which are wused to explain the
exemplary embodiment:

Fig. 1 diagrammatically depicts a unipolar electrode
and a holding and transport frame of a first
embodiment of a processing station according to

the invention;



exenplary enbodi ment: 35 Fig. 1 diagranmatically
depi cts a uni polar electrode and a hol ding and
transport frame of a first enbodi ment of a processing

stati jJi)g to the inygntion; - :
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Fig.. 2 diragrammatically depicts a unipol ar el ectrode

and a holding and transport frame of -a second

enbodi nent of a processing station according to 5 the
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10 and a holidigheadnd 34 anspesdedd i Sfaidhi d€cording to

enbodi nent of a, processing statiaon according to the .
i nvent i on,tWhi ch¢8RpFPRes &% ad’r’rb]f?réqu@ncjﬁes]tﬁﬁt&’éjc 15
15 Fig. 4 giagiqaaabetatdy oepi ellecarbidpolard ettest cadeier

and a hol di,ng an .trz:giqo%rt fer_ams of a fourth
- enbodi nent® gt Dridt g %%t i on according to the

i nvention; and 20 Fig. 5 diagrammtically depicts a
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of a processinge;station according to the invention.

For the sake of clarity, the length ratios of the

conponents illustrated do not correspond to those_ used

i Firald t diadrameets cillsy agisbiesst o at h&ipelesw ggegbrode

figures). AgagrheiahhbMalR0 cinypbeh arkabgerRr#arourth

and . . ,
embodiment of a processing station according to

the invention; and

Fig. 5 diagrammatically depicts a vacuum pProcess
installation with a plurality of processing

stations.

In principle, in the figures identical parts are

denoted by identical reference numerals.
'Ways of carrying out the invention

Figure 1 diagrammatically depicts a unipolar electrode
"and a holding and transport frame of a first embodiment
of a processing station according to the invention. For
the sake of clarity, the length ratios of the
components illustrated do not correspond to those used
in reality (the same also applies to the following
figures). A carrier f£ilm 120, to which a large-area and
‘thin substrate 130 has been secured, 1is clamped in a
frame 110. The substrate 130 is, for example, a
circular, thinned semiconductor wafer with a diameter



thin substrate 130 has been secured, is clanped in a

~frame 110. The substrate 130 is, for exanple, a

circular, thinned sem conductor wafer with a di aneter

wO 2004/064122 - 14 - PCT/ CH2004/ 000010 _qf ,300

a 10486432200 um Theditfensi ons o@?‘gécgg%wqqgom
are such that the substrate 130 can be secured over

its entire surface to 5 the carrier film 120 cl anped
it e d menklQ cHielsesw igfg 209 ehf.ect ed between the
underside 131 of the substrate 130 and the upper main
surface 121 of the <carrier film 120, by neans of a
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el ectri contact-co te top rt
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arranged adjacent to a

anar per outer surftace
ofcar sl ﬂzllcn el%Q:tmaiﬂehaw@ owﬁ:@m@weal%g ni&8r pgEéprhery,

12t§1r&f v heban | &l daPokl e RAROSlE oRed paratkel 110
c?at a short distance fromthe upper outer
snﬁﬁ%ﬁﬁ?

Both the bottom part 111 and the top part 112 of the
frame 110 are made from a conductive metal. The carrier
film 120 is made from polyimide and is 100 pm thick. A
metallization 122 with a thickness of 0.1 um, which is
electrically contact-connected by the top part 112 of
the frame 110, has been vapor-deposited along the upper

main surface 121 of the carrier film 120.

The frame 110 with the clamped-in carrier f£ilm 120 is
arranged adjacent to a planar upper outer surface 141
of a metallic electrode 140, the lower main surface 123
~of the carrier film 120 being positioned parallel to
and at a short distance from the upper outer surface
141 of the electrode 140. The positioning of the frame
110 in front of the electrode 140 1is advantageously
effected by a guide (not shown)} for the frame 110. The

. surface area and shape of the upper outer surface 141

of the electrode 140 substantially corresponds_to the
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141 of the electrode 140. The positioni hg of the frane

35 110 in front of the electrode 140 is advant ageously
effected by a guide (not shown) for the franme 110. The

surf d shape of the_upper oute rf 4
o#"ot %Z)%éa,r@mge 140 subst énﬁiSaFI y correé%%ﬁ%@f‘?@d‘%% 0010
WO 2004/ 064122 - 15 - PCT/ CH2004/ 000010 shape and
surface area of . the substrate 130 which has been
adhesievadnd beadédctoatrka ot riles &ubst#20¢ 1BOwesteich has
t he sane gl ectr 14 so allo substrates if .
sr%‘ﬁelner %&?Sa%‘@eggﬁar%%m?%ébe%ﬁel glﬁset ak?layr rilﬁﬁ(‘%pl a%lel.m 5 120;
| mowey eregi ire ofame sedgcsrofiesiferrlyo tdiel wiectwbosferates
14¢ @%ﬁalg e&a%éf 984-gk42 o AT QU0 %em'e%hgt%%: S Ip_%%e .
gas can be fed to the space between the carfier Tilm

120 and the outer surface 141 of the el ectrode 140.

Fam 1ohé hirt%g@:eblhpQﬁE, i8s g&&éssowlwesym&Ebyi, S thiROWS] PEErode
se, is not illustrate nd rel eases fhe gas,, e.g.

arddn, P38 g %aosnt%%?ﬁ%a&g‘g'pr%}%%‘fﬁ Y lEBnﬁec}P%%Jgf%urface
t hmsgasard ebd fEAR.td5tRAevaidaage sotween 150 wimh.er film
g Vi for e e eng
o L L
t il auiyeRe 140, IR Sevitect edhisdt weenknfenn®@edl |§% 1S

et r;ode, kA @nd 4e r&1888ed 1OheWgheh Sg. argon, at a
electrically connected to the 20 conducti ve

MECRIFOLAEIdR 1D5CSTHEST r aife  EPBTERGCY he? efidi®e ERE Teed
mataal | i zati on 122 are at ground potential, while the
outer surface 141 is held at a potential of 700 V.

This results in an attracting electrostatic force

bét weditadwe smimte i 229 owhieR gbngSathe eamd ero¥tage of,

o1 n t er f t 140,
a%%r?h(gxca 1 QUL &l oS K 1%%4?% thrl?e nge%gima@ﬁ@n 482 and

rier film e ubstrate 130

SEQE e PUET t FE iR seddbnt 85t néheel &digGdO 0. 14Hhe 1S

L Q:ro‘fl@le];%)&@at efle Pt Nithear 88 L1 A c CRTROIEs 100t R&xd the
known fo

rame &q%[a % ich i1is electrically connected to the
conductive metallization 122. The frame 110 and
therefore the metallization 122 are at ground
potential, while the outer surface 141 is held at a
potential of 700 V. This results in an attracting
electrostatic force between the metallization 122 of
the carrier film 120 and the outer surface 141 of the
electrode 140, and the carrier film 120 with the
substrate 130 secured to it is pressed ontc the
electrode 140. The force exerted per unit area F/A

corresponds to the known formula
F/A = 1/2geg,U% / &%,

in which U denotes the applied voltage and d denotes
the thickness of the dielectric. With the arrangement
illustrated, with a film thickness d=100 um, voltage
U=700 Vv and a dielectric constant &=2.5 of the carrier

~film 120, a contact pressure p=F/A of approx. 540 Pa

results. The back-surface gas pressure must not exceed



F/A = 1/2EoCr U2 / d2, in which U denotes the applied

vol tage and d denotes the thickness of the
dielectric. Wth the arrangenment 35 illustrated, with
a filmthi ess d=100 um vg%tage U=700_V

dié thor%)coc ant Er=2.57of"the carri ePCT?Eg?rﬁR%)?OgMD

~contact pressure p=F/ A of approx. 540 Pa results. The
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back-surface gas pressure nust not exceed WO _
2004 064123816 prESTULF2QYFH/ 008010 edtheocont et chuck, to

pressure of t el ectrostatic c k,.to _ensur
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The k value of the b surfac as at

this type o
preaactiredts Hranehey T K. SFRECFRJTF obP NG| g}&‘éﬂf‘onThe
10Gc r esillies foir tohe healcki-cansber: bager a8Si wafier type of

Adhesi ve Fil ck-surf T i Vi :
SRl R A 8Pk TR fRARHES L arion
[ WerK]ts7. 53] 05 SXEd8 XEIEHY: % of the thermal z0 x1
~2 =97 resistance Under an assumed thernmal | oad of

¢ 8—Wenr—anmd—=a— tepperat ureg of the g ectrqde surface
flapeC, uynder 15 sf&haadent|ehdhgniig i|ldiddmt hearkoqyrfa¢e gas

4 welen LesRAnely sy | ust| 83C Thils eonpares with

~ 0

he situation without a chuck, in which the

oo

GnPaknezk NGOt herw s t he sjubystrate jismo excessively

dWKIEr f ace gas can only bel used at-la .20 ipressure—of

hent: Tayer ,Sr waf ef _Adhesivie. Fi I m Back-syrf%ce gas
erpde ABEHkbe i vi ) 71860 1l T8 2x10” 12

1% of the thermal |=0 =] 2 =97

‘| resistance

Under an assumed thermal load of 0.3 W/em® and a
temperature of the electrode surface of 21°C, under
stead-state © conditions the result isg a wafer

temperature of just 83°C.

This compares with the situation without a chuck, in
which the back-surface gas can only be used at a
pressure of 20 Pa, since otherwise the substrate is

axcessively bent:

Laver Si wafer | Adhesive |Film Back-surface gas
Thermal conductivity | 150 0.1 0.2

[W/mK]

Thickness [um] 200 20 - 100

k value [W/m’K] 7.5x10° 5x10° 2x10° |10

% of the thermal | =0 =0 =0 >99

resistance
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[WnK] Thickness [pn] 200 20 100 k val ue [ W nzK)
7.5x105 5x103 2x103 10 % of the thernal =0 =0 ~0 >99

‘resi stance WD 2004/ 064122 - 17 - PCT/ CH2004/ 000010 On

account of the |ower gas pressure, the a

b¥Ok 28047 864144s is at nostT 10 WneK Unpcf'&) cﬁfzdﬁ;é 16d¥o10
state conditions, at the sane thermal |oading of 0.3
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Canioes f 'I‘%x'inslzi)ea&é’g ethergaMtrh ddigrsubst r akes ¢ 8Agcalayer
t hén be released fromthe electr de 140 w t hout

b@!urglqw@@edanﬁuwellzt%%@} aRREETeal | SRS e s a oWy
UERledr ehgetEpdeso anthar hehdi m);}aantdratreanslmortiamaaﬁé or
of a second enbodi ment of a processing station

adES HHE% 0 the 20 invention, in which a dielectric

is arranged between the el ectrode and the carrier

C:@@egﬂﬂg thedr éﬁﬁd ]:{é‘arsﬁgrﬁaetﬁtcﬁﬁtbae wEePN&he outer

di ment “correspon first

i I9urstacst etid 1 nbwi gadr gwitchs 1R1gar$? eFRAt rﬁcé:gb coigeonents

‘;‘gﬁeﬁaﬂ%ﬂ% gbe@r&yﬂl@lﬂ rt?dter%httﬁ]traTBeZ&@rhra@rbe‘BriLm 120
in.a frame

RIS JASTBT Te SHOSTTATE 230 G alhet v yFofeased

banded die tdieedjrele el vetioate B3 hoofi mpeid@dcar r| er

film220. The frane 210 corresponds to the 30 frane
110 of the first enbodi nent and i s conposed of
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toaﬂud a holding and transport frame of a second
embodiment of a processing station according to the
invention, in which a dielectric is arranged between
the electrode and the carrier clamped in the frame.
Large parts of the second embodiment correspond to the
first embodiment illustrated in Figure 1.

A carrier film 220, to which a large-area and thin
substrate 230 has been secured, is clamped in a frame
210. Once again, the underside 231 of the substrate 230
is adhesively bonded to the upper main surface 221 of
the carrier film 220. The frame 210 corresponds to the
frame 110 of the first embodiment and is composed of an
annular bottom part 211 and a corresponding annular top
part 212, which is releasably connected to the bottom
part, with the carrier film 120 clamped between the two
parts of the frame.

A first difference between the second embodiment and
the first embodiment consists in the fact that the
metallization 222 has been vapor-deposited along the




10

15

20

25

30

35

part 212, which is releasably connected to the bottom
part, with the carrier film 120 cl anped between the
tﬁo parts of the frame. 35 A first difference between
the second e di ment and first enmbodi

c 895 120104 / ﬁ43%§ fact that t’hég netall|2539¥f5%%2P%ﬁ&900;0'
been vapor-deposited along the wo 2004/ 064122 - 18 -

PCT/ _CH200_4/ 000010 lower main surface 223 of the :
Calohied! thairn 83@fabee.223t hef canei eradfiilen 2201ms 220, 1i.e.

q h ! ;
ettt | ot o 728" coRt kS Rgstoc ' (A, & Sverse
bmirt:mtyaﬂmtomm ofhe¢ hErdman®l0. 5Thii @Iet@rldezagap@ %22 is
n%%% Q:mc%n&%%cli.lé%it 'fb\ﬂfe ﬂ%aﬁotg&ﬁ f)é@gec?]%io W thd herame,

-in carrier arranged adjacent to a
dmén@&t OnEeplegea 243, M@Riec A Offe Br @@@ﬁ%ttlrvr@ Bsper -
termnation of a netallic 10 el ectrode 240. The

'dlelectrlc lﬁé w&%% nsi sts of_ al um num oxi
S

EXTE n2 &S dmta b oo SR Eiipo220 s
t%&fﬂaﬁigézﬂWGSL@fjaSeﬁpprw d0@imlectiie pdate nBdh, which
surface 0 r ari he
e s ton 509 | SHRSETL | GREAATAPRE 10 LR aToRtic
a&dmwowestaé@e le”tl:ﬂ'n ﬁh@l@gﬁéﬂcmha%rf?e@e ggnsapts of

Uﬁrﬂ %!rr@Ctd')él‘aem %1%0;43 -wHih SWiaces arl@?gl@nddﬁé@@@trlc
mal n surface _244 of .the di el ectrl% S‘E‘Iate

Zﬂ%ﬁ@qtheﬁﬁﬂ-grfe et f&ickmessecl f o PR ond
carkespend atshensde t D23 hefshape cand isr facen 6&25@& béaring

the substr te 230 d I
LB R A OB 0 nte PRBAEAC P e LE Bat Fade .S 2
has shagas diesthiR4? finont hehe naghen rofin tsunkice o344 of the

)@T‘é\étercx:,r tchgﬁ%h% whi.ch gas feed 25 a back-surface gas

e space between the carrier film 220
and the upper nmain surface 244 of the dielectric

phafe Ld3radeVarbage sPUEEEpR5Q £ stie@nuppked meinesarface
the netallic 30 el ectrode, 140 %@% the.f

wiiddh 9§ éi‘i@ct(ﬁ@a@qg}:lc plate and Q:%ere%oré of the

electrode 240 once again correspond at least to the
shape and surface area of the substrate 230 which has
been adhesively bonded to the carrier film 220. Once
again, the electrode 240 has a gas feed 242 in the
region of its axis of symmetry, through which gas feed
a back-surface gas can be fed to the space between the
carrier film 220 and the upper main surface 244 of the

dielectric plate 243.

A voltage source 250 is connected between the metallic
" electrode 140 and the frame 210, which is electrically
connected to the conductive metallization 222; this
voltage source once again generates a DC voltage of,
for example, 700 V between the metallization 222 and
the electrode 240, with the frame 210 and therefore the
metallization 222 once again being at ground potential,
while the electreocde 240 1is held at a potential of
700 V. This results in an attracting electrostatic

force between the metallization 222 of the carrier film



connected to the conductive netallization 222; this

vol tage source once again generates a DC voltage of,

fgr elxarrpled 700 V between the netallization 222 and

the el ectrode 240, with the frane 210 and t her

t {0 290084122, | on 222 ofcédagai n bei mF %ﬁﬁéﬁjh°0010
potential, while the electrode 240 is held at a
potential of 700 V. This results in an attracting

eloeqt rgsdatdHe &oecerdbet waan ,t heo mehaltl | Ziaé | @ar232rof £i1lm
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the elggtrag rreqr%t ﬁ-ﬂk]&‘%@r% £10e t@fe]féétcitl@ "Pé‘f‘c:e F/A

f or the sa ness of the dielectric
Flekex teder t BAXperumii t AER | nlﬁcc@f%@%q h t"’Hé the

gpprOX|naEg] g{ogn gg%bs %gc¥ th sté/‘%altfy”:lci;a_orfaf:tor of
) oun 0 e r i e

CAPSEATBE Y | he (el SETFYAL plch oL BA3 L LpSTe Gt £LectrLC

f ondt@tsageo¥okhag@izleonirdel Hirsass I43 of Tlegpepore, for

1 Pa 10 |
R e

flxretdmélta nm@vehahe th@omacdt pirfdee t gapepaLssUref dae be
suhsbrale. (ﬁé&gg%é¥gg PRES- g3 Ay Peher improve the

short- C|rCU|te t he electrode 240 by a switch
25PNtgelt Iodt HHGt FerPEHRSHER & fardS SEREHE 36 gr ound
potential and the «carrier film220 together with the

substrate 23 an be lifted off the el ectrade 140.. 20.
TS et %aﬁ?agﬂémﬁﬁ?cﬁpFﬁ &ﬁ@%ﬂsg Gﬁt ST g R
ammeiIeﬂemU&@dand2mmankpora f sare chf 25ﬂh|rdo that ©both

enbodlnent p ng, st 0
Blce el PRESERLDScS! A et dina e e one
B)pama;ff f idm s G, tcag@@see@mvotfhtm% £y t%%\t]e bé3 Osegn be

|qf%éga;yﬂpQ§§gQgégggddgtf4y etching the substrate.
The structure and arrangenent of the frane 310 are

!dentlcal to.the.frane of the first enbodi nent as
i I upideatrdii agFamteidal By caepieesf id nuddformdeel eonrode

~and a holding and transport frame of a third embodiment
of a processing station according to the invention,
which comprises a radiofrequency source. By way of
example, a design of this type can be used in a
processing station for etching the substrate. The
structure and arrangement of the frame 310 are
identical to the frame of the first embodiment as
illugtrated in Figure 1. A carrier film 320 made from
polyimide with a thickness of 100 um, to which the
substrate 330 has been secured over a large area, 1s
clamped in the frame 310. The frame 310 is composed of
an annular bottom part 311 and a corresponding annular
top part 312 releasably connected to the bottom part,
with the carrier film 320 clamped between the two parts
of the frame. Both the bottom part 311 and the top part
312 of the frame 310 are made from a conductive metal.
A metallization 322 with a thickness of 0.1 um has once

again been vapor-deposited along its upper main surface



polyimde with a thickness of 100 pm to which the 30
substrate 330 has been secured over a large area, is
clanped in the frane 310. The frame 310 is conposed of

B AR Yepd8Ra L lohl y conneltea o ¢ e BN 4 GT0z0

wth the carrier film 320 cl anped between the two
parts 35 of the frame. Both the bottom part 311 and
t Belt omdpant SlecofiddElyrasntdtd-avansadedf mom ahe top
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vapor -deposited along its upper nmain surface wO
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f Qbred Ly s@ur%er adicof eROURC ecltcréada:r?él&afeﬁb tWequency
radi ofre 3%@ volt e source. 3 its tog si de
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{ Rdee5APEF PR IDY; o ef AL ipFuator
C@ﬂaﬁbc 3i4rt$sulta:teorsurpﬂaa:teea&%, cdfhevtsiutf awe rarsgorafs to the

cQ n h 0
FShP3ET Ay e P 15295k PR RpRSEEY CRagkcLPRe, 245, Tme
3¢huchnm@ga;|qﬁem 3147 t hensen@oinf agkth aflba, siggle surface
a%&%ggedlgn éfﬁﬂgﬂeﬁ“ BT R At/ It SN CB 1 aRGA 94@ Jasnce
42 runs through the radi of requenc el ect
53531RNG | H3BI AN oF hEc TG oA CHE C Ak T kT SReNCY
3éiecEB@def HES 3491f1e8 1agsr21.g_@¢eﬁ |h plsteh 3a 6Wa3!nf d5 thkatchuck
I S acC the carrier I |
bBLeEPEREE Bavar Nttt 240 LS norFEhEER e o YAy

t heatippée duver manfna(selmlzeoﬁ%he)fcmhfk @lwctenddilm 320

gene}%gggﬁgﬁ%%!%@f%qﬂéf §R&r8€ ESth@@‘alstance from

ween the netallization
3zheansPeie OUPEET sué@ﬁee §éﬂ-f aéethelchpckhelergErde 347-
el ectrode 347, is connected between the chuck
el ectrode ;347 and the frame 31

ePBEEr PEATY GonfREIRF t BOTHES ¢ gﬁ@uc”ﬁ%gh generates a DC
Wbakhgéatb@mééﬁ ’dlrfethleSaG:a:‘EEathomev_EZZ telmel 26he upper

N T
connected between the chuck electrode 347 and the frame
310, which is electrically connected to the conductive

-metallization 322, In this case, however, the
metallization 322, unlike in the first embodiment, 1is
not at ground potential, but rather the chuck circuit
is floating and is not connected either to the
radiofrequency circuit or to ground potential. The
contact-connection of the chuck electrode 347 1is
effected through an insulated leadthrough 348 which
passes through the radiofrequency electrode 345 and the
insulator plate 346,

Ah annular shield 370, which is connected to ground
potential and the cross section of which approximately
corresponds to that of the frame 310, is arranged above
the frame 310. This creates a dark space over the frame
310 with respect to the sputtering source used in the
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radi of requency circuit or to ground potential. The

cont act-connection of the chuck el ectrode 347 is 30
effected 1 hrough an insul ated._| eadt hr oug I ch

pd¥Y AL G4 he radiofréqgénéy electrgﬁgﬁgﬁégg%GOOOOIO
the insulator plate 346. An annul ar shield 370, which

is connected to ground 35 potential and the cross

- sestdiompfopdir£thi @pproxi sapekyencor mespaidd tof titee ODfame

t rane 310. i s arranged abov t fr j :
orid B SaR e SX SRR AR H 18, R slich Adterial
t avttiteh dme thrdmesthed efryedtha $bles W RO} 0641OR being

21, - G200 q%%g] ef1ghi ng -operation. This
p?deeipedr:i%tqsgerrateriddg%oo the frame 310 from bei ng etched

away and al so prevents material which has been etched
framd hegsubst cake 33bhd rom bebng bedapast t-esh opuitwed with

frame 310. 5 Once agajn, the frame 310 .can be
ST - DFFEET O Aach  Ehe Ryuer SBREFACS 1 By 4hat both

swidrgorafits sartchabriouight cawmponket ssame bpoughtiad. The

th t a2 ' fi 3
W e CPLER: 20 JOfferhigt (hiky It Dok Bagtaeh a0 can
t Hhathukek wkdersede B3 vidoghuckeisdgatmes@ed 4 Fi YhFaout

4 olisagy af dekal |y depicts a bipolar electrode and a
hé#ﬁ?%% and transport frame of a fourth 15 enbodi nent
of a processing station according to the invention.

The gieehani gakgsbitiet veeland Gigiangenentbigfoliche Bitamerode

410 are identi.cal to the frame of, th jrst d f hi
2 hboRi mERLELOgs A1t FHEMPTTE Fi 35%*&% 10%_(1 4" EBuren
Ongebcatjaient t bé car mmycdddimgi26tetipsl yaadeedifigh te  the

1 dgﬁggﬁ f 100 }am to which the substrate 430 is
.sglcure gjvrg'r a large area, is clanped in the frane

410. The frame 410 is conposed of an annul ar bottom

Paite 4ddcREnfbgl a sGoficRsRRNMY appshaembap R ttMd2frame

r%hﬁ?sggéyidentical to the frame of the first and third
embodiments, as illustrated in Figures 1 and 3. Once
again, the carrier film 420 of polyimide with a
thickness of 100 pm, to which the substrate 430 is
secured over a large area, is clamped in the frame 410.
The frame 410 is composed of an annular bottom part 411
and a corresponding annular top part 412 releasably
connected to the bottom part, with the carrier £ilm 420

clamped between the two parts of the frame.

The frame 410 with the clamped-in carrier film 420 1is
arranged adjacent to a planar upper outer surface 441
0of a metallic electrode 440, with the lower main
surface 423 of the carrier film 420 positioned parallel
to and at a short distance from the upper outer surface
441 of the electrode 440. The surface area and shape of
the upper outer surface 441 of the electrode 440
substantially corresponds to the shape and surface area
of the substrate 430 which has been adhesively bonded

to the carrier f£ilm 420.
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connected to the bottompart, with the carrier film

420 cl anped between the two parts of the frane. The
frame 410 with the clanped-in carrier film420 is

SRR .8, o g s

surface 423 of the carrier film 420 positioned
parallel to and at a short distance fromthe upper
outer surface 441 of the el ectrode 440. The surface

d f. 35 t f
o £SOk SRS LoD B UPREY Ut SUELEES 481 glicn 5o
shipstand. Surfize cuppea owfer heulstms% réde déothﬁl ehepgsode
Pep AdeS) dELYs DaNiedy LOnthe) CALEI S OF| Phé2lpper outer
PeTiRmD 44 9boofo the @é@@ﬁa@ee&%d@f@rgse?%dusbe?tmde

sudaces of1 ek ehed B1v 1 msin o ddp imnum@@repe&efode 440 by
surface 441 of th rec

el ectrode
Ceht CRFAEG! ohPBP LR HEE LR “ut 440 o Tobr TR Dr e the
el asddradiee U rdde  £4% ohel @ﬂ)ﬁtd)ltﬂd&teﬂywhakf _ the dlameter
eIetr S fromthe el ectrode 440 by a
tc 1%: ?énlsélu a{{boc#g S#@F’e 446. The di aneter of the
second el ectrode 449 is approximately half the

digHrel esqapi, the ehRctrofie #49s 1050368 sagpd nsyzhlﬂelt:f}e the

re ion of 1ts aX|s of synmetry the el ect rode

Frage 4440 \Mﬁ%haal%"ﬁ p§§§@s 445y otiBRCRh S " passes

'I R ALEH ptﬁée 44Bvandoirhe sepond 4ebectanade #4® apdcond

t hr.ou ba urface C be f
SRR b ot BT aF FEBPER, MALE0 My 9F can
su:ref aﬁed44:b ofhe hepebecheadeemmhe\ gakrage Joumced20 and
9Qr S, \V et he two
eI ec? rodes %&?{%1%,4@3%con%e%t e ¢ 20 dtlJé:t%\r/\%ede'n t he

metallic el ectrode 440 and the second el ectrode 449.
The ¢enkagl copneeki o ®f wﬁﬁ&ﬁcgeﬁerete@t r@dedt49oit sage

D S ChiB ISR OB WIS 180 comectes
between the metallic electrode 440 and the second
‘electrode 449. The contact-connection of the second
electrode 449 is in this case effected by means of an
insulated leadthrough 448 which passes through the
electrode 440 and the  insulator plate 446. The
electrode 440 is at ground potential, while the second
electrode 449 is held at a potential of 700 V. This
results in a scattered electric field, which generates
electrostatic charges in the metallization along the
upper main surface 421 of the film 420 and possibly
also in the substrate 420. These electrostatic charges,
the polarity of which 1s opposite to that of the
respectively adjacent . electrode, result in an
attracting force, by which the film 420 with the
substrate 430 adhesively bonded to it is pressed onto
the electrode 440, The embodiment illustrated,
therefore, realizes the principle of a Dbipolar
- electrostatic chuck within the context of the
invention. There is no need for electrical contact-




el ectrode 440 and the insulator plate 446. The 25
el ectrode 440 is at ground potential, while the second
el ectrode 449 is held at a potential of 700 V. This

rewpl boouRogsseattered eleciryg field, Wiy c&?ﬁﬁf@icﬁfoozo
el ectrostatic charges in the metal | i zati on along th

~upper main surface 421 of the film 420 and p035|bly 30

also in the substrate 420. These electrostatic

ch&PYBECtiPRe Yol et FeERLMAPBRLPE oRYe tlas oPERAL VEMOT -

" thaepbespeat b¥ekteadj agenboebecbrodre £€58tEata &m0 .

-attracting force, by which the film420 with the

“substrate 430 adhesively bonded to it is pressed onto
'35Thbeeébetrodds 440, THe esbotiemehioritl-lcistoidtted, with one
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(EEELAE. hpall s63.Ehe 81 NOLD! 18, AP Bhponente ars

W't hin 't he con .
i nbeaupbh. Thergrovn@o peleentibrl el dhe | o:armiom acdtilygp 420

2096{;@@14&%2 m%?trPCEﬁ@H%Ql%/tQ%%lou ¢oBaACtidh Obet %1 eased

metallization which has been vapor-. deposited_on the
fi FRPR2BD8r SbECERRICUASLP r WL BRARD. Paheo el BRERSdes 440,
449 can be short-circuited with one 5 another by a

o EhE D R 2 L o IR, e BE s, 2y, the
t hebsagbstrnier 430 faae tdfencie ebdebsede isomptheestrlcted

el tq@ﬂg Lt h i- i 1Q.The
ar?gngenengﬂ%?ﬂgtquﬁﬁgg Pgefggggodggmgtt?ﬁ% p01%%rmay
ou@%?oslaﬁfgé%%%btlﬁ@del?»@c??-@% WavYRoglpast thet syrfpge; by

t hga@noel akampaps ItIHeuslTx{rﬁézedeléTé@réd@ @Qﬂfe§e”@)é51§h§@ in

be distributed in_ot surf
e R e | (RO AR RO e R A bt USe FEadas | i th
lonerst arhazhapmo Feubhel sate odes tr:anl aveel@sdigosd in a

W4l TRE CublaN pocsulipsLeots odepcan e destaned L. s

S| m exa SSI e arran
| sOTl%nénl Whmh:rth%ecerwbaar oumeefr sanffearse 1s divided in

| Ngn@nad argd.9f mas i t EﬁeeXéﬂa&h§1é' | ustiated ad 4y is

20 addltlonally hal ved, so as to Tormfour regions.
THAAL Capfakbnt hRLYPEns S8r &Sc dith ket tf%u¥hée€&PF1§nt Then,

saaudit€cét regions are connected to the current source in
such a way that they in each case have a different

polarity.

Figure 5 diagrammatically depicts a wvacuum process
installation with a plurality of processing stations.
‘The arrangement of the eight processing stations
581..588 forms a regular octagon. All the processing
stations have an electrode 58la..588a in accordance with
one of the four embodiments described on the inner
side; it is also possible for different electrodes
{e.g. wunipolar and bipolar electrodes or electrodes
with a radiofrequency source) to be used in the same
installation. The upper ocuter surfaces  of the
electrodes 58l1la..588a are positioned vertically and are
" oriented outward.

A substrate 530, which has been adhesively bonded to a




an I po ar

such a way that they in each case have a different
polarity. 25 Figure 5 diagrammtically depicts a
vacuunrprocess installation with a plurality of

ons. The arr ngenment of el
%géééng s%gé?ons 581. fornms a rgé&?ggb%ﬁﬁ/OOOOlo
octagon Al the processing stations have an

el ectrode 58l1la...588a in accordance with 30 one of the

'f(narfmwmdfhhmt526e$dambed am tsheframer518) des intieduced

POt %éé’élﬂ%ﬂ&ﬁe% el el %%ef%r (%tgtiHﬂi PR and

ectrodes or electro
r deRerveQuiney dais cépstalbatiged scRifher e Processing,

i npidhAdd Oy TheUPRRENSUEL! Stifases 31 I henb transfer
el ectrodes gSla 588a are positioned vertrcally and

aretaeioenp el SOTRELESSA SOBsEXAP L1830 & WRCHRatChEenThRe
adfh%rhé/elSlObOﬁdﬁﬂlﬁQ & iD i204106412@8nte@4 throughout the

SHPOTS Pht roude B o R oS (il S0 CoBHEner
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e 1 1on a

1 rvanist ethstatlbsnISSQ 530 hesnbesth fromd hieo the electrode

i | at,i t SsiN I t
{0 L RO 35 U RS R the | EBULEGAR! [ i

CORRT QB ater thRarfHla@e)a VRc RFROFGERCeTHEL LR r e 5P the

| reﬁmwsmmdixﬁ@h&s/ whientiedvé hpeegherbséheeaphsbetnbt the

15

Af t h f th
SUBEHTS S0 Ao BEER L hovRaths EhECEreuts gbe " shig, tgame
vald ageen scapplved io ahsteleshaped tmadspbriOdevice (not
t f d f
RRLARI) 21 Bnl R Ao | 186 UA0ER YL Lo 8081 91 chapor
t IRl glity afeames hekachePgsalty o5t HE 1 ce¥podes segast¢ﬁé0n

f I B{T® t1ieS ébsakrffggl \B80-ddt idrst anhtshaped WdBASPREbeessing
devi ce, (not shown), which can be used to

sihf ously transport 15 eight franes, each

. positioned in a processing station, in the clockw se
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ection into the

R Tt bl Poues B9 ERe I (O pf breber hg Sk gter

i nit hehdedegskbrgngt atiadri B85 8hevherhe thyeanir B840, 5h8, as

in all the processing stations 581..588, is held

- securely on the electrode 582a during the processing

operation. This is followed by a cooling station 583.
Since no plasma is required for electrical contact-
connection of the substrate in the holding device

“according to the invention, it is easy to cool the

 substrate held on the electrode 583a. Next, there
follows an etching station 584, which is in turn
followed by a cooling station 585. Finally, there are
three successive sputtering stations 586, 587, 588,
after which the processed substrate 530 can be removed
from the installation again at the transport station
581.

The dimensions indicated for the wvarious pieces of .
equipment are to be understood merely as examples. They
can be adapted to the particular electrical and

mechanical regquirements. This applies in particular to



in all the processing stations 581...588, is held
securely on the el ectrode 582a during the processing
operation. This is followed by a cooling station 583.

AIPROBFTR e sLibci rat & 149 the hol di R§T400RG*/580010

according to the invention, it is easy to cool the

" substrate held on the el ectrode 583a. Next, there

fothéwwexnenﬂ(ﬂmnﬁg shiatkans584pfwhiled islddarrtaden and its

- fo Ing. gtati 85._ Finally, e
so- el JREERy, "I EBhY ARy AT bnaeds, FAERS Bifmoed
'af theroin Tkt enprecbsbedisunbsl sat be5geleahebedidfovently

fr&gn Elli'@ %&@i@'é@t tRE 8gebRa8Y &Q@ tﬁ?”%ﬁ?'rbfskﬁtainﬁ@e, it

e di nensi ons |nd|cate he vari ous
pl%%esPQﬁSl%h%lpﬁ%ﬁt Are %%mbeoﬁnd@rsPééatﬁﬁreP§h§§ than

__eww,ﬁﬁldéhedr &@naheavdaphgdive tbeapailinChl 8hall plate
_elgétrlcal and nechgnic I

L
rd L e TS e a0r eOE hakr B0 PRBAERE i

_ _trmamamxﬁﬂ ahd bei ciregsedfinte ehectfrede sawl céasrier for
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15

S, the frane and the film cl anped
t herein. e materials may al so be sel ected
differently on the basis of the intended use. By way

(ﬁTﬁéﬁﬁﬂdﬁh étléﬁiéa@Q§Sf@fetﬁ@rdﬂréttnb§£rén§|Qéhk@e can
ot her t £0I am e , Oor as,an alternai|ve to a film
a

al%,"‘-?nal‘iL "eraﬂ%tlﬁ‘f‘ F as¥PBI L 6RE4ABt hefd the
chdﬂmﬂngidnsrﬁﬁEﬁm@Jeléctfmd@lam@edhenﬁoelhetfiaHESaSthat
carrie e substrate. 10 The v n a

HLEE BRhsaPlE MEAiELSre ol MR T AN MR Rssure
parrltmiul@rlcmqolswmqmrerah¢qdiemgjmﬁn§m@bﬁtnatee

"electrode and the dielectric, so that it is possible

to achi eve a back-surface gas pressure 15 which
NQ%ﬁﬂiﬁﬂﬁﬁﬂ%léﬁﬁléﬁépﬂﬁ@ oPPERENE uNEeFatle. from adapting

Sigid fhaeatianf boengendiepic@rs of e(wié: fi10in adaphengirst,

itgﬁfggE”léﬂféﬁrgﬁe Ie E%éﬂég theh dl@iGC%Q%Cfb&gké in.
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the second embodiment). If a weakly doped dielectric
material is used instead of a non-conductive dielectric

- material, the result is a “semiconducting dielectric”.

| " In this case, the charge shifts from the surface of the

electrode intc the dielectric, resulting in a shortened
effective distance between the two mutually attracting
- "plates”, which leads to a significantly higher contact
pressure for the same voltage compared to an
electrically insulating dielectric. What is known as a
Johnsen Rahbek attraction results instead of a Coulomb
attraction. A drawback of a doped dielectric of this
type compared to a non-conductive dielectric may be
‘that the semiconducting effect often only occurs at
relatively high temperatures, which the installation
'according to the invention is imn fact intended to
avoid. Moreover, it is additionally necessary to
provide a certain continuous charging current, so that

the attraction is maintained.
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third and fourth enbodi nents or the di el ectric plate
in 20 the second enbodinent). If a weakly doped
dielectric material is used instead of a

“NoRoCPpPNFbbxE24li el ectric meigrial, the pea§ehbolod /200010

'sem conducting dielectric” in this case, the charge
shifts fromthe surface of the electrode into the

dielectric, resulting in a _shortened 25 effective
dlg]tlﬁnb’écléé{“v\é’éﬁcﬁﬁé twtrﬁ}tjifézlq%ﬁ att¥ Urhtisdgd 1s only an

péﬂaﬁ,_ﬁle whtCchsgl @@@slmea ﬁjzgrﬁfl@ﬁ@éi"YQf" ghgller number

act ressure vol t age ared.to an
o Rk P ecBrSTRtL Erat ahiad Ba 1 it A R bl 2l for
Johhsepraalebelmgt tortaticore r esulbks pcrmttelaﬁleﬁ Blﬁeali“bﬂb one
811&{1&0‘1:8@ étﬂé?wba%heo“ a@ggg ﬁ di 8 Iff the
ype conmpared fo a non n Fve |c na

bemv@atlme ogdr ebadudig nyseflif et dpbedn mﬁ@abb%wcms in

atynfehatdnee! ¥ubkgbatearelal ukeansyhireRat e horlzontally
installation ag¢cording to . the |nvent|on isin

i NRERRYSE 0C35TAFHF d. ewﬁre&FeF thQQWQu%P¥moﬂglFyC1uSter
nesess ad Yoét rHl dvandl tngestat to:ont i nuous char gi ng
current, so that the attraction is maintained. W
2004/ 064122 - 26 - PCT/ CH2004/ 000010 The vacuum
pﬂb@esgmmasﬁamﬁnimncamlharaOBdluéednmbaﬂ1th&ade@ntion
ol 8y Po0SI e hale Bl AkaRh OFoSTBLL Sl QUET o Obupstrate
proceSS|ng stations € arrange r|ng or
Hehbtlycéssiodg %ltrmln%n%tmcra’érﬁosﬁﬁﬁwné@ |m62rﬂerativth oﬁ@d in

5JﬁﬂﬁmdatE%i@l@ﬁd/égﬁﬂé¥§éwé¢é§ aﬁ@@h&hﬂ@ak@yt@%n51tlve
i nvention can al be use Eﬁ Iat %
o RS el 3R et S S pe e oL A L b [ pamage

arcandestcartieis, e.g. in the known. forn1of a cluster
with a central handling station. 10 To sunmmari ze, it
can be concluded that the invention provides an
installation for processing a substrate which is of

~sinmple structure, easy to maintain and in which a

thin and/or large-area, nechanically sensitive 15

- substrate can be processed wi thout the risk of damage
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or destruction. WD 2004/ 064122 - 27 -

PCT/ CH2004/ 000010 Patent Claims 1. An installation,
in particular a vacuum process i nstall ation, for

P:ﬁ%?@%%ﬂ?:;ﬁggnéag?og waf er, ° ﬁgg}’ﬁg‘§§%‘2?§g) pooodo

one processing station (582-588), char acterized in

"that to hold and/or transport the substrate (130;
23¥xt R ;CYediys 530), the installation conprises at

. least one frane (110; 210; 310; 410; 510) 10 with a
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cl anped-in carrier (120; 220; 320; 420; 520), it
bel ng Possiibssafldrtiba, subst pardiCcudgr 280;va33nMm 4Bgocess

st B sgeur ed opt_weeegeaﬁgera (1285 t2%e 32030420230,

over a large area he installation as
Gred4PAicl 1, incRaEct@risted?di B MO tgr water,

| ﬁ&e%{(lrﬂ_:re @iogﬁé&,gg oﬁézgpﬁﬁcé5§%ﬁ%88§5t§@!ﬁ@ﬁl sessa 588)
C UC ect ro avl n
outled SI“P 54k, 521 Qqq/h ﬁ%a&?? FE| ethe

- f Os‘u]:ﬁd’tef&tm’rlﬂaBO(lz(}O 2(B12C2;0 43% 5&2)0,, Stzme} unsbellatlon

PRI it otle ahateniin Ui s lhocss
24@&34@ cmed@nwxh%rall%@: o2 @ 2PRi nééovn520 it

C'E’éfﬂ% %ogélshér %&erﬂrzeeds@swawat(mbe cayy.i €330; 430;
120: 2 320 conS|stst§lep noncond
i

d.%wctw cbﬁaF@FPéﬁdaﬁéP CRARIEF bﬁ:t ' o2 2 0hadR0 7 v420;

| px0) (G2 22%r@2read. one 30 side; b) in that the
frame (110; 210; 310) is conductive at |east
regionally; and 35 c) in that the carrier (120; 220;

3220) | Tred anpedstallabechr ames( 11E1a2r@d 31040 n sdahm 1,

Mayr-ddhaly thes Qﬁde§ﬁh¥et%@ye%t(1%%as%220n%22brb§e551ng

cont act- connected to the conductive region of
f reliRE TR O (26G4PG6A 1 280mPF8ses pcr/ (FReti/ @é{ﬁ?ﬂ?od@ (1407

240; 340; 440), having a planar outer surface (141;
244; 341; 441), it being possible for the carrier (120;
220:; 320; 420; 520) to be positioned parallel and
adjacent to the outer surface (141; 244; 341; 441) of
the chuck electrode (140; 240; 340; 440).

3. The installation as claimed in claim 2,
characterized
a) in that the carrier (120; 220; 320) consists of a

nonconductive dielectric material and is provided .
‘with a conductive layer (122; 222; 322) on one

side;

b) in that the frame (110; 210; 310} is conductive at
" least regionally; and

) in that the carrier (120; 220; 320) is clamped in
the frame (110; 210; 310) in such a way that the
conductive layer (122; 222; 322) '1is contact-
connected to the conductive region of the frame
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(110; 210; 310). 4. The installation as clained in
claim3, characterized in that the carrier (120; 220;
320) is 5 forned by a vacuum conpatible, thermally

st abl I particul ar of,polyim de,

coﬁgug?P3éaF§§2? (122; 222; 3% IS fcwrﬁg?%§&%%04/000010
vapor - deposi ted netalllzatlon or a conductlve

polymer. 10 5. The installation as clained in claim4,

char act é1i8ed2LA:t BaP) the film (120: 220: 320) is from

50- 200 dun, preferably approxi mtely 100 um thi ck,

an t he netalllzatlon (122; 222; 322) is from

0.63-0. 5PEm  IHSEPAFPappradki mefERimed1 pAP t hiiein 3,
15chardbeerhsedl lial | ohaas wtleai dd@elridr one20f A2 n8320) is

| aoRnnfl B 2 a var b Re bR R T L S gPLe Bilm,

lradnoﬁﬁeqwami&mleétmm&y#ﬁ%ﬁ@ ahé cieckcehduttove 2@yer

ga?beIQ@26|eQ%j2Fa|%¥ ' t%ronhth%a or-deposited

I'of requency el ectrode , in partlcu ar “an
|n@@ta@éﬁzﬁﬁééﬂhpéughc?8@8§tbﬁ§spﬁﬁw@ﬁ¥ough t he
radi of requency el ectrode (345) being provided for

copt act - connect f the chuck el ectrod 340 25 7.
A TER T ar e B TatitRed 145 onct LRSS 1oid 1 o Clgim ¢,

chaharaetezeﬂedn1hhamathejﬁhutkhmlerzmpd@2024620 is from
COBPL H§6S g@@&bﬁ%%ﬁ:ﬁgroﬁl%ﬂl Cfbé‘ruzﬁ‘ plcf&&%k"f and

al Um nam oxI| d
30thaametalliastbennedd 2the Zhuck2 2) eéﬁr 6@f@m( 24@3-&}& um,

 therogarEbeY 4B Q&xwmseeiﬁeoC@rumertﬁzaﬁ) has been

positioned parallel and adjacent to the outer surface
(244) of the chuck electrode (240). 35 8. The
inGtallﬁhéOInéﬁthatﬂBd el Ve isfed!im Bn@ b0 claims 2 to

5%)  EORGFCERE 4oVol thot RburbE (180% 2BLrCaR0fe 1 b7 is

-appbgshguata@ltage bet weeas¢ he Hadane whidh 21omBdlges a

radiofrequency electrode (345), the chuck electrode
(347) being electrically insulated from the
radiofrequency electrode (345), with in particular an
insulated leadthrough (348) passing through the
radiofrequency electrode (345) being provided for
contact-connection of the chuck electrode (340).

7. The installation as claimed in one of claims 2 to
6, characterized in that the chuck electrode (240)
comprises a dielectric (243), in particular a plate of
aluminum oxide Alz0;, which is arranged in such a way
that it lies between the chuck electrode (240) and the
carrier (220) when the carrier (220) has been
positioned parallel and adjacent to the outer surface
(244) of the chuck electrode (240).

8. The installation as claimed in one of claims 2 to
"7, characterized in that the processing station (582-
588} comprises a voltage source (150; 250; 350) for
applying a voltage between the frame (110; 210; 310}
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WD 2004/ 064122 - 29 - PCT/ CH2004/ 000010 and the chuck

el ectrode (140; 240; 340), it being possible in
particular to generate a DC voltage of - 200- 1500 V,

D0 4GP Y22 000 V. 5 9. Bhe Install apbacasons /000010
claimed 1n one of clains 2 to~ 8, characterized In _
that the chuck el ectrode (440) conprises a plurality

of regions of different polarity. 10. The

(i el 1t orbaskel glredrpAconel 46 clettie 2400 ,1019, being
- chayaetierd zad i Bathatyife PEOCeRRIIG et aki o (82tage of

588) conprises a gas feed (142 242; 342; 442) for
fe?ea)(?"n]g'5 ghs Rrfiemisa &0 bhekdEV + he chuck el ect rode
(140; 240; 340; 440) and the carrier (120; 220; 320;

19 07 oSt GO L Rt e A 0 Loty 1A ST Ffafff 2 co

i st aldtetriegrceasi zeddai fed thavnetlod auaikns el ecarbief 0 440)

B R A e e

clanmp in a carrier (120; 220; 320; 420), in

galrd | ﬁtﬁ‘l%tﬁléti:églaﬂ-:gortl Tatg _E%La_meaf ilefll aj'ﬂtaedof Dcﬁéﬁhén 2 to
C racteri ze N a | IS a eas regl ona

 cha CRREELELLEEtal Ty e e mioseSa i ng kAt ” (582~

| B83) (t2RApr22es 3R2xaef fboedcl dMied- cAz¢carzd4®eyr (@¥2Q0; for

220: 320 a e. t act - nne t

Catadia) £20.0° 1500 8 hp IR U ONGOE c1ecerode

CintlelGhe2dpansddls B0l ahdedlien chuibenl (32012,220; 320;

15

char@ct egi z | i . capduet iye
Iayé? (125;%%§§¥”%%%§fqgﬁggﬁ pﬁgggFg%épgﬁlgeforned by gas
a Urfe pts imBE® it 11i%%tH%n  or a conductive

polymer, and in that it is vacuum conpatible and

- thermal ]
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y. St abl t fi.l msubstantially 35 bein
pr ucdtl J‘I:‘]Faorh‘?agﬂlf)nEgSn&ﬁ‘Ef:F\iEaﬁiilgPe@tsricclalrrrnﬁderjlgrél one ot
| tlmamis cul o f L6m potyilmd ddind 4.ankl famoc égsinsgosttanigonthe
f | st {i as 20 64 2 = ; hat
P%ﬂ‘?ﬂé%céotﬁog%%qo 205 rr?’e\é? i ngggg' of grg‘uc%%rizteg g e
cHdr at$ efiepdgngyl &£0 clamp in a carrier (120; 220; 320;
420}, in particular a film.

12. The frame as claimed in claim 11, characterized in
that it is at least regionally conductive, in such a
manner that a conductive layer (122; 222; 322) of the
clamped-in carrier (120; 220; 320) can be contact-

connected through the conductive region.

13. A film which is to be clamped into the frame as
claimed in claim 11 or 12, characterized in that on one
side it has a conductive layer (122; 222; 322), which
is preferably formed by a vapor-deposited metallization
or a conductive polymer, and in that it 1s wvacuum-
compatible and thermally stable, the film substantially
being produced from a non-conductive dielectric

material, in particular from polyimide.

14. A processing station for the installation as
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chuck el ectrode (140; 240; 340; 440) with a planar
outer surface (141; 244; 341; 441), the extent of
whi ch corresponds to at Ieast one mai n surface of the

substrate ( ffly 330; 430), it being possible
o SUPTLERE (il O (140, 240, 340; 440),

together with a carrier (120; 220; 320; 420)
positioned parallel and adj acent to the outer surface
clained in ofelof iain@2 4y, 03ddryctedd ) ©f  the chuck el ectrode, to form

chuck electr@ﬁ@ (ﬁé eﬁrd; r@suat | u@h ¢hugk 10 device. 15. A nethod for
strate (130; 230; 330; 430), in

er“ﬁ%%%ﬁtM%G aﬁlam%%W¥€BWH%ctor wafer, in a vacuum process
corresyonis kNS4 @il ahd @i sehardcterized in that the 15 substrate

in order to be held and/or
substrate 1@r§ﬁ§6%?£bd2%ﬁgp%§@%Ped over a large area to a
the chuck elacwaady j1ady 241 2R 0440) 22@ther IR0; 420) clanped in a frane (110;

ammmru%5903ﬁ;%m @&@&wgﬁﬁmﬂﬁd The method as claimed in claim

n that the substrate (130; 230;
adfacent to BBOLer 43WY (15 2adheliivel y bonded to a first planar main

the chuck eﬁéﬂfocfea@oefoﬁnlagjetectro@c&’tﬂc aRl; 421) of the carrier (120;
320; 420) by nmeans of 'a vacuum conpatible and

device, releasable adhesi ve. 25 17. The nethod as clained in
cl ai m 16, characterized inithat a chuck el ectrode
240; 0) arranged with a planar outer
b Amﬁméé?ﬁ%@?”?f4ﬁsmﬁeﬁ% ﬁ% 441) parallel and adjacent to
HO4WL1anse@bmdswm®m®rWﬁﬂrm130 surface (123; 223; 323; 423)

fiostal18i0f Eh&[d(}gﬁmeZO 320; 420), the second
vacuun proces? inslallio ablﬁana Glied it e 2 295 333 a2my peveron the

substrate 1§pﬁ&s3téﬂ%|§eX¢W@H¥@ﬂ% first planar main surface
andfor transforked Lis s@@&ds oveB2Lirged2d ko 2 35 18. The method as claimed in

racter inthat the first main

““mr“mskﬁﬁg%é%(%ﬁ% mgﬁémegél) of the carrier (120; 320;
210; 310; 4420) is provided with a conductive layer (122; 322,

422). WD 2004/064122 - 31 - PCT/ CH2004/ 000010
16, The method as claimed in claim 15, characterized :
in that the substrate (130; 230; 330, 430) is
adhesively bonded to a first planar mein surface (121;
221; 321; 421) of the carrier (120; 220; 320; 420) by

means of a vacuum-compatible and releassble adhesive.

17. The method as claimed in claim 16, characterized
in that a chuck electrode [140; 240; 340; 440) is
arranged with a planar outer gurface (141; 244; 34L;
{41} parallel and adjacent to a second plamar main
surface (123; 223; 323; 423) of the carrier (120; 220;
320; 420), the second planar main surface (123; 223;
323; 423} being on the opposite side from the first
planar main surface (121; 221; 321; 421).

18, The method as claimed in claim 17, characterized
in that the first main surface (121; 321; 421) of the
carrier (120; 320; 420) is provided with a conductive
layer (122; 322; 422),



19. The nmethod as clained in claim18, characterized
in that the chuck electrode (347) is built on a base
body  which is formed by a radi of requency el ectrode 5

(W)zoéiﬂ%%hgl ectrode ( %7)_ bei ng eﬁ, }?gggéj’;y%%%mo

i nsulate radi of requiéncy el ectrode

. the voltage being applied between the chuck el ectrode
. (347) and the frame (310) in particular by nmeans of an
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insul ated | eadt hrough (348). 10 20. The method as
Cla mechy g C rize j.n. that
A

rTB._I n sur carri er 4 ) , provi

wiitth shabnghet isiqkayeterbpode 4447 n 1s Haglat on a base
d:xrac%%pt gqihchlig%k igo?ﬁé@ng@d %et lw»aamotsta@ggaﬁegr 18iectrode
el eclrode an e seco p r LN surrace .
(222 ot F%@ c;PPFEr %%E&ﬁ?o . ﬁﬁgﬁneg%689a3e£?ﬁFﬁéaally
i Lrond safec| o tHet @aZ@pofrehaeacyerdized riode hed4® , and

530} Ol ER@BLRsRRo TR Basigter JH0E fitiotenerode

met3Ho0 and| diiereframeoridlé) dhapsgtizuler2by means of an

Crﬁ{g@fﬂzﬁéé%@eé&ﬂrﬁﬁ%ﬂ g@itrol the tenperature of
the 25 substrate (1 O;q§38ﬁ 330; 430), a gas at a

super at nospheric pressure is introduced into a space
bf@t{)/\./eerméw emS€B6Ad R ¢l Hitid@acen( ]ciZl?a'.im'ZZBT,, SQlearé;aBéerized
of, the carrier (120: 220; 320;..420 t a .
odfer TBaf Fhse SA0T B8 hs UL ERr) (70T heStnadle Carrier
el @2ode BOYIUG Wwal) B4dondud)iveslaide (22hbd asd in

cl.al i Q- : al g 17. 10 a Z in
AT B Q18EPEAE! G 14 Op o AR o
colqwmode | d9dP) (1204 2ve FEgonst EHENSS cEAifersSurface

(12353)224F 3RD)cdrs-ighorfegyrcuited with the chuck

el ectrode (140; 240; 340).

21. The method as claimed in one of claims 17 to 20,
characterized in that a voltage is applied between the
frame (110; 210; 310) and the chuck electrode (140;
240; 340).,

22. The method as claimed in one of claims 17 to 21,
characterized in that to control the temperature of the
substrate (130; 230; 330; 430}, a gas at a
. superatmospheric pressure is introduced into a space
between the second main surface (123; 223; 323; 423) of
the carrier (120; 220; 320; 420} and the planar outer
surface (141; 244; 341; 441) of the chuck electrode
(140; 240; 340; 440).

23. The method as claimed in one of claims 17 to 22,
characterized in that to release the substrate  (130;
230; 330) the conductive layer (122; 222; 322) of the
carrier (120; 220; 320) is short-circuited with the
chuck electrode (140; 240; 340). |




