DEVI CE FOR SUPPORTI NG WORKPI ECE Fi el d of the Invention
[0001] The present invention generally relates to

sem conduct or manufacturing, and in particular to a
devi ce for supporting a sem conductor wafer,
especially a warped one, in a substantially planar
form during backsi de marking process. Background of
the Invention [0002] Duri ng manufacturing process,

sem conductor wafers are prone to warp as a result of
vari ous steps DEMIARKIFOR SEPLTIEOING $horaiPei@t ur e
anneal i ng, wafer thinning, and conpressive and tensile
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Summary of the Invention [0006]1n order to address the

probl em associated with the prior art, the present

invention provides a device for supporting a work

pi ece, which conprises a continuous base having a

pl anar supporting surface for holding the work piece

di sposed thereon, and an opening through the base for

partially exposing the back surface of the work piece;
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clanp has a plurality of extended clanp jaws, each

havi ng a pl anar cl anpi ng surface; anq wherein the

cl anpi ng surfaces fafummarhohtle lowemibm pl anar pl ane.

[ 0009] According to yet another aspect of the
invention, there is provided a device, which further
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and a continuous clamp having a planar clamping surface parallel to the supporting
surface for clamping the work piece thereover.

[0007] According to one aspect of the invention, there is provided a device,
wherein the base further comprises at least one vacuum slot which has a first opening to
the supporting surface, and a second opening in communication with a vacuum source,
wherein a negative pressure is generated in the at least one vacuum slot o 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



work piece fromthe clanping surface when the clanp is
undanped and noved away fromthe supporting surface.
[ 0011] According to anot her 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 30 as to | oad/unload the
wor k piece onto/fromthe device without collision with
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[ 0017] FI G 4A and 4B show partial cross section views

of the supporting device
Brief Description of the Drawings

[0013] Preferred embodiments according to the present invention will now be
described with reference to the Figures accompanied herein, in which like reference
numerals denote like elements.

[0014] FIG. 1 shows a perspective view of a supporting device in accordance

with one embodiment of the present invention.

[0015] F1G. 2 shows a side view of the supporting device 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] Fi1G. 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



when the clanp is in a standby and clanp position
respectively. [0018]FIG 5 is a partial enlarged view
of FIG 4B. Detail ed Description of the Invention
[0019] The present invention may be understood nore
readily by reference to the followi ng detailed
description of certain enbodifents of the invention.
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[0023] As shown in FIG. 3, the outer contour of the base 1 is a symmetric
octagon, while the contour of the opening 12 is a circle that is coaxial with the octagon.
However, it is to be understood by a person skilled in the art that the configuration of the
base 1 is not so limited. For example, in one embodiment, the outer contour of the base 1
and the opening 12 are in a rectangular shape. In another embodiment, the outer contour
of the base 1 and the opening 12 are both in a circular shape.

[0024] In the embodiment of the base as shown in FIG. 3, the base 1 further has
four vacuum slots 14a, 14b, 14¢ and 14d (not shown in FIG. 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



by an end effector of a robot. In view of this, a
recess 13 is carved on one side of the supporting
surface 11, for allowing the end effector to go

t hrough, so that the wafer 101 transferred by the end
effector can be properly positioned above and gently
di sposed onto the supporting Surface 11. [0023] As
shown in FIG 3, the outer contour of the base 1 is a
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understood by a person skilled in the art that the

shape of the clanp is not so |imted. For exanple, in

one enbodi nent, the clanp 2 is a rectangular ring.
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7 [0033]As shown in FIG 1 and 2, four ejectors 4 are

coupled to the clanp 2 for ejecting the wafer 101

fromthe clanping surfaces 22 after uncl anpi ng. Now

referring to FIG 3, 4A and 4B, there are provided

details of the ejectors 4. Each ejector 4 conprises a

support 41, an ejector pin 427 a stopper 43, and a
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05| tion as shown in FIG 4A, the ?ovver end 421 of the

et BPVHRFrAngs of riristector o t4%e Tieahipbing elunractd modisposed
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ver, .S N on t meen t Ces
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4% & getebSerkll anGRR tat @dirb@ng hertwal £12 Ma%@s@ p&rtish %QO'thn the
in 42, [0035]1n the operatlon to unl oad the marked
clygp éris Tohierkasin peraliateasi shewn ODF 1@ B arti>.ahe E@tl@dinwa)gz tion 422 is
r I r t
fog&\ﬁ ti%l@l ﬁég %\?\%}ff]gnd‘ ‘i%?es d%{%n‘uﬁeé} dﬁi&nce fécl gen fflné)r(ﬁludmg portion
4X2ontdche widanpitdeutadeer? 10 khorthed. thﬁvds‘zlexﬁF[ﬂezlE isSno direct contact
uncla ed and noved wards away fromthe c
belEETt Hin14665% ﬁ@f‘@flaﬁ?oﬁgy?n%d@ Ve 19hedbereforg a@baz}mgq force is
B1it6QIth EBP R e ejector pin 42 in
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el hegpegfo,é“,}%z}snraogq&ir?lh%héh Foscegs 163 m 01der t ¢ 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



8 recovered. As a result, the wafer 101 that adheres

to the clanping surface 22 can only travel upwards as

far as the step height, before being ejected by the

recess portion 423. In this way, the destructive

I mpact on the wafer 101 is mnimzed, by controlling

t he maxi mum dr oppi ng di stance8of the wafer 101. Wen

the wafer 101 is conpletely released fromthe clanmp 2,
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clains and I's supporte oregoi ng
1191611111(211 fmspe is noA sd diniioel. Mﬁelmuppeﬁﬂ)bﬂ@]ems\m‘ﬁke piee&R invciBon will

g, a.continuous base hav ?
¢ having ordinary skill in the art to nich the present invention

become appa1 Srentto ’L%OS
pertains. Such alternate embodiments are considered to be encompassed within the spirit
and scope of the present invention. Accordingly, the scope of the present invention is

described by the appended claims and is supported by the foregoing description.



a planar supporting surface for holding the work piece
di sposed thereon; an opening through the base for
partially exposing the back surface of the work piece;
and a recess in th& supporting surface for
allow ng an end effector to pass through so as to
kasiedsunl oad the wafer onto/fromthe supporting
surface; and a continuous clanp having a pl anar
cl anpi ng surface parallel to the supporting surface,

for clagmi: L.ece.thepeaver, 2. .A device
accor éIdT ‘?%IH?%O%: F"gllp \rg#{flé a\%(gl%éjllécet Elg%ﬁ‘élg%C?IWf% has at
| east acnetimatsbmedkoihgcar ved therein, which has a

first opening to the supporting surface, and a second
opening in aé’%r’i’?rh' Hirpaiting sudpeio holdinguhs werlrniece disposel thereon;

a negative,pg, ' t Ik . least one . .
vacuum sl of sgéglgg ?’éé‘%lggg??%efggﬁéérﬂ%%ﬂ?xgggmgg]?e\i%aé:g Spitface of the
workkpigteee@ed and t he supporting surface, when the vacuum
source is switched on. 3. A deé%ce according to claim

1 or 2, whBr&FSSs UhECoBRRPHEE TUYHGE Ao HiovHag @njeadseffector to pass
%@gsgoca@ g@l 1dahAhIcA %@9&98@%& 1@5@@%@%&%&?@@

surface of the wafer is fully expose

accor dicpgfimuousnianpnieavofg € lpkinas clbadinguefaed patihié to the supporting
sqrrI)Fni gg tgr our%ﬂ the .base is circular. 5. A device

AL ESPdPhg R R ihe SR PCeNEIRCI1- 3, wherein t he

openi ng through the base is rectangular. 6. A device
according to any one of clainms 1-5, wherein the clanp

4s a Qideriseaecailing to claimA, adwiae theclmor Qirthgr has @riyasonge vacuum

al 25, rein the clanp,.is a rect.anqul.ar
s?(rfvtn(ga!x%cflrﬁlegelx?, wl‘ﬁ@ﬁ has a first openu@ to the suppor%mg urface, and a second
opening in communication with a vacuum 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.
3. A device according to claim 1 or 2, wherein the opening through the base is so
dimensioned that the region 1o be marked on the back surface of the wafer is fully

exposed.

4. A device according to any one of claims 1-3, wherein the opening through the

base is circular.

5. A device according to any one of claims 1-3, wherein the opening through the

base is rectangular.
6. A device according to any one of claims 1-5, wherein the clamp is a circular ring.

7. A device according to any one of claims 1-5, wherein the clamp is a rectangular

ring.



8. A device according to any one of clains 1-7,
wherein the clanp conprises a plurality of extended
clanp jaws, each having a planar clanping surface; and
wherein the clanping surfaces, fall within a comon
planar plane. 9. A device according to any one of

8l ai M\ Uedice betotdigE (6 QAPrIng &F AMimk e@ﬁwfiél@m”’ﬁfchﬁ%{% abmprises a
drive for adjusting the relative di stance between

BluaphEy Y cxtandet elampdathecash having iangaray olaeming smrface,;\and wherein
feIaRoRE SOl Qufth 3 Bhinod fIELELIL e &1 ) et

mechan VE 1S A pneunatiic cy er.
devi ce accordlng to cIa|n19 mhereln the at | east
drive .is a linear stepper. 12. A device

chani
ggcor g\ ﬁa"% aghouding do Gy congi K claimsy 1-8¢ fpithesr campiprises gbdeast one
AlechHRS dHU@fo?Jagj‘&Etﬂ{ tﬁ@ %ﬁ%}@\% &1&&&0@%61?%%\&85111?{1 Ecs%zlfnc% and the
the work piece romgt anpl ng surface en _
sipgopiigsutiaed. anped and noved away fromthe supporting
surface. 13. A device according to claim12, wherein
the at | east one ejector conprises: an ejector pin

Imvabhe dWI&fh a&%‘ﬁdﬁﬁ,gtiot Qafal 69 C\lvl?ém? ot?@ d,; hayds nlgleﬁiaﬁ &P drive is a

end; and a brasing el énent biasin
Eﬁﬁﬁm@ﬁcmmwhtowards a default position mhere the step
end protrudes fromthe clanping surface for a
pre-determ ned di stance; wher ei n during

cll. anpanivick Reccrdiap 1€ BMirhS 91 ﬁ?h&@ﬁ’]ttﬂg‘ét Whdthddi8nical drive is a linear
supporting surface but not wth the work piece, so
$9eET-bi asi ng force exerted on the ejector pin is not

transmtted to the work piece; and

12. A device according to any one of claims 1-11, further comprises at least one
ejector coupled to the clamp for ejecting the work piece from the clamping surface when

the clamp is unclamped and moved away from the supporting surface.

13. A device according to claim 12, wherein the at least one ejector comprises:

an ejector pin movable with respect to the clamyp, 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.

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

comprises:



wherein after unclanping, the step end keeps in
contact with the supporting surface until the
pre-determ ned di stance between the step end and the
cl anpi ng surface is recoveredﬁlthereby stoppi ng the
work piece fromadhering to and noving with the clanp

f ur t hersuppoldmebelecaRdacadé diang 4 l‘fdl@h@lﬂ-@eje%? b8l Rerein, the
t he at Ieast one ejector further conprises:
BUPAP BT adAER a§@@@}%@n@éi@m@l@pmﬁdand hol d| ng the

ej ect pry gﬁ}g@r HMSQS b Do OR1 §§8&9{CE m%r%ec Y B%a\?pi 4 sgoond end

sl ot an top face; pper
fdows[tlydis@oaﬁémﬁe&tc&achlmth the ejector pin, and a

second, end no i sposed_.in the side s
wher et Helteﬂlethﬁ\{)éaﬁr%égg%‘?’é%ﬁt digpesey %«*ﬁb’%@ulhséméwrfaqené” the support

ﬁl@fhbéiua{rfd%@st%géhe support nenber and the stopper.
device according to claim 13 or 14, wherein the

bi asing means is a conpression spring. 16. A device
cor o claim13 o wherei n the bi asi ng, means
% e iAECBre wlfﬁaﬂﬂ dévPcdds gYhegeippbiet pisging means is a
m;{geﬁ[@g@lmé_he devi ce conprising: a continuous base

havi ng: a planar supporting surface for holding the

wor k pi ece di sposed thereon, an opening through the

pase Lo, Ra %ct;c!ox (!hng t Slatn Ilg%i Iqew 131%51 Be E)Ea%fn?g rgef:ants Tse a pneumatic

pin.

I7. A device for supporting a work piece, the device comprising:
a continuous base having:
a planar supporting surface for holding the work piece disposed thereon,
an opening through the base for partially exposing the back surface of the
work piece,
a recess in the supporting surface for allowing an end effector to pass
through so as to load/unload the wafer onto/from the supporting surface; 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,

18. A device according to claim 17, wherein the at least one vacuum slot is

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



wor k pi ece, a recess in the supporting

surface for allow ng an end effector to pass through

so as to | oad/unl oad the wafer onto/fromthe

supporting surface; and at | east one

vacuum sl ot carved in the basézthrough whi ch a

megat 'AVQC\HE@§§6&<%HL > So 30@:8111 ¢4l (ﬁ‘OISathtlge r&o ls'csz @1 'iéggt one ejector

contact between the work piece an e su por

senietcw; thatmp for ejegtiop bitei wordusge! femmp thcoat ieallsanipe nkgmphtg surface

over,the . ,supportin rfa the.cla

W 1B S5 B et PREB R B O s i n

pl anar cl anping surface, wherein the clanplng surfaces

faII wi thin a common planar plane parallel to the
Wippoftdenipesgedrding o cpdn 18, geurcinghasidord| iong ejectoc fsaiompled to one

a Ieast one vacuumslot is conflgured

%Fﬁ%§M§§§%%fkﬁﬁyjaw ‘al i gnment with one of the

plurality of clanp jaws. 12 19. A device according

to claim17 or 18, further conprises at |east one

ej ector coupled to the clanp for ejecting the work

piece fromthe at | east one cl anping surface when the

clanmp is unclanped and noved away from the supporting

surface. 20. A device according to claim19, wherein

the at | east one ejector is coupled to one of the

plurality of clanp jaws. DEVICE FOR SUPPORTI NG WORK

Pl ECE Abstract



The invention provides a device for supporting work
piece in a substantially planar form in particul ar
for supporting a sem conductor wafer during backside
mar ki ng process. The device is capable of handling

war ped and unwar ped wafers, and is conpatible with
various existing wafer transferring and processing
techni ques. The devi ce conprﬂﬁes a continuous base and
a continuous clanp for holding the work piece in

bet ween. The lLanar_supporting surface with
a though open%ggagiﬁ%@@gigﬁg W%R% HEGEal ity of
clanp jaws with individual clanping surface falling

wi thin a common pl anar pIanAb§§ &east one ejector is
coupled to the clanp for faci |¥ating the rel ease of

B@% i E;teicg'rl;gfr: olql]v%n 1eonC|p%w1J 'ergg asﬁé\ﬁigg e:oi' SFUngél‘ii:lligf %frork plece in a
substantially planar form, in particular for supporting a semiconductor wafer during
backside marking process. The device is capable of handling warped and unwarped
wafers, and is compatible with various existing wafer transferring and processing
techniques. The device comprises a continuous base and a continuous clamp for holding
the work piece in between. The base has a planar supporting surface with a though
opening therein. The clamp has a plurality of clamp jaws with individual clamping
surface falling within a common planar plan. At least one ejector is coupled to the clamp

for facilitating the release of work piece from the clamping surfaces.

[0040] FIG. 1 for publication



