1 DEVI CE FOR SUPPORTI NG WORKPI ECE Field of the

I nvention [0001] The present invention generally

relates to sem conductor manufacturing, and in

particular to a device for supporting a sem conductor

wafer, especially a warped one, in a substantially

pl anar form during backsi de marki ng process.

Background of the Invention [100021 Duri ng

manuf act uri ng process, sem conductor wafers are prone

to warp as a result of various steps including

repeat ed hi giDREITE FUR SEPROREINGOVORKBIECH! nni ng,

and conpressive and tensile file deposition. Warped

wafers not only easily fracture, causing substantia

manuf acturing yield '?ﬁﬁdopﬁﬁlﬁbéﬁhﬂﬁnper t he

preci sion in manufacture under an autonated

environnent, leading to variation in quality of end
[oqapduct s.Théidresenwariveaten igeneeslpetdlditd 1 sdmibeiduicion manufacturing,

acksi de marki ng. process, where thin wafers tend,bo

and dq pagticylap gaue device fensipworinger sanpeonsiugior (Wafete pepecially @ warped

£ Oinl 6Kt tiafIgHIARAE forpt MRt babRid begs. The
Onﬁbﬁﬁpla%arlnggr sd??gce Fééh??ghﬁn m-s Iacgnent of
marks. [0003] US Patent No. 7, 015, 418 suggests a
chuck system for edge,s orting.a. sem conductor
waf er during a backs?ﬁ%agﬁPﬂ?%ﬁpﬂVdﬂgggy"Whe chuck
system conpri ses several separated positioners. Each

ositioner has a support base, a horjizontal and a
(0602} ¢ i cal [PyrHedPagagRIRHProFesscicinisideton akgs g grone to warp as

R b RS NP e A Bl L R oo RO AT R thinning
anprcaotpressivet dnel teositef figridepasdionofWarped veafets et pode sasly fracture,
bi.g chal | enge to synchronij and coordi nate operation, .
caitly (OPURREL THOULGRE: S Brepth G Rgve’ Jhe precision in
makfdchit Qibded 8N Slurthattd dRAFdinYer@f 1chiify 8 URRRIDE Gn WRERS- of end

Any i nprecise collective novenent of the rotatory

predustspiWafer werrhanisewpeeially ofnste ia bekkdidé mgriking erasass, ovhere thin
the waf er. which rui-ns the precision .backside

il Rl 6" iR b siafe R B BRvis? 3668; 1 1o tagkc of contral

suptRt 0Qhé badkBiAE SThedforPIaN S WvaférsueRccersiiltssiel ndiBplaédnieat 6Ntarks.
parts of the wafer by individual clanping nmechanisns

0008l  evelVWBriseiNaet.dHiat | ornesests hehvgls wistenpforjedgeagpporting a
Selglg‘}?ﬂglgdtéﬂ RAfer téltﬂ'ﬁ%g gzlga%kﬁhé ‘ﬁ%‘xhﬁ@ Sprm% erig WRLE rsystem comprises

eres to an
several separated positioners. Each positioner has a support base, a horizontal and a

vertical linear drive for finely positioning the support base, and a rotatory clamping
mechanism for holding the wafer on the support base. However, in practice, the
configuration of this system poses a big challenge to synchronize and coordinate
operation of individual positioners in order to achieve a sufficient level of planarity of the
supported wafer. Any imprecise collective movement of the rotatory clamping
mechanisms may cause a shifting movement of the wafer, which ruins the precision
backside marking. And any error in the relative positions of the positioners, or uneven
force exerted on different parts of the wafer by individual clamping mechanisms may

even worsen deformation of the wafer.




upwards wth the cl anpi ng nmechani sns away fromthe

support base after unclanping. Wen the wafer

eventual |y drops off the clanping nechani smunder the

gravity force and falls onto the support base, the

i nstant inpact on the wafer nmay destroy its

functionality. [0005] In view of the above-nenti oned

probl ens, there is a need fo2 a device to support a

waf er and inprove the planarity thereof, which is easy
[odoa] cont r dh, addittbnyithdre @addiitubiiial wherted waf@t sdterednto and moves

ry. of the [ nvention [0006] .In order to, address
gm %Iﬂéerr? UPH BeiE A He [1pm; the sgprort b affes yaplpmping.
Whéﬁ’ ﬁ{ét\'w &Yﬁaﬁ%’s RBpSe¥ e Jléiﬁ%ﬁg H’ﬁ’é?:g&ﬂlglﬂ hdBPHHE grav1ty force
pI ece, rls S a contl ase havi ng
ang| fatlarorsal rib@ rduppayt shasé,athe frstanhaingactgon ke weaafkr mayc destroy its
dIS o ed t hereon, and an opening through the base for
Iy exposi ng the back surface of the work piece;
[oo%@]j a CONh v BB tie! FReAaBBePpidbRARN tlﬁe&@ﬁpd ﬁl&d for a device to
surface parallel to the sup ortl n? surface f
suppcaatrpi wafert tiel iopteveitlex elanhleitYetdimp Winoln 7 easactor@mtrgl tapd with
adg %W&%c %_ﬁhe invention, there is provided a
wop VSIS t he base furt her conprises at | east
one vacuum sl ot which has a first opening to the
supporting surface, and a second opening in
communi cation with updeaxyefdbe leeentiopherein a
negative pressure is generated in the at |east one
vacuum sl ot so as to stabilize the contact between
[odoBE wor Kk Ipioe«ba taruddicoe theumpblein mgoaated adth, thetpeior tabte the present
. vacuum sqQ i.,.S swtched on. 008 ﬁ grdlng to
inyeRbPR OFO4 é’c@eVé‘fe SUPRRFERAS Pd’t‘Pf tWF’é‘FeW whigogirigey? gontinuous

bageiel‘{d it aafsﬁﬁﬁrs%gﬁoﬁﬁglsﬁllfMOF ﬁéldﬁlgﬁf.y%m gaéc@als age& Adechn, and

ng a planar clanping surface;
ananpening ehmiugh tte base diop ipagially rekam fhel backistitface of thormak piece;

anar Iane 0 Acc rd| et .anot asp
anfl PrirRRGR flomh DVihe Ao bIRGAi PP E ST ] T fupporting
suﬁhk!etﬂa@uaﬁ@m%rthé%ﬂableb@ﬂfé;eoeae nmechani cal drive for
adjusting the relative distance between the clanping

[0097} f ace amgordieg supporaspedi futheaimeentjono tiggre A m‘ddﬁ; a device,
Wherel;l Ltlh [ Eaesg 8 r<]:8rrnp?i eqtﬁ af%{ %ehh\Zarclugr\r/ler#p(Et: Qtégh ién %5st opening to

1 C
th@ ﬁlq)partmgt i 268 LHﬁHstdc@nd Bperih@ P cdrimulicetdn W@thtdeacdum source,

wherein a negative pressure is generated in the at least one vacuum slot so as to stabilize
the contact between the work piece and the supporting surface, when the vacuum source
is switched on.

[0008] According to another aspect of the invention, there is provided a device,
wherein the clamp has a plurality of extended clamp jaws, each having a planar clamping
surface; and wherein the clamping surfaces fall within a common planar plane.

[0009] According to yet another aspect of the invention, there is provided a
device, which further comprises at least one mechanical drive for adjusting the relative
distance between the clamping surface and the supporting surface.

[0010] According to further another aspect of the invention, there is provided a

device, which further comprises at least one ejector coupled to the clamp for ejecting the




wor k piece fromthe clanping surface when the clanp is
uncl anped and noved away fromthe supporting surface.
[0011] According to another aspect of the invention,
there is provided a device, wherein the base further
has a recess in the supporting surface for allow ng an
end effector to pass through so as to | oad/unload the
wor k piece onto/fromthe devidce w thout «collision
with any parts of the device. [0012] The objectives

wakiegviromahe slafipind suificesehdn thevedahp onuidlhhpdieaaimoved away
apparent fromthe followi ng detail ed description of

fr URBAISSSHERSof i n connection with the

[O@I‘ifonpanyA%r&i{@% Qﬂ&hetBidsb@ét AL EhRLESN tREre i grovided a device,
Drawi ngs [0013] " Preferred enbodi nents according to the
wipreisetht base duttheynhasi 4 recessnvitbehe elgsportirpesirfidce Hor allowing an end
ef erence to the Figure ccC ani ed. herein, i ich .
offoFioE ¢ Bivs RbEY So B e Culanb e ok oicdr niorran eyt without
cofilsfon Witk ByVParks IRASBRGLJ. Ve vi ew of a supporting device
i n accordance w th one enbodi nent of the present

[0013Y ent i onlhe objesiives| @d adwintagss ofsihgeprgsenty iovention will become

' ice in FIG 1 .[10016] FlG 3 ,
B BROHb" B AR Se Bl gsheinign oo timehes HRtEs 3 connection
wiltOhé abcdthany i dawlingB® show partial cross section views

of the supporting device when the clanp is in a
standby and cl anp position respectively. [0018] FIG 5

is a partial enl i . . . Detail ed
Descr !Opti on of tﬁﬁéﬂaﬁ?/éﬁﬁyg%[ogg%?é#ﬁrggﬁr esent

i nvention may be understood nore readily by reference

to the fol}omﬁqﬁggetailed degcript on of certain |
[0Ushodi nerdtsiegied (rbodipatit pererdinggo e NBsTeRe IYFRQHy Wil now be
de§drfBed It GeRerencb &6 ethé‘rP?gIHE@‘éb&ﬁgpaﬁieﬁ_eﬁe?ﬁﬁ,cﬁﬂ WhicH GRE reference

and a side view of a supporting device I n accordance
nuwierdls derwteliboelements. of t he present invention

LT 1 HHEL o PR ER ST 1 % AORPOERBMAENSF o egcordance
with ot SREREANTROPreset BiveRbor? for clanpi ng the wafer

101 over the base 1 so as to reduce bending of the
[0048F er 10FIG: dshorsenside view efrthe sepreetingndpvire in FIG. 1.

[0016] FIG. 3 shows an exploded view of the supporting device in FIG. 1.

[0017] FIG. 4A and 4B show partial cross section views of the supporting device
when the clamp is in a standby and clamp position respectively.

[0018] FIG. 5 is a partial enlarged view of FIG. 4B.

Detailed Description of the Invention

[0019] The present invention may be understood more readily by reference to the
following detailed description of certain embodiments of the invention.

[0020] Now referring to FIG. 1 and 2, there are provided a perspective view and a
side view of a supporting device in accordance with one embodiment of the present
invention respectively. The supporting device 100 comprises a base 1 for supporting a
wafer 101 (not shown in FIG. 1) disposed thereon; a clamp 2 for clamping the wafer 101

over the base 1 so as to reduce bending of the wafer 101; two mechanical drives 3a and




3b for cooperatively adjusting the vertical distance
between the clanp 2 and the base 1; and four ejectors
4a, 4b, 4c, 4d for facilitating the rel ease of the
wafer 101 fromthe clanp 2. [0021] Now referring to
FIG 3, there is provided an expl oded view of the
supporting device 100 in FIG 1, illustrating assenbly
of the conponents in detail.4The base 1 has a planar
supporting surface 11 with a through opening 12

3bt fmelceépuatiﬂehr ﬁrgesmrigghe 12rtical distanktentseddnibd cldnags 2 iand the base 1;

per at.i on, 101 (not .shown in FI 3)
and G0 SR b A5add DT A aiRg 1k teise e ol (1 from the
unlﬁgez.supportl ng surface 11 to secure a firm support,
whi |l e the marking region on backsi de of the wafer 101
[002d] f ul | y Nowpastedring ta Fiéx. K, nhereajspprosided dnoemledbd view of the

suﬁlicﬁﬁ g?ﬁpqe h@? bﬂ? ﬁ,r}gﬁ%tra \%éfﬁé?ﬁ?lbi; 8? g}e? ponents in detail. The

bakd ﬁﬁ&sf £hlags suPyorfifg SdaRf 18104 18bugh (ﬁ%’ﬁﬁ% 12! tReéi Whe bpening
t hi a recess 13 is carved on one side of the

1231@: p@dﬁmnsgmgdu thiad de operatigrp rthQiWP»f?Nlﬂb (nqi @h@\m ileFKéc?()cdisposed on

r h, .so that ns
o RoeO e Sl W B Ring S LR 5653 Mlpuppore
wigkntht ynatkSig 0 gbnosH Back%iﬁle STURP A dfdrND 1S fullg &xpdsed to a marking
[0023] As shown in FIG 3, the outer contour of the
appRas O‘Yﬂ&edé’eg%hﬂt‘wﬂ?mnédtzagon whi | e the contour of

[Odoz?:f ag g ﬁ n iR %o Ja%tdrﬁat@d Fﬂaﬁﬁfat@%l}lgg n{/rf‘orﬁl‘?éff ' g&fgi@ J.rg otftléﬁ transferred

wever , 'S under st oo person
bysdal ¢rldeeffécrortdfea autfot. tI]na\tleWhﬁ thion4 regpessald !HIcai)f/ed tble ondaisle of the
d For ex

1 not .so | n one enbodi nme
supisTR e At B Tgvine e g SHecton et REoSihans HEL fis wafer 101
traﬁﬁ%rrbd‘ b?t}feeéﬁﬁ%'f'ﬂ@!o?Ea1§i9@ﬁ%pe1|1§‘p§snt‘?6ﬂ%8 bGP gfﬁﬂ? dispb&d onto

out er cont our base 1 and the opening 12 are
thdmmpontmgaulfacrecljl ar shape [0024] In the enmbodi nent of
£ base ,as ,shown i urt her, has

0g24f, 2250 B E B 10T ST ol Rt 48 thi O ot symmetric

ochabén, vAlileCtht coRfolr bhheSIpRRIAE12NE a chdlel tB&iEs kdaxidiNRith the octagon.
det ai | s of the vacuumslots 14 are illustrated in FIG

Hopxvandt iatp beandergped byle pseseniskilled iothe astetbet the confegnsatish of the

ba.I;ehi{e t Q(\S; !elh{“:gga Vé)&x%pileogrhoéb = e\@%gr\%r{ lo%ttefr ](.'onttour of the base 1

and lﬂ&ﬂbp’egmkm 4ro i h&eaatﬁgiﬂ)a[rtshh}&- $nihiaAB& ehibodafiéht! the outer contour
second op ning 142 in conmunication with a first end
of therbags 1 gnq, hejopsping 1241 both da g senlarshape-t he base 1. The

O PSSR PO 8 %) S o8l e s
fowrvacingd slats Ma,ﬂdbb&ée aﬂd flddrimathsholvavie F1G. 3) cut into the supporting
surface 11. The details of the vacuum slots 14 are illustrated in FIG. 4A and 4B that
provide partial cross section views of the supporting device 100. Each vacuum slot 14
extends vertically into the base 1, with a first opening 141 to the supporting surface 11
and the second opening 142 in communication with a first end 141 of a horizontal air
passage 14 in the base 1. The air passage 15 has a second end 152 at the side of the base
1, blocked by a plug screw 16. An aperture 17 is drilled into the base 1 from the lower
side of the base 1, with a first opening 171 connected to the air passage 15, and a second

opening 172 operable to be coupled to a vacuum source. In operation, when the wafer

101 is disposed onto the supporting surface 11 and the first opening 141 of each vacuum




side of the base 1, wth a first opening 171 connected

to the air passage 15, and a second opening 172

operable to be coupled to a vacuum source. In

operation, when the wafer 101 is disposed onto the

supporting surface 11 and the first opening 141 of

each vacuum5 slot 14 is covered by the back surface

of the wafer 101, the vacuumdsource connected to the

.aperture 17 is actuated. Sequentially, air is renoved
sldtridns checred by faslsalsudfbcearittht veafervidd thar vabwtm tdurc@connected to

negati v ressure | s generated therein, which causes
g i £7 5 ettate. seapelefivy i s KRS HOmpI8 A Frgsags 15 and the
va?&iﬁﬁ AR 141a nbORRRIprdRVY "6 behdrhid tRAEK, %vﬁicﬁlcgasgg thd Rfer 101 to

four vacuumslots 14 are in an arch shape and evenly
stiglp fivoly torthe sippprimgrsudaegel of t he base 1. However, it is

be understood. b e skilled in the art that
od, "R ey sffine bacd BRRE! bkt Mo et TgR i A Th an arch
sh&peOdrdl evEAlyaip8cddn the indefel@dof the ba®XB MY Wvet, it 97 be understood

enbodi nent, the base 1 has three ar ch-shapeo’l vacuum

byst parsomskilloddn the asphettdre numbgn sizaethaperiystliopasion of ghe vacuum slots
R V, ots 14 is .. ced.on e base
143l g R B P gt g BRSSP iy RSt shaped
vacwfne slotsnt ¢venkyl @acédh Iih bﬁ(ﬁtﬁéﬂfﬁof dﬂ,ri]m&ﬂ;)/ét p@mﬂﬂ}i gﬂt@fuum slots 14 is
di mensjon larger . than that of the opening , IS
Sp%ﬁge ﬂ%ﬁB?WH@EKW6§“§H6W§1%H@méﬁégwi. In order to
ki m ze 51 e ?@ena t - :
[Odgﬁjpi ng clséﬁgﬁgﬁh% gé‘?igg‘,dqb ha\glll% R gP’ aﬁak}glg;\%f %8%@14{1%81% larger
thayl thatpofithe sperfiag €2, i be-aglaiypndinkaisabboeithefbasd 1.Udedde| tambnimize

' . 21a,. 21b, 2 d 21d | ) d, each :
colfBr TR aamhes JF i Yelamhhatielher BEGTRIE (HYEd Hfwheving 2
coftlt'ihuolﬁk Gandping TleackOte HATD ﬂa@%u@&oﬁ’ﬁ@ecﬁ&aﬁﬁ?g\ivlgﬂiﬁchlb, 21c¢

hat the corresponding clianping surfaces 22 in a ]
and gddurveply sspagedp Eadhedgiming helindividudl eclauppg suifag 22(rfoaskown in

1.of the. bas 1. [0027] As shown | .G 1, the. .
FI%’I &?rp 1(zh‘?i foup clne, “%rﬂfla#g?o ﬁ%’%@&}’é‘?‘i ﬂF‘F theg cqrpespgnding clamping
sutfae 23 P th HyordmBPe pR@kr Skhd pLGI1d fo tHRSupFrtiAdRrfdcB @1 of the base

shape of the clanp is not so limted. For exanple, in
L. one embodi nent, the clanp 2 is a rectangul ar ring.

28] Ino Hogli~4mgnt, 0 cl ' .
OIPErE ot T He the el & ERReqfi o BRI R s o be
undérstosd bﬁ a ﬂe:’sr?ﬂmkﬁ];hﬂ ) ?Slaﬂaﬂﬂt thbegqiewftp}ﬁe?clgﬁ@dy?bﬂ stY)hlimited. For

appr oaches . waf e i sposed on the base 1, e
ex%rﬁﬁlﬁp’é‘ qnaﬁglbﬁlw&ﬁ@%&aw %@ﬁtrﬁ‘.&t@ng%dmgnpose cl anpi ng
[0028f C& On 1hRge ‘éﬁﬁ)@&iggeg@ of {Heai:BP) 18 clahtp AGRL1889Configured to be

portion of the waf
in alignment with the vacuum slots 14. In operation, when the clamp 2 gradually

approaches the wafer 101 disposed on the base 1, the clamps jaws 21 eventually contact
and impose clamping force on the wafer 101, flattening the bent edge portion of the wafer
101 over the first opening 141 of the vacuum slot 14, thereby forming a closed space for
generating negative pressure therein. However, it is to be understood by a person skilled
in the art that the configuration of the clamp jaws are not so limited. An exact match with
 the vacuum slots is not required.

[0029] Still referring to FIG. 1 and 2, the two mechanical drives 3 are disposed on
the base 1 at two opposite sides of the clamp 2, for cooperatively controlling the relative

movement of the clamp 2 to the base 1. FIG. 3 illustrates the details of each mechanical




101 over the first opening 141 of the vacuum slot 14,
thereby formng a cl osed space for generating
negati ve pressure therein. However, it is to be
understood by a person skilled in the art that the
configuration of the clanp jaws are not so limted. An
exact match with the vacuumslots is not required.
[0029] Still referring to FI& 1 and 2, the two
- mechanical drives 3 are disposed on the base 1 at two
drivepbailt meshatém] dfive hemptismspwd, guide stafio3dr avo geidy bushes 32, two

o e B orserisofla YE end oSG s . Faft Buge sfas 31 i
sePREN 8 tHeMas® 1 With ¥ScrehaGld 'ﬁﬁdigg?n@ %uldég bos %D%bl'ea QRereto. The

two guide shafts 31, two gui ushes 32, two Sspacer )
dryfingReaB33s & quarableto goituatettR4warghide bushes 32 torsimudagBusly slide

Eac uj de . shaf t 1,.iS Ssecure 0, } he bas Lth a .
o G BOLRR BBl et T S HHER A0 P BT L B 2 v
threB @onsibictors B41,MRANGS thdStwioSuidehahés32 With e @f)é@:ei PR cky8B disposed
) gui de bushes 32 to sinultaneously slide along the
in bgyyserdiop iperaniting the meyemamof dhy gyide byshag 32 Mgﬁ glamp 2.

nect eq..t c a1 hr n S , .
o8 o cnd ks 4 B pitePonsloi i ef AORBEL U g vertcall
beBgcetli % pes deternhined atandlen podition tand raspiict detarmiriddeclamy epoition with

of the i de shes. 32 to the ¢clanp 2. . [0030] In ) X
fe%)ﬁ‘étrfattfl% fascy LN e ARl K gpésm@ VBt Bioxjfgd partial
crgss‘é@&fdnﬁﬂik%(fs opﬁ{e"ﬁgﬁbﬁng ﬁ@vig@%tﬁgﬁ%ﬁ@@ete%ﬂﬂapéfandﬁy position and

position and a pre-determ ned position wt

clanggs pesitiort respévtivblys At the skoby ebsition agshayai m EI6. BAGtheddamp 2 is
and. 4B, ,there. are provided partjal cr.o ectj ona
vy e RS 16 sieaRed ek P biep nERER QRS dhieRd gffector to

poSitian ARy wRRS 101 eferan dvithelecalidag iah%?&l‘t be gRewAfer B Ywithither the
the standby position as shown I'n G 4A the clanp 2

clanap 2 pdle bassrb. (e apd sfegtor eprductsnigneapesifinnel adjugimeneiarthe X, Y
. whi. | h f.f it f er :
dlé%g'l‘l&}%h gll? etﬁ%ﬁ%tet Y?{%IE? qé’gl i S%%"ﬁél %Vﬁ&b ﬁ’gf"ﬁy f Ot\s’{gee‘?/vﬁ%egﬂgmmm 18

acBiddedpthder tifedtot Reoweledito2hOkedebie1DasE] the edpe of € wafer 101

effector conducts fine positional adjustment I1n the X
gets ingopiset WHhdhe supperie wp@cebt - ham the) Bvocgshagicaliinives 3 lower

thée }Eggg{iéeto.lthe?’éﬁo% LSitdh! ARG Sgé’%g&ﬁ\éﬁ%}mt Gn gaggé 4B, the

or is into the rec
clamipihgy suntimdec2?2 ik(h cogtiswith tionatee t10W inpdshe @UPoociriatg pressure

surface, 11. Then the two nmechapi cal drives 3 | gwer
(OGTFRR B SO WEPEHETE GO0 G OIS (erages 1o i Wi surtace. When
proRs IshpIHifs of ﬁﬁw%fb{‘ihs@egﬁred@y {%J‘lﬁatln%ﬁm ﬁﬂ)gﬁﬂfn%%@fagezll, the

I's in contact wt e waf er osi ng
end wieoipisi fattherplosstdr towatdsghe battor dof| the resessvkd pwdy dgye the wafer

10¥! L4 GAHELN9 HRRGR, Lo the wafer surface. vhen

[0031] In one embodiment of the mechanical drive, the driving means 35 is a two
positional, open loop system such as pneumatic cylinder. In another embodiment, the
driving means 35 is a multi-positional, closed loop system such as a linear stepper or
servo and guide.

[0032] It is to be understood by a person skilled in the art that the number and
location of the mechanical drive 3 is not so limited as illustrated in FIG. 1. For example,
in one embodiment, the supporting device 100 has three mechanical drives 3 evenly

distributed on the base 1.




proper supporting of the wafer is secured by the clanp
2 and supporting surface 11, the end effect is
further [owered towards the bottom of the recess 13
away fromthe wafer 101, and then w thdrawn
therefrom [0031] In one enbodi nent of the nmechanica
drive, the driving neans 35 is a two positional, open
| oop system such as pneunatid cylinder. In anot her
enbodi nent, the driving neans 35 is a
foon3jti - posAst shoval in EI]Cbsleahd chfpulsqjsd:tem Sarefvoapled td 'theenaamp 2 for

ST o RSB g AL e
FI@U RDEA aANdB, hefelirt ﬁfbv‘?(iedtd}?alﬁ%? Hﬁ:"&l rs AT BY¥® Fodtr $'@mprises a
solimted as illustrated in FIG For exanple, in

suppm‘t élr:oa;mmﬁm pint42e asstquper #3 negldd:eblamg tmehaﬂ t’Hree%lpport 41 is

ives. 3 .even the ba
18 O et 2 MR A loug ¢ 4P 5 e Bpcaifiap 3. which i
Ve&[déll? QUPhRUWIR atth®ugh ABR 23 inOthe cRInfr2 !fd}gre&diﬁn@@ﬁeeéjedt@ﬂ-pm 42.
fromthe clanping surfaces 22 after unclanping.

Theegieqter g 42clispoped thgreim jx engerblpio mpes @ atr:dedw@w@erespect to the

clagﬁué) 2'0 :]?l %ﬁop%glﬁ 45 Jh% S Senlé coggl%ﬁ t§ Jtﬁ 3 E%Etor R%xo P raga Qe Bther end

ector

lo&ﬂtafinrtgvﬁ’h&mslttt 444 onfhe sﬁll'il i ol suppoit Sll The<e;®kith of tﬁwvertlcal slot
and having a throu‘%g hole 411 i%)the 1o
41&&?%@&@ the Borizgatal gemepbpy aapperd, fare SPTmiing the rotation

of tthE @ C‘té%r ES?Hn @%r %ﬁoﬁtntﬁg hénuBfal 2xib Qﬁeré CehY 'l&%tﬁ Bfthe, vertical slot

e e e ejector pin 42 disposed therein
412glefipes thel ertical tmveingpraapel ofl dmstop;teh 48 cwprbtinttornt determines the

cla 2. The sto rr 43 has one_e qupled,to the . ..
veSi Al Brfepent AMeant reciste Pindd: 1Pe Siote elpmpnt 48 is disposed
be’e’v%eh' tﬁ@'sto %1 Ql43%kd RS tdﬂ“ﬁlrﬁbg 319bf thRQuppRPES, ot BiasihB €he stopper
w dt h e vertical 'slot 412 restrains the

43H9walzctsﬁhglowmmd@iﬁtth®$10t ﬁleZ,s’vlngipertuaneﬁm mebfrault position of the

iTHE T A ottt o) Lol rorieR S Ry g 4B e tower end

424 51t thé @|ectolr Pin 44 Iothedds Tasin ttﬂi@clﬁﬁipiﬂgcﬂrfabé ay th A%re-determined
range of the stopper 43, which in turn determ nes the

disfefic€i cal novenment range of the ejector pin 42. The

. : 4
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42then sepRp@rhaviy & uetrutling pertionw22 aidda Oefceishpombﬁ)MZQlWhen the

which in turn defjnes a defaul sition of t . .
claéﬁnégew the rlamp nosigRds By b R s PIBHE&P;% PRI 422 is
foﬁ:@@‘ﬁg hihdl thd Gase ‘iAandttﬁ%p{eO&@EmﬁﬁéH dlﬂt%ﬁceoget&lg@l tﬁb?)%tﬁfdmg portion

2 protrudes the clanping surface 22
42gr@ddeh'eeplmrmmg surface 22 is shortened. However, there is no direct contact
between the recess portion 423 and the wafer 101. Therefore, no biasing force is
transmitted to the wafer 101 via the gjector pin 42.

[0035] In the operation to unload the marked wafer 101 from the device 100, the
end effector was moved through the recess 13 in order to be located beneath the wafer
101, and moved upward to come in contact with the wafer 101. Then the clamp 2 is
unclamped and moved upwards away from the clamp position to the standby position.
There is a delay in the corresponding movement of the ejector pin 42 in the same
direction, due to the biasing force exerted thereon. The protruding portion 422 keeps in

touch with the base 1, until the pre-determined distance to the clamping surface 22 is




di stance. [0034] Now referring to FIG 4A, 4B and 5,

the I ower end 421 of the ejector pin 42 is a step

end, having a protruding portion 422 and a recess

portion 423. Wien the clanp 2 is in the clanp

position as shown in FIG 4B and 5, the protruding

portion 422 is forced against the base 1 and the

pre-determ ned di stance betw8en the protruding portion

422 and the clanping surface 22 is shortened. However,
re¢dvered. iAS anesl, rlﬁetwafﬁﬂl(HCﬁlat bélieneetn thbelangiss &umemoml only

3 and.the wafer 1 fore, no bigsing force i
trg PGS S 8 PR 8teRaieiah RSO, .bsmgr%e%ﬁdgmta? IGSPT bpgtion 423. In
thl[s 0\9%5] thla rﬂésﬂﬁct%efngfa'cp Bnt ﬂle U\%ﬁf"qﬁi he MRfikedd "‘ﬁ}f/ QonttOling the

romthe device fector was nove
maxmnuug Idrcmpmg dtsmge X8 ihn waﬂte rl(llo Wkell deatvater b]aﬁieast khompletely

relen Htst el 20 <HR e HENEh Sy vty Soogred Bitsdt ismgved wp
aw"ﬁ?‘tﬁﬂn%%%@i Aaer HRBFHEISARMPOPOSI tion to the
andby position. There is a delay in the

[0036} r espordiong embediveent offthe ¢jectey, dhe b\aSng me4ns fi4 iy yeompression

soifiEn o bEr bRt Pl il RERS % b BhgE i Tid oL

[oos7i h t he Ihake einbodﬁﬁd:ﬂt shb@npheFIdrt grdatn eftcthr st anfeuhted at the
the clamping surface 22 is_ 8 recovered. As a result,

ceRtRR ol prectlanp javy RA+ Hawrerei it o hernaderstasgi by Raisonaskalledzin the art
3 St MAAYELUPP S RS0 ndl 1, 8 5k Ulhnc, in one
entbod Bnamytwot djectate dtareicduplel tortwaehdoor dabie claafpgaw 201 i s

mnimze controllin mu
[0G%8Lt anc e%?¥ the RReseRt mw%on{}%é He%ie %;ﬂegrm?fgrf??rgnce to particular
enfRIBAERE! Y will YeC@rREdIOMt BR EhBIRNRNtsi HE iBfative and that the

effector with the wafer supported thereon is noved up
inepntipn Sseaps is et sabmited. Altetnatinenerobidiments loé thbepms:eat ro®ntion will

be%gg% 6$%kgqt3nglmocss o?lggeé)? aryssgcrﬁ? {heCt O{Qn‘ﬁ]{“ﬁg fhe preseng invention

peRAIAS Ru¥hlterdaltCerlb R Bts ﬁﬁaéb?lsﬂiérdd&o e RAEHABsE& Within the spirit
&0037] In the enbodi mrent shown in FIG 1, each ejector

scepenel theapresent inyention nhegordinglyn émecscgp@ of ahe EpsTnt invention is
def R BF o dprieiyseotiate L BB B 6N SEcefn "

4 are not so limted. For exanpl e in one enbodinent,
two ejectors 4 are coupled to two ends of each cl anp
jaw 21. [0038] Wiile the present invention has been

described with reference to particul ar




enbodi nents, it will be understood that the

enbodi nents are illustrative and that the invention
scope is not so limted. Alternative enbodi nents of
the present invention will becone apparent to those
having ordinary skill in the art to which the present
invention pertains. Such alternate enbodi nents are
considered to be enconpassedwithin the spirit and
scope of the present invention. Accordingly, the scope
of the present invention i €laidsscri bed by the appended
clains and is supported by the foregoi ng description.
9 Cdains 1. A device for supporting a work piece, the

1.deviLReROMRY| iR & VAL POLIShd hauipi€ing P! anar
suppor%ing §5§¢gg% or ho?hing t he fbrﬁhggg%e
di spozatintdesrmen havng agiamep enpprgtingd switegh fohkolbmgehd work piece
.partjally exposing the back urface.of the work .
aifiBi, et B8 it Prvtndtis S sy DR gro8 ToFSAl,  Cibaripe e back
sufftéef GYaBe Raflapie&d; ah@ the supporting surface, for
cl ampi ng the work piece thereover., 2. A device )
acc@r einfiguews ¢pmp rhayingvih pleapmclampingasefabe patadlel teathe supporting
|east 0 vacuum sl ot rved therein, which has a
St flg(%é 161 g%nnli’ IH% eow?r%é’ 'S 3@%‘?‘%‘.’66-9 surface, and a second

openi ng in conmuni cation with a vacuum source; wherein

a negative pressure is generated in the at |east one

2. vacylifrgroaceopding te glagp dbwhessn theebase firther hpd plisash oppgacuum
u
FTEATRSER, Jich M BURRCOMN e 3iBpotBE i1, and o second
opehiag ninlcominenieation hetlbas eaduunt Beurchasvherdie ce sisgdtivet pressure is
su rrting surface for allow ng an end effector to
seperatd if ﬂ&@ﬁe% OBE VUML) WhisoadiamEe areradhebrsprdhe work
pidcB@nd URPRALDOAG s SHFARS Rherf theAaliRih SGir8E GAWHCRE & Cl al m
1, wherein the opening through the base is so
di mensi oned that the region to be marked on the back

surface of the wafer js full exposed. 5.. A device .
5. accd deHge 5o genfor clofpch e Rebg et 13 b, Bigh gires in the
sup\sting Surfdce Gu# Allowiflg ah B \EffeBof & PAItRDuER s6 laditdNohd/unload the
wherein the opening through the base is rectangul ar.

wafer ute&pmcibe seprordngeyrfase.cl ai m 1, wherein the clanp is
a circular ring.

4. A device according to claim 1, wherein the opening through the base is so
dimensioned that the region to be marked on the back surface of the wafer is fully
exposed.

5. A device according to claim 1, wherein the opening through the base is circular.

6. A device according to claim 1, wherein the opening through the base is

rectangular.
7. A device according to claim 1, wherein the clamp is a circular ring.

8. A device according to claim 1, wherein the clamp is a rectangular ring.




8. A device according to claim1, wherein the clanp is

a rectangular ring. 10 9. A device according to claim

1, wherein the clanp conprises a plurality of

extended clanmp jaws, each having a planar clanping

surface; and wherein the clanping surfaces fal

within a common planar plane. 10. A device according

to claim1, which further colprises at |east one

mechani cal drive for adjusting the relative distance
9. bet wWeelevicheaccbaliny ng daind dc eviendn tthe chngpe@obiphiges a plurality of

surface. 11. A deyice ac ordiTg t.o claim10 ﬂherein )
exfepgedflainp @i pach BRYIBG A RIRAF GIqTaping Sisginanid whetein the clamping
suffdes A€ vithikea condl6Y bEGaAGEGAL di ng to claim 10, wherein

the at |east nmechanical drive is a linear stepper.

13. A device according to claim1, which further

conpri,ses at | east ope eject.or oupled.to the cla .
107 or AI80E¢ Acpordiag i Sleim; b odich SirieR EOmPHieS dhdeastipp, gehanicel
drivB €8x ddi@sting tBETRdtH e WRGARRBIR v RRAhdTBM AP iA@Y atd 88 tHe&upporting

supporting surface. 14. A device according to claim

sutface. wherei n the at | east one ejector conprises: an
ej ector pin novable with respect to the clanp, and
having a step end; and a biasing elenent for biasing
11t he fejdeeiceracpordidgovaictitmalGledvhedein BRSht leam Weelimidahlrive is a
step.end, protrudes fromthe clanping surface for a
PngYBatifetYadsned di st ance; wherein during clanping, the
step end is in contact with the supporting surface
but not with the work piece, so that biasing force
12exerA devionhaddoadirg éctlaim f0nwhereinothe at icastanedhiaeidalt drivehis a linear
wor k pi ece; and wherein after unclanping, the step end
StPBYps in contact with the supporting surface until
the pre-determ ned di stance between the step end and
the clanping surface is recovered, thereby stopping
13t he Avglekicpiascerdingotn akdfmar 1,nghich Ruriermoepgsesi athleasieone ejector
cl.amp further..15. A device according.to.claim1l4
colET B 5 HaTg fof Zissfing b §SuE BIEE FoRT ol Liloee pohen the
clanSidRREIainpER BRE Mo EE BWRHfbA thd SuppbARg safdcdiol di ng the
ejector pin therein, the

14. A device according to claim 13, wherein the at least one ejector comprises: .

an ejector pin movable with respect to the clamp, and having a step end; and

a biasing element for biasing the ejector pin towards a default position where the
step end protrudes from the clamping surface for a pre-determined distance;

wherein during clamping, the step end is in contact with the supporting surface
but not with the work piece, so that biasing force exerted on the ejector pin is not
transmitted to the work piece; and

wherein after unclamping, the step end keeps in contact with the supporting
surface until the pre-determined distance between the step end and the clamping surface
is recovered, thereby stopping the work piece from adhering to and moving with the

clamp further.

15. A device according to claim 14, wherein the at least one ejector further comprises:




support nenber having a side slot and a top surface;
and a stopper having a first end associated with the
ej ector pin, and a second end novably disposed in the
side slot; wherein the biasing elenent is disposed
between the top surface of the support nenber and the
stopper. 16. A device according to claim 14, wherein
the biasing means is a conprEssion spring. 17. A
devi ce according to claim 14, wherein the biasing
e arassuppori qmnlnﬁr%bweqb itor the dl8mp/endeholding filer ejsctppoint thagin, the
a work piece, the Vi ce a conti nuous base
SUPRQSY ‘f‘?ﬁmg Aipga §G$§8T’ W%to&ﬂlﬁg@eg’%r hol di ng t he
wor kg Qbﬁﬁ:? ha@lh@p@%?ﬁ énﬁez[s%kriate@rﬂvﬂpﬁﬁ' ﬁ&t&hf)ﬁiu ahd tahs‘:é:cond end
base for partially exposing t back surface of
maeyably Pspesed inghel side slogast one vacuum sl ot carved |n the

e oy SRR PSR b o RO el ROfrsCel B8 guppor

méniler abdl fHeGidgpe” surface; and a continuous clanp for
cl anpi ng the work piece over the supporting surface,

the clanp having a pl urallty of extended clanp jaws,

168ac 'A We%@e %c? acegr {: ? 1139 Vﬁllé{“eu?(ﬁ’?d blamg rrgeﬁus 1? a compressmn

cl anpi ng sur W t hi'n"a conhon anar

sppiag. aI I eI to the supporting surface. 19. A deV| ce
according to claim 18, wherein the at | east one vacuum
slot is configured to be vertically in alignnment with

17one AQIieJl&eao%Mlhfg folYaiftf 1£ Ilv&gfé%ﬁ ﬁl\é’%lasa% mérd§YVa ﬁﬁeumatlc pin.

according to claim18, wh urther cConprises” at
| east one ejector coupled to the clanp for ejecting
one cl anpi ng surface

ece fromthe at. st
18, nor Baie D ERPROE R A PAHOREF S Y RSB ASBABYIE om 1 he
SUpRQohtifhus Wab@RSring & pldhaf SYifoRiRCaPfE: ARG ﬁoq’dlﬁg FdRwork piece
20, wherein the at I'east one ej ector is coupled to one

disppsedribergpmyraml epepingf thegughpthg bags fogpartially exposing the back surface of

the work piece, and at least one vacuum slot carved in the base through which a negative
pressure is applied so as to stabilize the contact between the work piece and the
supporting surface; and

a continuous clamp for clamping the work piece over the supporting surface, the
clamp having a plurality of extended clamp jaws, each with a planar clamping surface,
wherein the clamping surfaces fall within a common planar plane parallel to the

supporting surface.

19. A device according to claim 18, wherein the at least one vacuum slot is

configured to be vertically in alignment with one of the plurality of clamp jaws.

20. A device according to claim 18, which further comprises at least one ejector
coupled to the clamp for ejecting the work piece from the at least one clamping surface
when the clamp is unclamped and moved away from the supporting surface.

21. A device according to claim 20, wherein the at least one ejector is coupled to one

of the plurality of clamp jaws.




