ELECTROSTATI C CHUCK AND METHOD FOR REMOVI NG REMAI NI NG CHARGES THEREON Fi el d
of the Invention 5The present invention relates to the field of

sem conductor fabrication, and particularly relates to an electrostatic
chuck holding a wafer in a reaction chanber and a nethod for renoving

remai ni ng charges on the electrostatic chuck. 10 Background of the

I nvention For over half a century fromthe first transistor com ng out,

el dor pr ombeCaROSTAES Pk Al MEHS FRur REMOYNG REBUINING, [0U2 cated
an incredi bly huge industry. QYHARGES THEREONand | ow power consunption of

the 15 integrated circuits increase the demand for sem conductor. However,
as capital input increasing, problens such as devel opnment costs and

manuf acturi:mdc?ﬁ@ flvéRfiop ocess for integrated circuits become nore and
nore predomnant. So, I ncreasing efficiency and reduci ng_co_st have becone a .
I[I

pr obl ens concefhe grasgnt iheentionuelatas toithgfield ohaemicondesterdpBricafion andipr i cat i on
procedure for. integrated CLrcuyl 1.S: ' aut kg
procedur e, p%@‘fla%‘f ?Iﬁfgsr&’nﬁ'ﬁ aéé%%‘quﬁaé‘cg?@égg‘s%%'ﬁ?f%%ﬁﬁh”g?g‘% lé!ta:?_:mhi ng
process, physhiser andaaanetiog dor tenwving Feanainial crepges oefus etectostalig c. ) are
conpleted in a reaction chanber, and a preceding process is very close to a
subsequent C?J‘-l"i!fcess, so whet her respective 25 processes can be perfornmed
successfully will directly influence the production efficiency of the

entire procedure. Moreqgver, when.a sem conductor device such as a wafer is
procesdod Backgraundofdne ONa nmechani cal chuck and a vacuum chuck

are usual |y requi 5ed harhe! doddlk WaHETthe A Vipansidibe dohampreortnef v er
crack often occurs due to pressure or collision when the 30§\#geflcf§r, ts held

by the meckamicoatiuathu déchoniogyehasdufivensed peoplate ey R amOLs the
product | on PRrtel afiey ReyeiFrRaRGS el Baiigs, PRy ndtBkalel B ned to
hol d the waiceedibiftraige industry. Miniaturization and low power consumption of the

15 integrated circuits increase the demand for semiconductor. However, as capital
input increasing, problems such as development costs and manufacturing
costs of the process for integrated circuits become more and more
predominaht. So, increasing efficiency and reducing cost have become a
problem concerned by the manufacturing company.

20 Generally, a fabrication procedure for integrated circuits is a highly
automatic pipelining procedure, most of the manufacturing processes (for
example, etching process, physical vapor deposition, chemical vapor
deposition, etc.) are completed in a reaction chamber, and a preceding
process is very close to a subsequent process, so whether respective

25  processes can be performed successfully will directly influence the production
efficiency of the entire procedure. Moreover, when a semiconductor device
such as a wafer is processed in the reaction chamber, a mechanical chuck and
a vacuum chuck are usually required to hold the wafer. However, the
phenomenon of wafer crack often occurs due to pressure or collision when the

30 wafer is held by the mechanical chuck or the vacuum chuck, thereby resulting
in the interruption of the entire procedure and contamination, and influencing
production efficiency and yield.

So, an electrostatic chuck was designed to hold the wafer. The
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el ectrostatic chuck holds the wafer on it by electrostatic attraction, thus
reduci ng the phenonenon of wafer crack, increasing effective processing
area of the wafer and reducing deposition of corrosion particles on the
surface of the wafer. Fig.1l shows a working principle diagramof a
conventional 5 electrostatic chuck. As shown in Fig.1l, the electrostatic
chuck is connected to a power supply outside the electrostatic chuck, and

i ncl udes a_base, 102 an el ectrpde k.t base 102.
The el ect r‘ﬂﬁ%ﬁos i Clllbci‘ h&@sp@éakg@geg %@%#&é‘ggﬁ@%’{‘@%@%&hgﬁdn@? e connect ed
to two terpgdoghg tid phdrnipioRiof wafg erackprerazising difeetive potcesdirgameade 401 is
connected to the negative termnal, of 10 the po% sulF%I?% n(%eéfhe second
el ect r ode Afghe wafelLad FRAgINd.dennstiop Lf GOFRsPR AAYESS 8 gu%% suppl y,
and the powgr wathPIRg.1 S sRovid: P WErkingUBRhdipleAdigstah 61 F lcohvantiondi03 i s
arranged at a centra? osition of the base 102, to mpve u w?rd during

| eavi ngs t heledtaastatiochockidhs showr intFigib. the elegirpsiatia ehucks 5?@%‘(? Othe top of

t he base 1 . ' r Fmy; or to 15
nove domn\/\gcrg’éerzsg'f) F’@‘é’%@%ﬁ%@hﬁé@@%ﬁ?‘ﬂ atgra erl&(%% %\Iﬁééﬁﬂtkﬁ%n waf er 101 from
t he mani putlettesdesnddhalORogrrarfgetitie thadasd 022. The eftriodes 40bs 434 pean|

manuf acturin

rocess he wafer 101 is fir : f the
el ect r ost aP?fg‘GBﬁﬁﬁx trﬁ,l?ftmg NNHEE 81%%‘1’1“88*8@“%8&%3‘8‘5%%ﬂﬁ%hﬁ‘@‘éfed to the
power suppsybply wiaksin,RE fitst eRectrbae 9o iscanmeviedtte trennedative@ @erfrinad of el ect r ode
401 and positive charges accunul ate on the,second el ectr ﬁe gﬁ" t her eby
these dhar Hespawar supalyuard Yor sesqnd %ﬁ&f"{j@s“ B ‘??é‘@'ﬁﬁeéémg %upé Tn areas
corr espond{erp,g,i,.%p or Hf”e SOREL SRRB aftf the $ORePBUpHIR i9BIBT pbAdr supsipet i vel y. An
I e 'S

el ectrostatic Ti _ ge_ner at'ed between a respective electrode in a

cor r espondwafer siestorainl 10%is awansed b a geptralposition o e hasen! G TPYe 25

pol ari 1 es Bagkiff R L it (iPinaatA6r I larraddidhanyal er 101
is firmy 3@‘@% edﬁlgﬁ%{%\hﬁ%‘%sb%%é@gﬁgfﬂﬁhe% ect rorst atic chuck by the

el ect r ost atapoofdhé basd 102, softhattbe elaninuiator ean take the wafer Agh awgyeor to

manuf act uri

Laken duay TBYeRRER gﬁﬁngqergﬁt (G hPPadd'f HBLSH otk ARG PRtGh 101 IS

e process 'Is finished. 30As nentioned
above, thetiwainanipl@iorich thblep betiedake 10RBe surface of the electrostatic

. The el oot oot MBS RERICHETAT LA UTIG PEoRet (1RHBE oA MRACEES 98 char ges
on the waf gfe 16 oMURE &Ectreui@icech@dit 021 brnntieubRetrodéngOpr doBsarei s
connected to the power supply to make negative charges accumuiate on the
20 first electrode 401 and positive charges accumulate on the second electrode
402, thereby these charges will induce positive charges and negative charges
in areas corresponding to the electrodes 401, 402 on the wafer 101,
respectively. An electrostatic field is generated between a respective electrode
in a comesponding area and the wafer 101 by the charges with opposite
25  polarities produced by the electrode and the wafer 101, and the wafer 101 is
firmly absorbed onto the surface of the electrostatic chuck by the electrostatic
attraction of the electrostatic field; then, the manufacturing process is
performed on the wafer 101 and the wafer 101 is taken away by the
manipulator after the process is finished.
30 As mentioned above, the wafer 101 is absorbed onto the surface of the
electrostatic chuck by means of the electrostatic attraction between the wafer
101 and the electrostatic chuck. However, it is well known that inductive

charges on the wafer 101 must be removed after the manufacturing process is
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finished so that the wafer 101 can | eave the base successfully. A nethod
for renmoving the inductive charges on the wafer 101, which is usually used,
is as follows: after the manufacturing process is finished, a voltage with
a polarity opposite to that of the voltage used in the manufacturing
process is applied on 5 the el ectrodes 401, 402, that is, a positive
voltage is applied on the first electrode 401 and a negative voltage is

applied o sec ity
opposi t e 1R Boftal i eter dR GdeaR R issr AR gETul) W manDR

manuf act Urﬂeﬁﬁ)ngqneSrdeﬂ:ttee thatges dnadhe Waervtdewhibhlis sieually usethLaSr alize the
charges on_the fer 101 i ced during. t recedi.n uring
process. |RIG¥$A %pgyang?q;:@gr{ngggowq%lsgh '\b%{o&r PtV"Sﬁ%&ﬁh{%% hat of the
vol tage ap&é{id%ﬁe%’ﬂhﬂ@fmﬁeioﬂﬁé@ﬁ@é‘dWthélﬁla%f&ﬁ&mglrﬁ'o@éﬂ@hs eppited drhe t wo

el ectrodes he electrostatic chuck, so as tcf rel e

el ect r ot alheceleptindass4®h 40% What i a positivg vofiageds @Pplied 98 tg Eharges are
rel eased, él@&r&?g % ér‘?&a'r%tg'at(\‘;é %{tégg i9¥pbR&y H‘ﬁ‘ilﬁar sétoRf eRictdie 43).6_13 to wait

for the 15 manip or t However, in practica
applicati osrsthaebhargeesmthta miaMW@sSlwtotthe pelasitt @M&Q%ﬁr@ theewafgf er cannot
be re mvedé@ﬁg@lﬁ { ﬁ]ey mfaéuflscgtgléﬁ@iar&esg%% Ydlged Tohetﬁg 1t &95s &

nment i oned- mnation o ec I’OSt atic char ges
i s usual | ynéutfdiize nieed chargeanyn ftaet wafer Hliclindieepr dumgs tbe rpfecéding, 20

anplitude of the reverse voltage, t | t age etc.
So, whéh tF@n iNgRrAeRPS: N @ ’e?ny{?@&f%é"tﬁg‘aee& é’ eqrogﬁcxtgrges on

the el ectr ggger fadvditage Wpbméd duﬁn% ﬁ\edhﬁﬁufévﬂuhn@@r@e%w@app[teldetolthéI uences of
t he above factors, thus it is difficult to renpve the ele tro%ﬁatlc char ges

mor e t hor obwhi glectiadeshdPimdd2 ohetheeRigckpsiglic Ks S9x 88t fhdC5RSE he
el ectrodes %Eg?éétﬁﬁt%\&ﬁ %{esg& Wid byr&S b Aﬁer‘"@’feeéleéﬁ'&‘ﬁéﬁﬂ@ﬁa @gl af‘f@use t he

waf er to devi wn when the ejector pin_is |ift so t hat
the mani puteleasedc thenwafer 4% is Hftedsep by thauwgfer pincianrin 108 RS D

remal ni re serious the phenonenon of wafer adherence
1["J %W?a?ﬁ@q% %E%mn}éﬂon of adherence is very serious the phenonenon
of vvaf er craclHovidver, (bm:pt:arcncalraml|¢3ﬂiana;‘ ¢lecinustats chaogeshere the ¢ectiasiss

obtai n t heBRUREERR dritptna EtRuhd copEaey BEaRe Vay MEake fRodicl@e™ (1Y 1

process angokdif agvlﬁiarrﬁuenwaba@@ This & bétt:ausb emiraiioncot theagidcidestatice t o

elimnate the renmainin charg on the, el ect ro&‘es and t
t hor oughl y Shiges is r\‘sldﬁlg}ﬁt’]ﬂb'ﬁ ceth By ireafty Bsorsy gy ﬁ%tpﬁ%%?sﬁo(fomgﬁ'loﬂ)sl ncr eases
the conpl expigiteie 5fhﬁe ARRAE AV RagRN BBl pplhefR ma&e@ér@ewcnamtpeso od, but -

al so cannot renove the remaining charges t horoughl vy, currently it is

desirabl e Mdentthe &;i@r\’gdﬁ@thgﬁll‘ﬁluééd ta remeva the @@@Pé’\ﬁ“ﬁé’hgrﬁt% % and an
CER e MBSt SR B4 Bicaraio AubARoR sases and e
faciors, thus 1t is difficult to remove the electrostatic charges more thoroughiy.
Furthermore, the remaining charges existing on the electrodes and the wafer
25 will result in wafer adherence and cause the wafer to deviate or fall down when
the ejector pin is lifted up, so that the manipulator cannot take the wafer away.
Moreover, the more the remaining charges are, the more serious the
phenomenon of wafer adherence is, so that when the phenomenon of
adherence is very serious the phenomenon of wafer crack will occur, thus
30 influencing smoothness of the manufacturing procedure.
To this end, persons skilled in the art try fo obtain the comresponding
relationships between various parameters of the process and the reverse

voltage by a lot of experiments and desire to efiminate the remaining charges
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To solve the problens nentioned above, the present invention provides 10 an
el ectrostatic chuck and a nethod for renoving renai ni ng charges on the

el ectrostatic chuck, which can renove renai ni ng charges on the wafer and

el ectrodes arranged in the electrostatic chuck nore thoroughly and quickly,
t hereby elimnating phenonenon of wafer adherence and wafer crack,
preventing the process frombeing interrupted, and inproving the production

15effi ci ency, an ield. To,this en . i N rovi des an
el ect r ost aqffﬁ'ecﬁﬁééﬁﬁﬁi%‘ﬁ thﬁﬂ%ﬂg@o?%gyeégﬁgp é%%@{igel&p p ié%gbg%} rallil%ged i nsi de
the base, mbthodlreebrRShctbhsesiedonipletifyart therappatats andreogmmtestheasi ng uni t,
the electrode is selectjvely connected tg a power s Ig ﬁrranﬁed out si de
t he el ect ryogiygtion Rﬁﬁ'@ékb'étré’ﬁq’léawtdﬁ@%%t@%T%%?'H%_CHE&Q, thgropg Wect to the
pOVer suppsy citreffly & & dIdrabld f6f tRE et sRIIE BhE YFtitd GrovidBPdried®idur i ng
process and to connect to the charge releasing unit during a charge

r el easi g Prbereppaetusshich can eemeve thederaiing pkarges 0B the ABCEPERS r ode, and
t hus renov j a work piece held on the electrostatic
chuck. 25V€®r@lgna,'é%%%ogﬁpggﬁpgl]easi ng unit is a grounded circuit, and the
el ectrode is connected to the grounded circuit to constitute a path for

rel easi ng genmainin arges _during the charge rel easi ng process.

Wher ei n, t’ﬁé"ﬂmﬁﬁ?ﬂ%"sr‘ﬁm ode is two, each of the two el ectrodes can
be sel ecti vel yo eaRaant eflobiemshremred sbonp) theoprebdre intatige preViéesi ng uni t.
30 Wherein, the charge releasing unit includes a resistor, and,the resistor

i s conh®ct @ elrstragiatic chuck ard @ Bethoddies oG S meining ehatdes 98 B easi ng

| oop duri n&e&fﬁ@st%&lﬂﬁzk[ HHRAS LAY r&hB6E $emaiiiRy BldigesioRgh&Gidfenasdv tch i s
anong the el ectrode, the power supply and the charge releasing unit, the
el ectrode elecedaseatranpacoinathepsiepiosiatin ghuckomore thosegtdy 2B ®igdYeh, and t he

power PPl aRA dilin AT BRAGHEAS T8 Wald: 36ReERBDSRIPdydrer st at i c

contacts o C SW respectively o that the el ectrode can be
sel ect i vel preventingrthedprooesshfromoveing éntepligtedy andimprosingdhs nredusdigi ng unit by
t he novi ng ﬁ.ont act bei pf% sel ectively connected to one of the two static
cont act's of "EHRECHPHRY'®'%i nce the structure of the selection switch is

sinple and t hgoahieretd, tfe pfedeheiraehtied providesi drc blecsostatipcbyuckowbiehdi ng such
? hzel ect] OPnc?uvt\jnegCahbgg gﬁ Ijemoe egtpoedehgr?gngte eingildqut‘né %ggé, t%gdelécg%s%ttirc]er hand
chuck further includes a charge releasing unit, the electrode is selectively
connected to a power supply arranged outside the electrostatic chuck or the
.20 charge releasing unit, to connect to the power supply so as to obtain electrical
energy during a manufacturing process and to connect to the charge releasing
unit during a charge releasing process so as to release remaining charges on
the electrode, and thus remove remaining charges on a work piece held on the
electrostatic chuck.
25 - Wherein, the charge releasing unit is a grounded circuit, and the electrode
is connected to the grounded circuit to constitute a path for releasing remaining
charges during the charge releasing process.
Wherein, the number of the electrode is two, each of the two electrodes
can be selectively connected to the power supply or the charge releasing unit.
30 Wherein, the charge releasing unit includes a resistor, and the resistor is
connected between the two electrodes to constitute a charge releasing loop
during the charge releasing process.
Wherein, a selection switch is among the electrode, the power supply and
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power supply or the charge releasing unit can make the el ectrostatic chuck
10 have a conpact structure and nice appearance, in addition to make the
el ectrode be selectively connected to the power supply or the charge

rel easing unit. As anot her technical solution, the present invention
further provides a nethod for renoving renmaining charges on an

el ectrostatic chuck. The 15 electrostatic chuck includes a base, a charge

- rel easi i d el ect rod d insi t hod
et udes ShshatbreRlsnagnh HRATRE0 K yrEiel ik b Mot fondd e, 00 o o
the base, gHonRat sWitth ddehechsstestgblyn apaveee chapgd yeleakingrsiitngret he wor k

pi ece onto the electrostatic chuck by electrostatic attractjon, between the
el ect r ode epnmecied by satie sentacty of the seleqtigh syviigh f%@eﬁﬁ’ﬁ[yf ﬁ%twp}?g process;

2) after tQSctP@dHJEé?tb!éréélgct%ﬁ/gﬁﬁgwggfeidf to" RN Boler Bl 36 the dnuer se vol ! age

with a polarity opposite to t ed in the step 1) on the electrode,
t 0 neutd al iclemsirigounjicty the moning certagtdering selectivelyraneepted de o§eobing ed during

t he manuf act ur SS; |.S ' e f ie power
suppl y. ar i BRE SPRAGE R ane by SHEP TS SPELiRCo B eI Ren SR KPP
renove rengimplaignd ke gperation tdfi¢he Iselectiand syitth isssimpim vorayjdingradichiang  char ges
on the work piece hel n the electrostati,c . .chuck, L.ej t he

anpl i t ude %‘?Ig‘fq?é' ?M(%@S%%W%’F Pag%ea%%ﬂsﬁ‘& ?‘ﬁdfqﬁlé' ?Pgrgh%?th}égﬂggg@q% 0 2000V
and tinme fgswaPaphiyer thechargeeragngt @gecdrs maketthe @lectrostatierchobly 3s or 5s.
30Wherein, the charge releasing unit is a grounded ' in the step

.rcyit n
3) thelel ebeyodecPrPegnpBiciyg aod i GPBEAABES I @ﬁﬁ?‘bo? é’c@ﬁ@? i%%t e a path
for 1 el easRonthehgesiosfePodhelRlita e PENBH dlipRl GHIAG BRarga rélbasing ect  ode.

Wher ei n, e nunber of the electrode is two, e charge releasing unit
i ncl udes aunibsi stor, and in the step 3), the resistor is connected between

the two el ect pades,dg, GORREF UiEdh | REPobeEnt il ERBBALAdar el ease

remai ni ng'chaf\ges on’t n, the resistance of the
resi stor i smdbi@DGor serhovhy reEnedieingbtharges/re anoelecivbstatic chupkedBBn, in the

ts gegog?l’s ' gﬁacﬁlogt%&crg 1.(?cki i%ci% gsr.] %Ct;a%%, %Ochtaihgee‘r%rﬂea}:{sﬂ'neg &r‘ﬁ{ Sﬁt?iaﬂ%léﬁ?niobef or 0.5s
arranged inside the base, the method includes stieps: 1) during a
manufacturing process, placing a work piece on the base, connecting the
electrode to a power supply, absorbing the work piece onto the electrostatic
chuck by electrostatic attraction between the electrode and the work piece,

20 and performing the manufacturing process; 2) after the manufacturing process
is finished, applying an inverse voltage with a polarity opposite to that applied
in the step 1) on the electrode, to neutralize charges-on the ‘electrode and the
work piece generated during the manufacturing process; 3} disconnecting the
electrode from the power supply, and connecting the electrode to a charge

25 releasing unit to remove remaining charges on the electrode, thus removing
remaining charges on the work piece held on the electrostatic chuck.

Wherein, the amplitude of the inverse voltage applied in the step 2) is
500V to 2000V and time for applying the inverse voltage is 2s to 6s, preferably
3s or 5s.

30 Wherein, the charge releasing unit is a grounded circuit, and in the step 3)
the electrode is connected to the grounded circuit to constitute a path for
releasing charges so as to release remaining charge on the electrode. '

Wherein, the number of the electrode is two, the charge releasing unit
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The present invention has the follow ng advant ageous effects. Since the

el ectrostatic chuck provided by the present invention has the 10 charge

rel easing unit, remaining charges on the electrode inside the electrostatic
chuck and the wafer held on the electrostatic chuck can be rel eased nore

t horoughly and rapidly through the charge rel easing unit, thereby
elimnating the phenonmenon of wafer adherence and wafer crack resulted from

the existin emai ni_ng ch RGNS rom bei ng
I nt errupt elﬁ'%h'gS & F 'Sgcf %ﬁ g&ﬁ'&ﬁﬁ%} ?ﬁrutbg §§'§téﬁrge%‘5’ﬁ‘§ ne pr egéﬁ?éi nvention
i mproves t o elekireddd fotgonsfitute® Icupifor edleasingcharges tasdmasprrethainingn yi el d;
and shortens the time used to release the remaining charges on the

el ect r ost aFPRIIER QRIS FIECHPESeases the production efficiency. Similarly, in
the method folykGERYiHaGesiSRREE b FEasBLR 5H00NNS 1DME ppsferabd) *ME chuck
provi ded by the present I nvention, the remai ning charges on the el ectrode
i nsi de fhel®2MQrostatic chuck and the wafer held on the electrostatic
chuck can be Wﬁ%@ﬁeﬂhﬂ& sfe %fh%%ﬁt%d@qgcéﬁ@cfg&’tottﬁé eh&’@etraeagrhgrge

rel easing unit tph removing renaining charges on the

el ect r ost aunit farfesktoptOsvi ded by the present invention can elimnate the 25 °

phenonenon of fer here an er. ly and rapidly, and
can prevent t pug%%egggw]ep B%ﬁﬁawaﬁﬁ%ﬁ ﬁfé“éggﬁ{’g%%% nproves the '
reliability OfS|ﬁdwtr®paaﬁt8c§st§troad§rwd<rm'bﬂde¢$ypmech:esermnn\;ererbd hearftiet he net hod
can shorten the tinme used {o rel easec%he remarg_{ %ﬂ Cgfqd% Qn tﬁ,\\%

el ect r 38t ath@rden fglRasipg ,unit. n £eraaiBingq cpaWes, 8Gulls an° CIRS 180 By ef
Descri pti og|frobtafic havk R fHedwhfdrshéld Ver the eiddtioanitipl ehudkagarameof a
conventional electrostatic chuck; Fig.2 is a schematic vjew of a_ structure

of an el ect¢leasast |n@rehtmek0t1@hb'vaa@daprs§w through dbeneharge JRIS3SINS 4Rt Fig.3
s a schemydgnyidifipling he' Hidrishforth 6 WaRlh" adehéride Bhdtiistof fRegdk provi ded
by the present 1 nvent

resulted from the existing remaining charges, so as io prevent the process

15 from being interrupted. So, the electrostatic chuck provided by the present
invention improves the reliability of the apparatus and increases production
yield; and shortens the time used to release the remaining charges on the
electrostatic chuck and increases the production efficiency.

Simitarly, in the method for removing remaining charges on the

20  electrostatic chuck provided by the present invention, the remaining charges
on the electrode inside the electrostatic chuck and the wafer held on the
electrostatic chuck can be released more thoroughly and rapidly through the
charge releasing unit. So, the method for removing remaining charges on the
electrostatic chuck provided by the present invention can eliminate the

25 phenomenon of wafer adherence and wafer crack conveniently and rapidly,
and can prevent the process from being interrupted, thereby improves the
reliability of the apparatus and increases production yield; and the method can
shorten the time used to release the remaining charges on the electrostatic
chuck, thus increasing the production efficiency.

30
Brief Description of the Drawings

Fig.1 is a working principle diagram of a conventional electrostatic chuck;

Fig.2 is a schematic view of a structure of an electrostatic chuck provided
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In the Figures: 101-wafer 102-base 103- wafer ejector pin 401-first

5el ect rode402-second el ectrodel05-first sw tcher 105a-novi ng contact
105b-first static contact 106-second swi tcher 106a-novi ng contact 106b-first
static contact106c-second static contact R-resistor 10 Detail ed Description
of the Preferred Enbodi ments In order to enable the persons skilled in the
art better understand the technical solutions of the present invention, the
el ectrost thod for. renoving renmai ni ng charges on the

el ectrost g‘%‘f@’egﬂg%i‘t%\? Jé}.g the present invention will be
described in Higtdid abﬁh@matlcmmmﬂ@csirmtum bhandtherl Blecyostatic chuck The

el ectrostatic Cglﬂwk of the gr esent invention includes a base, an el ectrode
arranged | PoVigedbydhe preseaiigventoRar ge rel easing unit. The el ectrode is

sel ectively Cmmqi@ﬂeémcﬁ-\n@wer S0PBhYe aruwwepe;tastbdpmt hpiefirgtt rostati c
chuck or connected to the charge releasing unit. a nanufacturlng 20

processs t helegtiager odediZseconde giesod® t h OF ket Swﬂﬁﬁr 102w
el ectrical F'Le ch%% it astﬁf@&%ﬁtéc?' ©396-88cdHO SoRehert NB68IEGERPE i S

connected to arge releasing unit to rel ease remai ning charges on the
el ectrode, gonttto rd0dvrstestatioi wgniablr ges1¥ie-sasondosiatisi €oBtasel d on t he
el ectrostati ck Wherein, the charge releasing unit can take forns of a
grounded ci r%ﬂ?ﬁisgﬁd/or 25 a resistor |oop, and elininate the renaini ng
charge on the el ectrode and the wafer by means of the grounded circuit

and/or thegr 51 st ct ed with the charge
rel easilfig- Drﬂ lPFﬁbﬁﬁcﬂ m'ap%lttﬁ‘@ B ﬁ %%é(ﬁﬁngﬁtéjhe resistor |oop
wi Il be describegidieboodndble éed petsons egmleatmwnéyan Beftabosderstahd the

technical solutions of the present invention, the electrostatic chuck and the

method for removing remaining charges on the electrostatic chuck provided by
the present invention will be described in detail below, in connection with the
15 figures.

The electrostatic chuck of the present invention includes a base, an
electrode arranged inside the base and a charge releasing unit. The electrode
is selectively connected to a power supply arranged outside the electrostatic
chuck or connected to the charge releasing unit. During a manufacturing

20 process, the electrode is connected to the power supply to obtain electrical
energy; during a charge releasing process, the electrode is connected to the
charge releasing unit to release remaining charges on the electrode, so as to
remove remaining charges on the work piece held on the electrostatic chuck.
Wherein, the charge releasing unit can take forms of a grounded circuit and/or

25  a resistor loop, and eliminate the remaining charge on the electrode and the
wafer by means of the grounded circuit and/or the resistor loop. An
electrostatic chuck provided with the charge releasing unit in the form of the
grounded circuit or the resistor loop will be described below in detaii,
respectively.

30 Embodiment 1

Referring to Fig.2, Fig.2 is a schematic view of a structure of an
electrostatic chuck provided by the first embodiment of the presen{ invention.
As shown in the figure, the charge releasing unit in the present embodiment

7



Referring to Fig.2, Fig.2 is a schematic view of a structure of an

el ectrostatic chuck provided by the first enmbodi ment of the present
invention. As shown in the figure, the charge releasing unit in the present
enbodi nent takes the formof the grounded circuit to elimnate remaining
charges on the electrodes and the wafer. The el ectrostatic chuck of the
present enbodi nent includes a base 102, two el ectrodes 401, 402 (of course,

the el ectrost af,i h |sqQ be . i it h.
two swi ¢ cHgkes seiors o fad BloiieRd atewEIC S Eeien sl tpaes ThEE PT0)L 20F
dotted |inggetrtied dridethsavaferVTh didiroseitic @nucigofing. [psentleeniodimenitect r odes

401, 402 which are separated from each _oth e i,nsi.de the b
102, are pAekdged BIseA0Zntin glecHpdesgat ﬂﬁ%ﬂ‘%%ﬂﬁaré’?ﬁ%ﬁ %@‘I:tnﬁ%gﬁ% Ce), eangs? he
two el ectrgdpg Mﬂlsé% ﬁbﬁgg&’w&ﬁ%ﬁﬂoﬁ&ekbﬁodé’)?aﬁd\m& BRltehet9H05,106

arranged outside the base 102, 10 respectively. A path is arranged in the
ni ddl e of t0f(thaswitch@rs aw tha erts witbing frﬁ@eﬁagéotl@&!neén@ndathﬁéﬁw ej ect or

pin can TOXith e ?&B\Aﬂ%\’\@igt.é}f Wgr}wbk@e&ﬂ}d}%s 401, 402 which are separated
; from each other are arranged inside the base 102, are packaged by an
insulating layer (not shown in the Figure), and the two electrodes 401, 402 are

.. connected to the two switchers 105, 106 arranged outside the base 102,

10 - respectively. A path is arranged in the middle of the base 102 to pass through

-the base 102, and.a wafer-ejector pin can move up and down through the path.

Each of the switchers 105, 106 in the present embodiment has three

contacts, one moving contact and two static contacts. Wherein, as for the first

switcher 105, its moving contact 105a is connected to the first electrode 401,

15 its first static contact 105b is connected to the ground, and ifs second static

contact 105¢ is connected to the positive terminal of the power supply; as for
the second switcher 1086, its moving contact 1062 is connected to the second
electrode 402, its first static contact 106b is connected to the ground, and its
second static contact 106¢ is connected to the negative terminal of the power
20 supply. The power supply is a high-voitage DC power supply and is arranged
outside the base 102.
With the above design of the electrostatic chuck, the following operations
can be achieved conveniently:
During the manufacturing process, the moving contact 105a of the first
25  switcher 105 is adjusted so as to be connected to the second static contact
105¢ of the first switcher 105 while the moving contact 106a of the second
switcher 106 is adjusted so as to be connected to the second static contact
106¢ of the second switcher 106: at this time the power supply supplies power
to the electrodes 401, 402 so that electrostatic atfraction is generated between
30 the electrodes 401, 402 and the wafer 101 and the electrostatic chuck begins
to work. The principle of generating electrostatic attraction is the same as that
in the background of the invention and the description thereof is omitted.

After the manufacturing process is finished, when remaining charges are

8



Each .of the switchers 105, 106 in the present enbodi ment has three
contacts, one noving contact and two static contacts. Wherein, as for the
first switcher 105, its noving contact 105a is connected to the first

el ectrode 401, 15its first static contact 105b is connected to the ground,
and its second static contact 105c is connected to the positive term nal of
t he power supply; as for the second switcher 106, its noving contact 106a

is connected to.the second e] e de, 402, its.,fi | ct 106b is

connect ed qegeqi-‘.ﬁg, JURYN9 &Hﬂ{alcfié%e%ﬁ'@ fér?ﬂa%‘?sl'éghggﬁpgé% %%%tce%ioé“%onnect ed to

the negat iyt 86 BsN6be@onhéed Bk RS satitiontacThesipofithe fstplitghers a _
DC power supply and is arranged, out 102. Wth

hi gh-vol t d I d h
t Ihg a\tggvea%&swwﬁ He mAWing|ceBtachdf4a pithesgernd §Wg§+%ﬁ|ohv‘§ ﬁa'%gﬁgr%ﬂ i ons can

be achi eve fool?é/aﬁﬁr?é&éd/fo R k1St oI 668 8 thBGeBbAE SWicher MBGITOVI NY
contact 10b5a of the first 25 switcher 105 is adjusted so as to be connected

to t he Secainthis fisei eadkodh thet electmslest 4q1h A0Ri issonearted Harthe wsowd I t he
novi ng con § i . i i : to b
Tomneg: oo b8inde Shdh HIRIGRIR thaitd, 08lechiily. By Hd NSpEBGRAR 10 B8

this tinme foneclpasing chaprsy theuenditag ghageston theelaitdes d@ds 48D are 402 so

that electrostatic attracti.on i enerated betwee | ect rodes 401,
405 and« hisRsRlr YR IS nainBo shader ot e wer T s SIIeRed vor k  The
.principle of gefify ptdseat empelifmst,aihiCelodtiodestdin 402 ddmebs artectieely hat -in the -
background of the Invention and the description thereof /is omtted. After
the mantf acPRNEciRs i BecRAWETsSURPH Shie JRYE qoeﬁ%\fi"ﬁfi‘tivgb%%‘?awg&%ﬁf%

rel eased, 458 168/ WHictC R 8fipld ©paradbn ha il bt intvddseltAe cbitfpldxtyad] ust ed
once again so as to be connected to the first static contact 105b of the
first sw ttegpro¢e®. whil e the noving contact 106a of the second switcher 106
I's adjusted so as to be connected to the first static contact 106b of the
second swi tcher 106;

Embodiment 2

15 An electrostatic chuck provided by the second embodiment of the present
invention is shown in Fig.3. The charge releasing unit in the present
embodiment includes a resistor R, which is used to connect the two electrodes
401, 402 together to constitute a loop for releasing charges. In addition, other
structures of the electrostatic chuck in the present embodiment are all the

20 same as those of the electrostatic chuck in the first embodiment. In the
foliowing, differences of the second embodiment from the first embodiment will
be described.

In the present embodiment, two terminals of the resistor R are connected
to the first static contact 105b of the first switcher 105 and the first static

25  contact 106b of the second switcher 106, respectively, that is, compared with

~ the first embodiment, in the present embodiment, static contacts of the first
switcher 105 and the second switcher 106 are connected to the resistor R
instead of to the ground. Thus, the first electrode 401 and the second electrode
402 respectively use the fist switcher 105 and the second switcher 106 to be

30  selectively connected to the power supply or the resistor R.

When remaining charges are released, the moving contact 105a of the
first switcher 105 is adjusted so as to be connected to the first static contact

105b of the first switcher 105, while the moving contact 106a of the second

9



5 at this tinme each of the el ectrodes 401, 402 is connected to the ground
to constitute a path for releasing charges, respectively. By the respective
pat hs for rel easing charges, the remai ning charges on the el ectrodes 401,
402 are released, thus the remai ning charges on the wafer 101 are
elimnated. In the present enbodi nent, the el ectrodes 401, 402 can be

sel ectively to connected to the power supply or the ground conveniently by

the switch . WA ' | kiad ' I ncr ease
the conp caviepop [ daudieh 88 detobecdilobeR I RSP SBRC civact T8 10
provi ded byf thee ssearah dwitchmydi 06:nBo ofthet fiest prlectede #0V andi the sscaildown i n

Fig.3. The _charge | easing unit in th sent ..enbodi pnck udes a

resi stor R,e[eﬁﬁ?%n‘iégarﬁscé’gng?}eagﬁﬁ%%fes{sﬁ%rq% g%coasg@g? %g%os%%ﬁ%&e} t oget her

t o consti t thsgls,| MARhE GEmERIRAS AMge bR tigeslectrodeaddl 1,402, areréleasext r uct ur es
of the electrostatic chuck in the present enpodinent are_all .the 20 sane as
those of tRetharesips. énfrrebseﬂkmi_raat"?g feRainipg @a@ﬁﬁtﬁ?&it%?‘?’@fe.mmt he foll owi ng,
differences oft daiaSiRe ABRASARARIPRGcal oiTichitéhd theShaffRAGIERY umk | | De

descri bed. present enbodinent, two termnals of the resistor R

are connectnay heoentirelyfarranged tingide theobassc102, denexsmeplpethei first swilghether 105
and the 1155 §ALL6. 25 SABLACHOdOY Mo WBBSEPTRN B LEARS oAb

respectively, , conpare odinent, in the'present
enbodi nent embbditient acnaaangedihsidedhé ibase 182 o arkrbdSoramsliding:blselc ond

swi tcher 106 ar onnect ed t resi.stor R.inst ound. :
Thus, the F‘?r?%et(;?eéfté’gﬁ? ﬁ@gs‘ﬂ%‘%eéﬁﬁstaﬁa ﬂ%%ﬁ%??(ﬁ’deq“gt(?ﬁsghdeg ’fégeétg@‘xg%t ively use .
the fist swih of Qhe affat of H6€ Gade SIO2| aharthd G6sitter IR adfingebahei vel y

connected to the power SUDIOH(%{N the resistor ni ng charges

[ R. When r '
are rel easEBAroBRReAY09 HGTt BSIiedbe basg 03 1s qanpesiedde OEW?W%@JBOWS adj ust ed
so as to bgLepnastkest he frSCahd laborkt dlvitensr8nthakigh LidRtin@thd RAok iorst

switcher 105, while the noving contact 106a of the second swtcher 106 is
adj ust ed s&avina tbelstidivehieck: £l coursehpart iof the whaleiof the sbaee rele8sINaf t he

S0 S et o ARl plefir S dipiarie e spggpdps] oot ode
char ges, amdd tive seemdi swilcher he6 gesamangelddnsitie the baisss 100 the sesistar B r el eased

in the second embodiment is arranged outside the base 102, and connecting

terminals connected fo the static contacts 105b and 106b respectively are

arranged on the surface of the base 102, so that the resistor R outside the

20 base 102 can be connected to the static contacts 105b and 106b only by

connecting to the connecting terminals, and the electrodes are selectively

connected. to the power supply or the resistor acting as the charge releasing

~ unit through actions of the moving contacts of the first switcher 105 and the

second switcher 106; as another example, the first switcher 105 and the

25  second switcher 106 are arranged inside the base 102, connecting terminals

connected to the static contacts 105b and 106b respectively are arranged on

the surface of the base 102 and the connecting terminals are connected to the

ground, so that the static contacts 105b and 106b can be connected to the

ground, and the electrodes can be selectively connected to the power supply

30 or the grounded circuit as the charge releasing unit through actions of the

moving contacts of the first switcher 105 and the second switcher 106.
it should be further pointed out that wherever the charge releasing unit is
arranged inside or outside the base of the electrostatic chuck, as long as the
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5 by the resistor R thereby elimnating remaining charges on the wafer
101. It should be noted that in practical applications the charge

rel easing unit nmay be entirely arranged inside the base 102, for exanple,
the first switcher 105, the second switcher 106 and the resistor Rin the
above second enbodi nent are arranged inside the base 102, only a knob or a
sliding block 10 connected to the first switcher 105 and the second
switcher 106 re cti [ 2 Of i bage 102, and
The. rosi stOPoROIRE ROUER s 1plo TS JRRF 4FE s teieRsRg it M, WA e
connect ed fefaningicharpoeast e électrodeseartiothearsfer can Heembier oreuslilysecond:
switchers throu turning,t knob  or vi ng .t he sl idi I . O course,
part or th%n‘wzﬁfﬁ ycé]{"‘l"??ég‘?:h@ufﬁ'@sﬁeﬁr\?&@ﬁ% coRsifRrer Wit hgge F&gé%ogd out si de
the base 1Qnefd¥ithepraBhtanvddtion! Thstls,3né bllkrostafiSclauk grovideebptite swi t cher
106 are arranged inside the base 102, the resistor R i

. th d
enbodi nent Prieseal inverdien iv peklimited teea sase mwhich 1hg chalas é%???iﬁg fSJEﬁ ?ﬁn nal s
connect ed g,«aa@g%%h;ﬁgiga e Ga, 86t iﬁc%@é@ a?3¢e #RRich paRS iy Rhiledf@halr r anged on
e pbase , SOt

the surfacé o at the resistor R outside the 20 base 102
can be condeargedeleasingvnisisarianged outsidesthed®seand 106b only by connecting to

the connect | g &8N Ane ARkl EhEF b AdERaRbGIRBIER huBldrbaagect ed 1o

t he power sup I'ng ‘as arge releasing unit
.t hr ough acbi peseledtrostatic ehuckgarcos selettivedf carimectadrte thes vharge eeleagisg and the = »

second swi tcher 106;. as anot her exanple, the fi.r SW . nd the 25
second 18wi PBhEF c‘i'm?c@eto ¢ aﬂ‘ﬁ%fo&m?g)? %rééqgr?g %@%@iﬁ%é@éﬁé&gﬁ?\ g’éﬁt ermnal s
connect ed P kst MbhieroPiH ¢ bStokiditle n@é?ﬁaeﬂ.@ﬂheni ﬂ&rmtbrha‘fiai maaner iar r anged on
t he surface of the base 102 and the connecting termnal,s are copnected to
theeglectindesccatb R

the groundused fonAxampe, RYaexecudipgtareset (Epsrany Rected to
the ground,, anthd-DR, &E%ﬁ&%&r&ﬁﬁh@%oﬁ@* 8Gpily ahd 168N beicRtbd © thee pover

supply 30 or the grounded circuit as the charge rel easynrc]) unitﬁ%hrough
actions of chargenslaasipgcanit attersevery henufacteting praceseis Taishethdhers®Ysecond

swi t cher lgﬁfe[rinlg int!ntthgg'r%lég r&ga%réﬁ %%%Es;?@: r%‘éége? afnh'@c SVfihet he charge

rel easilﬁg s arranged” i nsi rou e the base™of the electrostatic
chuck, as lettrodss,tdne futhectenmseariainihg ckaiges mrothiedeerkiede 19lé oBhar ge

rel easi ng uynit b% V\hi.ct]_&{?grrai ning charges on the el ectrodes and the wafer
' can be ror &% REFIRRIAIG MRS rapidiy eliminated, all these should be

consi dered W tiRigadiiba, Peqiresént amvestiopdurtiertphevipe® aenethpd fememavingThat i s,
the electrostatic chuck provid

o a case TATINIEN THGSEhNE  SPEIIAG GAREC, SR, TIPS Ae8E he base. -
but i ”“éo“d%ﬁaﬁb[é%_%?ﬁ‘a WBfaMaing RidAote8 indidiea Yase gsiff aldrarghmigsingléasi ng uni t
is arranged outside the base. It should be further pojnted Qut that in
practi cal apgudeshinitomslectiestaliceuckdiePrayent ﬁee@@r@emrgg{\g@f?&a tR%an be
sel ectivel yan%iqng\“é%fagk ¥Qnt &f'cu% @I’?erbﬁif ?éﬁfcl?’@ possibility of the interruption
of the process and increasing production efficiency.
The method for removing remaining charges on the electrostatic chuck
25  provided by the present invention includes steps:
1) During a manufacturing process, placing a wafer on the base, adjusting
switchers so that electrodes are connected to a power supply, absorbing the
wafer onto the base of the electrostatic chuck by electrostatic attraction
between the electrodes and the wafer, and then performing the manufacturing
30  process on the wafer.
2) After the manufacturing process is finished, reversing the polarity of the
power supply, and applying an inverse voltage of 500V to 2000V with a polarity

opposite to that of the voltage applied in the step 1) for 2s to 6s, preferably, 3s
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10 unit or connected to the power supply arranged outside the electrostatic
chuck in a manual manner or in an automatic manner. \Wen the automatic
manner is used, for exanple, by executing a preset program the el ectrodes
can be automatically disconnected fromthe power supply and then connected
to the charge releasing unit after every manufacturing process is finished,
thereby 15 entering into the charge rel easing process to rel ease renaining

charges on el.e : r i 88%Pn the work
pi ece hel da%(ﬂgf"héeo eﬁttrgc ?@g{%e{‘&cafr@%%%ﬁhe quaﬁje%%g'lﬁ ttlﬁ%ﬁgfetqﬁ%ﬁpr esent
i nvention fnuthelstp Provi des a nethod for removing remai ni ng charges on an

el ectrostatic ck,. which remgves mai nj ng 20 char ges r and
el ectrodes i négg@%ﬂ%w"w ?f%'?%fg% HE\ e® 'tqhgﬁss{%n@ag%%ie ?’%&rﬁdf\eggé?en t he
el ectrost abhgnctiiiCo 4 ehirgeVRiMasiiE MPNE RSIBasy rambidingadhaiges o dinel waf er
crack from occurring, thereby reduci n% gossi bili Emy of hhe i nterruption of
the pro&esSleshedesidihen releptaiamainios chanoes o ils wafer. When theighargy hod f or

removing 1 RIBLMAGnANR" §S5oBikidd Birklie GhE Wbddeschiec kofedicdts dR| by t he
present invention I ncludesS steps: 1) During a manufacturing process,
pl aci ng a gefusded rinchié fom8&s wdjiOsit fon exemipie hts or s: When Wecehddles are
connect ed . . S | in r t he

el ectrost ahg%gsé'%é}ﬁﬁ bsyéqu%gg?(}nggﬁlgﬁ)%y gtr{eggtgﬁ?(éﬁ reQ&%ﬂ%éetBﬁehgﬁétgﬁ%frel ectrodes
and t he watkould arel 50080-10MAopréfaabtyhe NERAT BIE, Landh the3@lgptrodes saren t he

bol ari 19 oPoRtREEbRhedtRbFy=uaNE BTy Frgtaiior hverics B3RRamBR 500y to-
2000V wi t hppopgol arity opposite to that of the voltage applied in the step

1) for 2s to 6s, preferably, 3s and 53, SO a é? neutralize charges on the
el ectrodes andnSHEN. {B$ Slecyasiaiacbyck gn -Hee-ﬂ%tﬁo yor removig KiPI8E8ng novi ng

contacts ofnhiyesM hehbéSdstatitBhick Provid QL by BEprelenCilaRnaske hea charge -

rel easing unit’, release remalning charges on the
charge releasing unit to release remaining charges on the electrodes and the

15 wafer more thoroughly and rapidly, eliminating the phenomenon of wafer
adherence and wafer crack, thus preventing the process from being
interrupted and increasing the production efficiency. The method for removing
remaining charges provided by the present invention is simple to operate,
convenient and easy to implement.

20 It should be -understood that the embodiments mentioned above are
exemplary embodiments used to describe the inventive principle. However, the
present invention is not limited thereto. It is obvious to those skilled in the art
that various modifications and improvements can be made without departing
from the spifit and principle of the present invention, and thus ail the

25  modifications and improvements are considered to be within the scope of the

invention.
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5 el ectrodes and then rel ease renmai ni ng charges on the wafer. Wen the
charge releasing unit is a grounded circuit, the el ectrodes are connected
to the grounded circuit for 0.5s to 10s, for exanple, 1ls or 2s; when the
charge releasing unit is a |oop constituted by a resistor, the resistance
of the resistor should be 50000-10MQ, preferably I MO>2 MO, and the

el ectrodes are 10 connected to the | oop constituted by the resistor for

0. 5s-10s, { or 2s. In sum the electrostatic chuck and
hRiaTEEERfineD s

t he net hod remai ni ng charges on the electrostatic chuck
provi ded by the present invention use the charge releasing unit to rel ease

remai ni ng charges gn the el ectrode nd the 15 fer hly and
rapidly, eli m'1n§f‘i %ﬁ"tf tﬁh&%&eﬁ@@‘@w flafase 3’&4:6 eﬁlggy‘g(ﬁedgﬁgﬂt@#pcr ack,
thus preveptidadné basdichaReterize@A #hat,ng i nterrupted and increasing the
production efficiency. The nethod for repoving remaini nﬂ char gg_gespr ovi ded

y. T g
by the presenthe wlastioptgtic j ahusk rgrtaet G‘C&ﬁ?@sa?e,h%Eﬁv'a‘ﬁ SAb: &y to
| npl ement . e%gﬂrét:ri%@%lgc@%lwe&g{eﬁ&?% N Bdwah Susiiy AiafBEd oursidd ilened above
are exenpl ary enbodi nents “used to describe the inventive principle.
However, t blecirostatimehuickwe e charges rafeasing unit, éelcenngckiodhe POWRS S ous t o

those skilled in the.ar ] [ . i fi j . LJIpr nts can be.
made.wi t hott e bioiG Foaied iRial SRl 5 mRlndliing BoodtBr SKER T

i nvent ion; camsbct tukhe ghhrgehrele25ingndit tllidiag & chargerdicasipgevereasa se agite

considered to be withijn the scope_,of the invention, MED | S:

1. An &P ecfq'eR3ef$RAIPING: RNATPER | Aty eiiecﬁ'ggg, 2hY tﬁHse@%;o{?&agp ranged

i nsi de t hechages of RAWEKipREde2RAd bR thddlectrédtit: ¢Huek! rostati ¢ chuck further

i ncludes a charge releasing unit, the electrode is selectively connected to

a power supply arranged outside the electrostatic chuck or the charge

rel easing uni b Thg etkic CRULDSCRANRE 16 RiRhYI, Thafitdrize@ i aiat, @kect ri cal
energy during a nanufacturing process and to connect to the charge

rel easi ng ghangedeleasiggantiaagarovadeshsiratf. pnd s slesiode is epnnecied Base
remai ni_ng ar Je.ele S rges on a
wor k pilgce(’fﬁr:eelgg’ﬁ%’rﬁ13 p h(}a'p:g"tgjgt §<%rgs? gﬁ? caa@%ﬁzt& relCeStHE" charges er?iagCt'H@

charge releasing process.

3. The electrostatic chuck according to claim 1, characterized in that, the
number of the electrode is two, each of the two electrodes can be selectively

20 connecied to the power supply or the charge releasing unit.

4. The electrostatic chuck according to claim 3, characterized in that, the
charge releasing unit includes a resistor, and the resistor is connected
between the two electrodes to constitute a charge releasing loop during the

25 charge releasing process.

5. The electrostatic chuck according to any one of claims 1 to 4,
characterized in that, a selection switch is among the electrode, the power
supply and the charge reteasing unit, the electrode is connected to a2 moving

30 contact of the selection switch, the power supply and the charge releasing unit
are connected to two static contacts of the selection switch respectively, so that
the electrode can be selectively connected to the power supply or the charge
releasing unit by the moving contact being selectively connected to one of the

13



2. The electrostatic chuck according to claim1, characterized in that, the
charge releasing unit is a grounded circuit, and the electrode is connected
to 15 the grounded circuit to constitute a path for rel easi ng charges
during the charge rel easing process. 3. The electrostatic chuck
according to claim1l1, characterized in that, the nunber. of the electrode is
two, each of the two el ectrodes can be selectively 20 connected to the

power supp 1 r asing unit. 4. The electrostatic chuck
accordi ng Sg{’tgﬁ%‘?‘?c&%égﬁggtﬁléeﬁi zed in that, the charge releasing unit

includes a resistor, and the resistor is connected between the two

el ectrodes to_constitute a charge releasing | oop duri har ge

rel easi ng pro@egsf"."etho‘%’l fO%FeWé’ﬁfeéE?'P@gt%lﬁ eScﬂ'E@IQ %8@%3%%1%9 %gﬁ’any one of
claims 1 tghdtactehaid®ti QhatZ @Be | dledthittatica cEGdke Gichuiesswi bade, i s chargey t he

el ectrode, the power supply and the charge rel easi uni.t, .tge el ectrode is
connect®d ¥elpagingodnitandzan @%ﬁ?’ agangedingide dhg page. tg mefhodingiudeRer suppl y
and the Ch&%ﬁé rel easing unit are connected to two static contacts of the
sel ection swtch respectively, so that the el ectrode can be sel ectively
connect ed to fhduprmer menpfeciuriog proeesshlaping alwerki pigeaAntthBybasge novi ng

cont act bej na e%@geﬁteiggﬁgog%f g%e;%v?eq's ﬁg@n&ﬂrbihﬁgecﬂ% Lad bisto eIt act s or

the other. % renovi Femal ni es on an

el ect r ost atlecirodtatick chuedkaba eteetrogtatic iattradtian betesre thec eleotods and dirick
includes a bgse, a c argfe 5. rgéeasi n_gac%mit and an el ectrode arranged inside
the bad®, WRERIEEHERRFEPIEYY 1 BjgQLraciUiNg BIOWH ng a manuf act uri ng
process,. pl achpngftér tHe htarfREGiRprbbessis fiished upphiindian irverse! velthgede to a
power supply;, absorbing the work piece onto the ﬁhectrostatic chuck by

el ectrost aith apelestt PBPOLie: NeBit @ARBlied dt the §tera opLBe 1geeide: P ece,  and
per form ngpthe e tRbRfdsWr e AEQFRRESand the work piece generated during the

manufacturing process; -

15 3) disconnecting the electrode from the power supply, and connecting the
electrode to a charge releasing unit to remove remaining charges on the
electrode, and thus remove remaining charges on the work piece held on the

electrostatic chuck.

20 7. The method for removing remaining charges on an electrostatic chuck
according to claim 8, characterized in that, the amplitude of the inverse voltage
applied in the step 2) is 500V to 2000V and time for applying the inverse
voltage is 2s to 6s.

25 8. The method for removing remaining charges on an electrostatic chuck
according to claim-6, characterized in that, the charge releasing unit is a
grounded circuit, and in the step 3), the electrode is connected to the grounded
circuit to constitute a path for releasing charges so as to release remaining
charge on the electrode.

30

9. The method for removing remaining charges on an electrostatic chuck
according o claim 6, characterized in that, the number of the elecirode is two,

the charge releasing unit includes a resistor, and in the step 3), the resistor is
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2) after the manufacturing process is finished, applying an inverse voltage
with a polarity opposite to that applied in the step 1) on the el ectrode,
to neutralize charges on the el ectrode and the work piece generated during
t he manufacturing process; 153) disconnecting the electrode fromthe power
supply, and connecting the electrode to a charge releasing unit to renove
remai ni ng charges on the el ectrode, and thus renove renaining charges on
the work plagg. gl getﬂlgeﬁ }}ﬁe%cgre%ﬁ%&%é %o %ﬁ%{&ut% [?oghﬁ)r for .
renovi ng renal ning arges on an e rostatic ccor |ng o cl aim 6,
charact er |d-mﬂgesrsd asato, retelaeeaesmalntngdmacgestdretﬁeﬂwemtmdes .age applied in the
step 2) is 500V to 2000V and tine for applying the inverse voltage is 2s to
6s. 258. The method for renoving remai ni ng charges on an el ectrostatic

chuck accor di 1@ THe mkfbifé: reﬁfﬂﬁfn@&éﬁfairﬁﬁgﬁicha”rgémam antell‘ez:trolamtlgehmrﬂd easi ng
unit is a grounded circuit, and in the s ctrodﬁals connect ed

to the Jr RGFAENNG e claim 9. Lhamrdeiiaag: tcli'abéﬁﬁ r%agzﬁtapgqa é’&gﬁ‘%g'je% THes so as to
rel ease remdﬂw(ﬁh?rge on the el ectrode. 30 9. The method for
removi ng remai ni ng charges on an el ectrostatic chuck according to claim®,
characterized in that, the nunber of the electrode is two, the charge
rel easi ng uni , i-Rcl el tor is
connect ed bet\t;\?ee-[ﬁb%trﬁgﬁ‘?d%hﬁegﬁngdenﬁtwn%g%%@s? 6{1 %lg%&f% ca?%‘feam ng
char ges - sca@wrding telcaises, emaracterized frathpdsinothet steptii&otlm elecirode ds

10. The_ met hod Vi r.enmai nin n an el ectrostatic chuck 5
~accor dithg ?QﬂﬂﬂdédﬁPﬁhanﬂPQE@S??E%Hnﬁﬁ“?ﬁégp 51%e resistance of the resistor
is 50000 to 10M. -11. The nethod for renoving renmaining charges on
an el ectrostatic chuck according to claim6, characterized in that, in the
step 3), the electrode is 10 connected to the charge rel easi ng un|t for
0.5s to 105 : B
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