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relates to an electrostatic chuck for wafers and
especially to nobile, transportable electrostatic
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addi ti onal, external current or vol t age power supply
for a long period of time. For this reason the
Mobph@kagefaoTSp'Drré;@sbﬂ@r BSechi@StRtAcwaFRrCkan beramifii defC) are

usecgr 8ge21§err%n ks\t/\lgfﬂ %8 ng_errel %G@Brt %POEESSE‘PQteS This
tecRMi®gRNtis applied for the manufacturlng of Integrated
Circuits (IC’s) within the semiconductor industry. The tendency
to thinner chips or wafers 1is shown on RFID-Chip-products as
well as for Power-Chips and many different other applications.
Those support carriers allow a safe manipulating of thin,
brittle wafers on existing production equipment because the size
and thickness of the clamped substrate on the mobile,
transportable electrostatic chuck is similar of size, thickness
and shape as a standard wafer. An advantage of the support
carrier technique 1is the reversible clamping of the transport
substrates outside of the production equipment. Besides, after
charging the Transfer-ESC, they do not need additional, external
current or voltage power supply for a long period of time. For
this reason the package of Transfer-ESC and thin wafer can be
handled as a normal thick wafer. The existent transport- and
process equipment (grinding-, etch- or polishing equipment,
Implanter, PVD-, Sputter- or CVD-tools — see DE 20311625 Ul) can

be employed further more. After a completed process step, the
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not resistant against higher temperatures. There application is
limited to process steps were the temperature is less than 150

degree Celsius.

Alternatively, Transfer-ESC can be employed as stabilising
carriers instead of foils. The connection of a thin wafer and
the Transfer-ESC is carried out by applying a clamping voltage
(typically 300 V to 3000 V). An electrostatic field will be
created between the electrode structure within the Transfer-ESC
and the wafer. The resulting clamping force is similar to
Coulomb forces of a plate capacitor. After clamping the
Transfer-ESC with the attached wafer, it can be transported or
processed without any further connection to a voltage or current
supply system. After a couple of hours, another recharging of
the Transfer-ESC is necessary, because the leakage currents of

the capacitor structure (typically < 5 nA at room temperature)



processed wi thout any further connection to a voltage
or current supply system After a couple of hours,
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In contradiction to mobile, transportable electrostatic chucks,
stationary electrostatic chucks (ESC) are used to clamp wafers
in manufacturing tools for the chip industry for decades.
Stationary ESC as well as end effectors differentiating in a way
that they are permanently connected to a power supply unit and
thus they are not mobile. For this reason leakage current in
respect of a non sufficient power supply has been of less
interest. Those ESC are mostly modified to achieve fast chucking
and de-chucking cycle times. Besides, many different designs
for electrode structures have been developed. Some examples for
unipolar, bipolar and multipolar electrode structures are found
in US 4551192, US 4480284, US 4184188, US 4384918, US 4692836,
US 4724510, US 5572398, US 5151845, US 6174583, EP 0692814, EP
0460955, EP 1070381. In EP 0880818 Bl a low voltage



and de-chucking cycle tinmes. Besides, many different

designs for electrode structures have been devel oped.
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clamping force was achieved with a reduced applied clamping
voltage. By using a flat-panel-display (AMLCD) manufacturing
technology, the smallest width of the electrodes in there array
of electrodes was 20 pm and the deposited dielectric layer has
had a thickness of 5 um. The needed clamping voltage was less
than 1 kV. State of the art types of stationary ESC use widths
of the electrodes of about 3 mm and the spacing between the
electrodes 1is about 1 mm. Typically they work with clamping
voltages in the range of 1 kV to 3 kV. The used thickness of the
dielectric layer is in the range of 10 pm to 500 pm. Different
thick-film technologies are applied to produce stationary ESC.

EP 805487 A2 describes the use of fuses to -electrically
disconnect a failed electrode from the output terminal. This
application is related to a stationary ESC which is permanently
connected to a power supply unit. The resistor fuses are

constructed from resistive materials 1like nickel-phosphorous,

nickel-chromium or others with a length of up to 5 mm. The



had a thickness of 5 pm The needed cl anpi ng vol t age
was less than 1 kV. State of the art types of
stationary ESC use widths of the el ectrodes of about
3 mm and the spacing between the electrodes is about
1 mm Typically they work with clanping voltages in
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very small thickness of the insulation layer. Most of the
typical used dielectric materials, as described and cited in the
patents above, show a significant decrease of there insulation
behaviour at elevated temperatures of about 250 degree Celsius.
This is causing high leakage currents and thus only a short
clamping time. A major drawback is also that a single defect of

the dielectric layer can cause a disaster fault of the Transfer-

ESC.



hi gh dielectric constant of the material (Er is 3,5 to
9) and a very small thicknegs of the insulation
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transportable el ectrostatic chucks is described in

claiml. A plurality of electrode-unit-cells, which
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In order to create a high amount of bipolar electrode-unit-

electrostatlc

cells, thin-film techniques known from the manufacturing process
of Integrated Circuits (Chips) are applied. Each electrode-unit-
cell, in accordance with the invention, consists of one inside
peak-electrode, a lateral insulator layer, one surrounding
electrode and a top dielectric layer. It is known that SiO; has a
high breakdown voltage of up to 1000 V per pm. Besides, it is
possible to create very pure and defect free silicon dioxide
layers which generate only small amounts of leakage currents at
300 degree Celsius. Taking into account that breakdown voltages
from 200 V to 2000 V are needed, the width of the lateral
insulating layer is 2 pm, which is separating the peak-electrode
from the surrounding electrode.

Quadratic or hexagonal shapes of electrode-unit-cells enable the
highest dense of unit cells on a surface. Up to date line width

of 0,5 pm and below are widely used for IC manufacturing. Taking



electrode and a top dielectric layer. It is known that
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tim&] USt e bl BEc dissOABECEtE8DLthe cluster will be disconnected.
Electrodes itself are build up from many of those clusters and
for this reason the functionality of the electrode will not be
impacted seriously by a local defect. The integrated fuses are
properly designed, what means that the charging and de-charging
procedure of a Transfer-ESC is not impacted. All experience
shows that a defect will be recognized during the charging
procedure of the Transfer-ESC. The charging of a Transfer-ESC 1is
carried out with a rising clamping voltage but with a limitation
of the charging current from 30 to 300 pA. Just this small and
tightly controlled charging current, distributed by a bus-system
to a high amount of integrated fuses (up to one million or
more), enables a technical reliable solution for the use of
fuses within a thin-film technology and thus a complete
integration in the manufacturing process, known from

semiconductor IC-technologies. If one cluster is destroyed
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Fig!hes afd@ched v fdH view of a quadratic and a hexagonal
electrode-unit-cell respectively.

Fig. 2 shows a top view of a cluster of electrode-unit-cells.

Fig. 3 shows a top view of an integrated fuse, the positioning
of the cluster is indicated with dotted lines.

Fig. 4 shows a top view of a section of a bus-system.

Fig. 5 shows a cross section view of an electrode-unit-cell with
an integrated fuse in the second level and as part of the
bus-system.

Fig. 6 shows a cross section view of additional integrated
capacitors, embedded in the base-material of the Transfer-
ESC, and the process-wafer to be clamped thereon. It also
shows the backside contacts for charging and de-charging
of the electrodes as well as separated contacts for autarky

capacitors.



Fig. la and I b show a top view of a quadratic and a
hexagonal electrode-unit-cebl respectively. Fig. 2
shows a top view of a clustel” of el ectrode-unit-cells.
Fig. 3 shows a top view of an integrated fuse, the
positioning of the cluster is indicated with dotted
lines. Fig. 4 shows a top view of a section of a
bus-system Fig. 5 shows a cross section view of an
DESCRISFIONd ©FuAHE- CREFERRER EMROPXMEYLAt ed fuse in the
second | evel and as part of the bus-system Fig. 6
shows a cross section view of additional integrated
Fig.capiCihows, aemhedded i 4he Page- i e alexef;ohlaé shape of an
Transfer- ESC, and t he Process wafer to be clanp

eleqtradeonniitr caildo | ?hésbéEﬁﬁfHequﬁﬁﬁeté”F%rlnSlde peak-
electhd@ ng; pnd deI&@@f&l ngnafi1therel effd0des) a; Ml | sagrounding

separated contacts for autarKky capaC|tors
eledbE@@Rl PT3 ONa@E EHE: PREBERREDLENBODNENTS (81 g. The gmwsrial of

dr at d Fi 1b I
Cho%ﬂ ?Bdéh%hﬁg Eébg G) Q'Qf a@Pn U|Igﬂﬂgaﬁﬁtﬁnghesurroundlng

eledtﬁ:%d%e pepkcatl et rotecf{djcan bahaﬁaltlhgsu{eéﬂadfs | Bye¢ cupper,
(2), one surrounding electrode (31 and a to
alumiing] e i ctYTEgAse 8)0L  ThkSPrat 2 ¥R YofdoEﬁ6| c@Oﬂ-ésr sghécon or

amofézlrfl%l,%e gf?%%?lll eLHOgs: (gn)nP@ g fih mrl‘fé@&“ BBterials for the

can be electri cting netals Iike
dlekﬂqnnﬂc layems nd2oB) t@mgﬂtypxnakﬂwothegmay d@p@d -, CVD- or

o1 L Y5 2LAg S0n O AT BOUS 2] £ SN B STRLOAG e 1ayers

or éifn@bltd’i’dﬁ:ﬂ‘lsl Yot hﬁﬁcﬂfﬁ' 19y Ome. - By C¥Praehinpl adgnedxicde®de-unit-
nitrides or other suitable non conductive |ayers or
cellgonblihatitorRadt Qw1 o eFdTP Byt at Ca¥RFAget Re the surface, as

seen 1%“1*‘:‘.5% %Jm]%] g&{%évééo)lﬁntﬁ%hcgégeé c§u§9§P| €L® of 6 * 6

covera e surface, as seen in 2,
eleaiidaverthi d4rdliiss (dd9e im clewstrébe(dd) of 6 * 6

As normal for IC manufacturing technologies, many different
functional levels can be allocated above each other. So an
integrated fuse (5) can be positioned directly below of each
cluster (4). Fig. 3 shows an integrated fuse (5) with a
serpentine like allocated line (6). The conductive line (6) 1is
designed to achieve a lengths- to width-relation of typically
300 to 1. The resistance of the integrated fuse (5) in this
embodiment is designed to reach more than 10.000 Ohm. This 1is
achieved by using amorphous or poly-crystalline silicon lines
with an appropriate doping. But also the use of a thin metal
layer is possible. In Fig. 3 a 125 pm long conductive line (6)
is shown, which is melting and cuts off the contact of the
cluster (4) to a bus-system (7) 1in case of an electric shock
current. Singular integrated fuses (5) will be connected by a

bus-system (7) to each other, as seen in Fig. 4.



el ectrode-unit-cells (10) is described. As normal for
| C manuf acturing technologieﬁ% many different
functional |evels can be all oCcated above each other.
So an integrated fuse (5) can be positioned directly
bel ow of each «cluster (4). Fig. 3 shows an integrated
fuse (5) with a serpentine like allocated Iine (6)
The conductive line (6) is designed to achieve a
Fig.| éngilteys tqmmﬁsbl@chtlf atiorc vfety prdl ws gbectpiq. ffpéd. Here

the r esrI St an%? heV!LQt €g {Pt edn f léS;L(:“ec(tE?c)o e tn?& 6:&}1 n(110 with

imen esi gned o reach more X

intéaﬁdtddSfﬁﬁgﬂﬁyﬁdlbythélBgcaﬁﬁrﬂbQ@3 @md as part of the bus-
pol y- crystalllne silicon lines with an approprlate , ,
SYSQ%%lﬁ@ Bt 2P0t HE usklHf CHPERiIRCREL ath ¢ | Ryersystem (7) 1is

lln%%?i%QJethénlE Qgr§t@?1g§sgn] Png C qngy %}§%éfn€4{6)¥hlch is

own, whic ting an cuts e contact o
bulhdumpcfusmeBGeraquidnkpqgﬁaehiX?)Alh taseeofparts have the

el ectric .shack urren Slngul |nte rated f uses ( L
S‘m%/vll(ﬁcl Ctrlc %ec S tl’bus sys e %to eagﬁ ot Rer ? The

surﬁﬁhﬁﬁﬂﬁ@léléﬂﬁkodb 1@ Fhgs 2 %h&w&ﬂﬁé potential (+), as seen

. electrode-unit-cell and its electric field. Here the ,

in Ghopss? sekl | 9FAST el of 1ahl &9kt FblenaRrinééPrn( 2dpchiris field,

linésﬂt\sgﬂ@t %‘P'lf fx_eo }Frbﬁ\ the S€ ond,l eyel %31‘&1%%&%” e field
t he bus- I'S seen. n th i s~ enbodi ment tH

lindmus @ﬁsbenméﬂ}hmmogémwkeduxwanthkumntegeatedcquEel&) is very

to the cl ust (4), ichis ild up
st sreetionbs ih) e hEE hu Vs Pate thatedamn away, to
the eksgt rdicaleptient Laberi nghhi srcage negahk¥ertepc. Ththe unique
surroundi ng el ectrode (3) has a positive potentia
shager)of ddhaceon-mi oy ele¢hrir dbeetd hPFgRLPPAEiFABTtlY created

f e : n h 0
by (R A A 2T g8 Bgoribiamines 1
higheon-digrnEgemny, tHEWper%eﬁenEﬁqdﬁr(b ) fildm is vheyarea which is

e S e “SBRE S b SR RQBAOET i SRR (R B o ene

surrdaReiey éﬁgétfgﬂélﬂﬂ(ﬂﬁé about 10 times bigger than the area
of the peak-electrode - and for this reason the probability to
have a defective top dielectric layer (8) seems to be higher -
in this embodiment the integrated fuse (5) electrically connects
in series to the peak-electrode (1). In another embodiment the
fuse (5) could also electrically connect in series to the
surrounding electrode (3). Even a few 10 pm apart from the
surface of the Transfer-ESC (8a), which is in direct contact to
the clamped wafer (12), the field lines are nearly parallel to
the surface and they are nearly homogenous. That’s why the
effect that a dielectric object -~ process-wafer (12) - can be
electrostatically clamped by immersing the object in a non-
uniform electric field, where the non-uniform electric field
produces a force which tends to pull the dielectric object into
the region of the highest electric field, is only effective in a

close proximity to the surface of the Transfer-ESC (8a).



shape of the non-uniformelectric field is
significantly created by usjhg a peak-electrode (1).
The density of the field Iintg hi gher close to the
peak-el ectrode (1) than in the area which is near by
the surrounding el ectrode (3). Although the area of
the surrounding electrode (3) is about 10 tines
bi gger than the area of the peak-el ectrode - and for
Fig .t he sshe@son tnm,reprmaltgr@@s RE¢E landervecilgy tfoppn Fig. S

ielectric ( t er t
Wlthen‘%(g& mERt Y Fﬁe I'nt g%?% gggf ucgee C?’Sgg@?ecatbr?‘%:é;l I yhglCh s also
showdianeehs bBAssembesrialt helppaket! edie oderanlfed+ESC and the
anot her_ enbodi nent the fuse (5) could al so .
proGesecated | (1 DonfbaPed SBEF8SNt o TR PARRTWN Ry (11) of a
Traneé%"‘rt Trede (3) - Ev%rénﬁcfo%\ﬁul:cgoﬁ}m Rt friomehfe preferably a
acé of the Transfer-ESC (8a), which is in direct
silicont acifen. The cxdmpedlwadertddy, (1he ffogl cchdrmisng and de-

are ne the urfac h :
chargdiiq \p &ﬁﬁgéﬁ@%%tr9$ﬁﬁ %r%m yYEhe ¥fec% ?% S the backside
of Qﬁ@".@ﬁéﬂéﬂé@%ﬂt as DI@C§§Sdé\@<f:§Ibéd2}Ln DEamOEGO404lO49 Al or
el ectrostatically clanped by imersing the object in _a
DE nb20QHI 3B el Rkt riEo¥i el mﬁ@@ét%ﬂ@ahonSEﬁFPBFn1°f energy

curte%]e%cgd“ ¢ L g'c‘itogr Lodyges g f o%‘i%u\ﬂﬂlt(:hlﬁw?@dstﬂé) Rldlde-material

|elec ric object into e région of the highest
(11l eperpendiehdari $oorﬁkye effietécoearnaa (&d)oseThose capacitors
prOX| to the surface of the Tra sfer-ESC
9) FFgn glsﬁaﬁgnﬁa ¥ SgﬁgrgFeBnggegggfq8ﬁso6ﬁrvaghey enable a

i ew

lonéeﬂ:an Elaalﬁl%g Wttt Ret her stnect ai-anelrererts degcrdbgsiying extra
bove ich is also show ng the base-material (11)

enemytm ThansfertEsdeand Thive deftddes it ee feppections of the

cIa ed r teia 1 f

ceEyRIREE LA TIBAREReLTI )l oLl el pfeaea to be show

herr ej‘eefaa]ksley ahegi | azon walfler knbive efremnatheontGctmanufacturing
(13) for charging and - chargi t he eIec%rode

desige AN cRFPFEPGEAPed bACt HEDa g.aéllSP ngafers - gives the

oppdF@NSf€f - ESC, 1 @Sed att§ desmonbedeh NcOE118200464d9dRe Ats, 1ike
or DE 1020040307 For the additi onal stora%g of
mea@mze@wt— or control units, processors or data storage units,

because the needed clamping means - electrode-unit-cells (10),
bus-system (7) and integrated fuses (5) - for the Transfer-ESC
are located in layers on top of the base-material (11). Active

and passive components like transistors, diodes, or resistors
are preferably integrated in the base-material (11). However,
the application temperature of those semiconductor-components is
typically limited to lower temperatures (< 120 degree Celsius).
The current and voltage supply of those active and passive
components is carried out self-sufficient, using autarky
capacitors (9), batteries or accumulators. This self-sufficient
power supply 1is not, or only for measurement oOr control
purposes, linked to the electrodes of the Transfer-ESC. Those
dedicated capacitors (9) or accumulators will be charged using

separate contacts (14) of the Transfer-ESC. Integrated active



(current), capacitors (9) are brought into the
base-material (11), perpendicular to the surface area
(8a) . Those capacitors (9) Zan be created by
deep-trench-techni ques and they enable a | onger
clanping time of the Transfer-ESC by supplying extra
energy to the electrodes. The details of the
connections of the electrodes and the capacitors (9)
and gras siote newgehary heahdwn démrandrbchuset eheyrarevarl| process

k fromthe | C manufacturing desi |
pardiPdeassi hh <= Tt GPTSFF 7O waler S Grves (hecw during che

manu@RRAM I RIGt Yo ft AHNtEHMIR caidvafer (12). Parameters can be
sem conduct or - conponents, |ike nmeasurenment- or
react opitF oMSHADE sSSP tles§8F3 GO AVt O age SGni¥31 be used for

t e i S = . .

orodJSGRUss LB SosHe cLadnlag 180Scacs pagis, fo not shomn in

detadint egrmat.eByf useisng 59n -ifoegtdeedraost ool BE8Cit arét is possible
logated in layers_on t of the base-material (11) .
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voltHRAGSI00r thaskskebs s, ar #hpekf esabl Yod nicegipated liyn thelectric
base-material (11) However, the application

insulafsshat @ OftDEfos @PPERPESATECt SYPESpBhentdppgar-  or MOS-
trar{%pslt%arlsj) yWJ)J"rEI ted §(9l]ltc9\/\@5a£8n%%fi%t&1re%s {50120 088k €@ i ggered
1551 us) . e Iy

S current and vol tage supp of those
usimctilve bod-passeme (7¢onpanierns by aar ihedgoated control-unit.

sel f-suffjcient, usi Kk it 9), .
Bn PRI OF AERBMIFHLS o T s Sl Ot T i Spbhghing of

eleSURRAs | Bs Nehe idwﬂéhé(?lﬁ@ﬂ§@rSﬁeﬁﬁd@%.cmﬂééﬂrodes can be
pur poses, linked to the el ectrodes of the

progmaamscert ESE “rvsecr deef £4at edhtapagrboi8f{9pnep and regulate
ac 0 i e d i_ng

e G B RS npB A AP a i St Vo 0 an oC to the

clangassi peocesponeatsrca(lbe. desiigoddnigo sfdrecletenvades 1in the

process paraneters like tjpme, tenperature or process
centleo g s W L FRTRF St b § nbe bAT LHGL ¥l HpERERi Rac. force on
the WBHEE . ( Ehb 1PRIANRL €F S t6aN Deamgi8Rfl PYLtHg§eNBSPewéalrransfer-
data ports which also can be used Tor progranmm n

ESC,Thehéntcdafdadf ofoxdrs daea For tsakseqot sSehadprtpd forces for

concave and convex bowed wafer (12) can be created. An example
for a useful application of this variation is the
photolithography. The flatness of a clamped process-wafer (12)
has a very important impact on the resolution of critical
dimensions. A very high number of electrodes are needed to
adjust local imperfections of the flatness of a process-wafer
(12) accordingly. Linked to a flatness measurement tool and a
feedback loop of those measurement results to a control-unit of
the Transfer-ESC, a closed loop can be created to measure,

change and control the flatness of a chucked process-wafer (12).

Transfer-ESC, which are produced using a thick-film technology,
are not able to reach a similar flatness. Print- and sinter-

processes generate microscopic small peaks and valleys on the



detail here. By using an integrated control-unit, it
is possible to switch on or off electrodes of the
Transfer-ESC. H gh- voltage- transi stors, which
can be conpletely dielectric insulated, or other
appropriate types of bipolar- or MOS- transistors work
as solid state swtches and can be triggered using
the bus-system (7), driven by an integrated
top m#wt@rﬁtlayw é&)blwkemhl onré oint hihe kindeopf about 3 to 30

pm 1 ac n%kkted tCﬂHE?eC% gc}lrggﬁsaaalalon%%;gagg%gécween the

of “Chi ps r'6aeg ¢ progra

flat onaf@r "(obf " anvhi e canr fagé uedice andr f egst &t eest hega) . Thus
npi ng force for certain areas of the Transfer-ESC
the t%fﬁ%tl‘efr afpakpreeess wretoPLHielnghch nkpees (8) will be

1nc1_eéaie§étCI od ﬁt' r\ﬂf’@r? %eniﬁt?rgésé&]e t-the K geEggo\r/T\%ﬂé éilelectrlc

Ively increase the force on
lay@Wtdehehelaﬂpmpgngdﬂuﬂye(ﬁeddﬁﬁﬁ?@ﬂ&éexcaEﬁﬁ, The Transfer-
Escc$1WP'n§ forces.can be vari er ﬁizadopted orces for

cbhcavE an 28nbex SplREE  na &2t edfed. PKRduCtlon

wafexanptp ahar fpwsehud appkbfatthey ofrd htBeVdesat ik | Sor this
the photolitho raEhy. The fl atness of a cl anped

applplrf@cféﬁl waf ek s géai NRHas asvEespecipditarieqdnshcto ofiephgate the

extfzfs‘flogc'eonc% Sﬁéﬁfcaédf %' ”ﬁBﬁ' 8H§F ?mvef]gi/eg{]g{]cn%egd which

el ectrodes are needed t

needapexr f edid s@ns pafoxtilmea tfiyl atorfesa offeaz pmicesmenarer beteen the
accord inked to a fl atness asurenent tool and

Process éJ ck ]12306‘“6# 0SETFESSuPEMERE résmster&ss (8a) .
control-unit of the Transfer)-ESC, a closed | oop can
be created to neasure, change and control the

The f pdvaRE399f of ch@%ké@%@é@@@s wWaf éhat12y . TreasdearEESC with a

hlgl'fl' }M{bﬁﬂt % péfgé'&.eg Sﬁll?:gt aﬁ:éaj;i K- f' ! I‘Q,éf%hggl ﬂyr%her inte-

are not abl e reac a sim 1atne rint-
graﬁadﬂ&ﬂmlqnnﬂunnms genpord et 511 cansbepipr’itaddd peraks aade-wafer

nacd S Sy he B3 lop hentrie Lover (9 veh sre
IC IihdRa4siyng aheaddifhigralkigar Bet weeRkthReectrodes enables to
generate a non-uniform electric field, which effectively clamps
wafers in close proximity. The use of very pure materials and
sophisticated processes enables to build up nearly defect free
dielectric layers with a very flat surface. Microscopic
imperfections like a rough surface or particles can be reduced
or avoided by using IC manufacturing technologies and
environments. The integration of fuses, which enables to keep
the functionality of electrodes if a defect is destroying some
electrode—unﬁt-cells, is also an important advantage. In this
way a very robust, for temperatures above 300 degree Celsius
suitable, highly effective, mobile, transportable electrostatic
chuck for thin wafer clamping can be manufactured, made from a
semiconductor wafer itself. Using a silicon wafer as a base
material (or other suitable materials to integrate semiconductor

components) to produce a Transfer-ESC, provides the opportunity



flat wafer (12) and the surface of the Transfer-ESC
(8a) . Thus the effective tﬂickness of the top
dielectric layer (8) will be " increased. But with an
i ncreased thickness of the dielectric layer (d) the
cl anpi ng force reduces drastically. The Transfer- ESC
with wafer as base-material (11) is as flat as a
production wafer (12) and for this reason they are
to iffedradte fatheprsamiOnEPEPIqT 9PN S ¥k negaspgement- or
cont3FASChally negdsd o genesaleqhpe  eXbEaqLOrCRics  within a
conponent "of "a non-uniformel ectric fi ed whic needs
Trand felro®sCpr edingiltey edfe car oy smcamoet envel thgtageehori’heor “off” by
process-wafer (12) and the surface_ of the Transfer-

, C
usindg POl ith S tEhFartddE 61 + HE'S Mt ont s it Brtertal for the
wafel 3R edEIGMI A rdt GeAMmINtoOfeven eliminates mechanical

el ectrode-unit-cells, as well as further inte- grated
stresen berduseotheomperants cgpanbéopr cdaéédconana is the same.
base-wafer made fromsilicon with common processes
and technol ogies of the IC industry. The application
of peak-el ectrodes enables to generate a non-uniform
electric field, which effectively clanps wafers in
close proximty. The use of very pure materials and
sophi sti cated processes enables to build up nearly
defect free dielectric layers with a very fl at
surface. Mcroscopic inperfections |ike a rough
surface or particles can be reduced or avoi ded by
using | C manufacturing technol ogi es and environnents.
The integration of fuses, which enables to keep the
functionality of electrodes if a defect is destroying
some electrode-unit-cells, is also an inportant
advantage. In this way a very robust, for
t enperatures above 300 degree Cel sius suitable,
highly effective, nobile, transportable electrostatic
chuck for thin wafer clanping can be manufactured,
made froma sem conductor wafer itself. Using a
silicon wafer as a base naterial (or other suitable
materials to integrate sem conductor conponents) to
produce a Transfer-ESC, provides the opportunity



V 14 to integrate other sem conductor conponents |ike
nment- or _control-units, processors or data

Tmn%@%ﬁ%éga MaWRfSin a Transfer-ESC. Single

el ectrodes can be switched "on" or "off" by wusing

solid state switches. The use of the sane material for

the wafer and the Transfer-ESC reduces or even

el i m nates nmechani cal stress, because the thernal

expansi on coefficientCiaimpe sane. Transfer-ESC based

on a wafer Clainms 1. A Mobile, transportable

el ectrostatic chuck conprising a first surface (8a)

1. fror vebeckr, ostathspblyablanps ngeard st i Pr agassk wafdtprising a
- (12) thereon by applying a clanpianvoltage, wi t hout ,
flﬂﬂérmw%#ﬁc%onﬁééﬁioﬁ%ﬁo S SHETA T 5oy supptPingt @  thin
or i 0 her.. pr : . ;
pro%%%%kgn th@%@neggg%$£} ek?fagﬁggigﬁ%E?EEtghgﬁgn%%g voltage,
withmbi | pechacknts coginEdtaorof tei ze, ¢hteknass panedrshapeprly unit

as a standard waf er onprising. a sem conductor .
for | REAPRHOBI P OC 1EF v e bl BECFOA8s TP XUp, “RRgh the size and
thi®RL dNoRnENi EDaMp &l el st fdted daneheeren washisaidhuck is
el ectrode is build up nodular froma plurality of

simklianl ©f WHigsiar Wlicdinesde- @it - GAAPE (BG) ; 3 Sdiggdard wafer
el.ectrode-unit-cell (10) conprising of one inside

comﬁ%@ﬁwgﬁglectrode (1), a lateral insulator |layer (2), a

a semirdaidcitnyy el sctaateri@) @nid avittdp ediesdtectideisc drayerp, which

(8); such that, said el ectrode-unit-cells (10 re .,
ST fed X W T s e (4)C zf.le%r?fg 1% (‘bﬁ%?@% 5836kt
efdddbdd i Ay WelRIN Aifddh& plurality of single,

el ectrode-unit-cell (10) has a Iength of no nore than
b @l mrrl ect xgd gt 19 gy & than 5m

a said electrode-unit-cell (10) comprising of one inside peak-
electrode (1), a lateral insulator layer (2), a surrounding
electrode (3) and a top dielectric layer (8):;

such that said electrode-unit-cells (10) are combined to a

cluster (4).

2. The mobile chuck as set forth in claim 1, wherein said the
electrode-unit-cell (10) has a length of no more than 5 pm and a

width of no more than 5Sum.

3. The mobile chuck as set forth in claim 1, wherein each said
cluster (4) is build up from 4 up to 100.000 said electrode-
unit-cells (10).

4. The mobile chuck as set forth in claim 1, wherein each said

electrode is build up from 2 or more said clusters (4).

5. The mobile chuck as set forth in claim 1, wherein each said

cluster (4) is linked to one or more integrated fuses (53).



3. The nobile chuck as set forth in claiml1, wherein
each said cluster (4) is bubld up from4 up to
100. 000 said el ectrode- unit=cells (10). 4. The nobile
chuck as set forth in claim1l1, wherein each said
el ectrode is build up from2 or nore said clusters
(4). 5. The nobile chuck as set forth in claiml1,
wherein each said cluster (4) is linked to one or
nore integrated fuses (5). 2 6. The nobile chuck as
6. fﬁg éégt '@h&é@'gElse%h%'%Eg QJ%Qﬁﬁﬁfdl whereln integrated
seni conduct or conponents, i ke Neasur enent -
semicondualtotrictaponghacessai &eor mdatarsmenage un|t503t601 -units,
|nte%~ated within the said, sem conductor

PrOGRRSE Rt | T ] 11797795 THB: hBbPFE CRUGETEE Serviigtim the said

semildd i RitOrl paMergick Aghi e 1@nd  passi ve
sem conduct or - conponents are supplied sel f-sufficient

W th energy, conprising autarky capaC|tors (9),
atter.i ccunul a mabile c

RO e PR CH ISR PR AP L e Y 88t ive ana

passh.lv@ah \é@ehr{l@@elerTE:@ﬂ@b&bﬁltS, whitchsapplikat egeatedufficient
in the said sem conductor base-nateri al (11? are _
withhpBRPEEYE 0 CHIREH TP 0P USRI Keai B2BRELEPBTes! 9), batteries or

accumulators.

8. The mobile chuck as set forth in claim 1, wherein solid state
switches like high voltage DMOS-Transistors, which are
integrated in the said semiconductor base-material (11), are

applied to switch on or off said electrodes.



