31 AUG 2005 SUCTI ON HOLDI NG DEVI CE BACKGROUND OF THE | NVENTI ON Fi el d of the
Invention 5 This invention relates to a suction holding device and, nore
specifically, to a suction holding device which can prevent an obhgqm Eﬁﬁﬁl
bowi ng deformati on when the object is renoved froma suction plahe. E
Description of the Related Art Conventionally, a peeling device for
automatically peeling a prote@UGRIGHJEILDENG NRECECHN the front side
constituting the circuit surface of 15 generally disc shaped sem conduct or
waf er (hereinafter sinply referred to as "wafer”) is known. The peeling

device is congitkgkeodnsuolk That rsvawfrgonhol der i ncluding a wafer whose
backside. is adhered to a dicing tape exposed inside of a ring frane is

sucked 20 andFheld ¢ sheudniventheindi ng device, the protective sheet is
peel ed of in the state, .and then t fer ol der .l keg t aken
fhlﬁolaﬁﬁan%lon leggggAst g suetidh %ﬁ%ﬁﬂ?ﬁb

out from t’he suction evice Si or the suction

device, a suc@éofice2an®) dmogedespecifcaslghowo i a Fsyctidf Aholidimg
exanple, is known. The suction holding device 70 includes a table 71 on
whi ch a waf erdewiaer Mbgh hofdf ngPEEKEREr AW haRRIRFH | BRPRat PP & ecti ve

sheet S 1 MUREBnatoKAGHUR SAHET BbTectnals SUMR)eFORRER! 8 by {2l e

71, 30 and an air supplier such as an air conpressor for
suppl ying airplahe.the table 71. The table 71 has a suction plane 75 on
t he upperlﬁide having a plurality of suction holes 74, a chanber 77

Description of the Related Art
Conventionally, a peeling device for
automatically peeling a protective sheet laminated on
the front side constituting the circuit surface of
15 generally disc shaped semiconductor wafer (hereinafter
simply referred to as “"wafer") isrknown. The peeling
device is <constituted such that a wafer holder
including a wafer whose backside- is adhered to a
dicing tape exposed inside of a ring frame is sucked
200 and held by a suction holding device, the protective
sheet is peeled off in the state, and then the wafer
holder is sucked to be taken out from the suction
holding device side.
As for the suction holding device, a suction
25 holding device 70 as shown in Fig. 10(A}, for example,
is known. The suction holding device 70 includes a
table 71 on which a wafer holder H for holding a wafer
W having a laminated protective sheet S is mounted, a
vacuum generator (not shown) connected to the table 71,
30 and an air supplier (not shown) such as an air
compressor for supplying air into the table 71. The
table 71 has a suction plane 75 on the upper side

having a plurality of suction holes 74, a chamber 77



1 31 AUG 2005 of a single roomconmunicating with the suction holes 74, a
suction side conduit 78 connecting inside of the chanber 77 to theg vaguum
generator, an air supply side conduit 80 connecting the inside of ¢! 2005
chanber 77 to 5 the air supplier, and an air supply control valve 81. As
shown in Fig.. 10(B), the wafer holder His renoved, after the protective
sheet has beenfpeel=ithgle omobime daniumnitiatiyng eithf thef smchicin omopad P

after the ring frame R portion is sycked_to the syction pad 10 P. _On this
occasi on, suc?!gonafd“r“‘itﬁeo%h%%%rc?vgﬁ"%g i-"ht EPPﬁ&cg:&ngaﬂdfﬁaijeOr%grt?S nmake
a break of reghdhler VBCULM @ﬁ@teabﬁuhhgeﬁeea‘%&-,mn( hareifaig ey seherred
to as "vacuum break"), air is supplied by the air supplier into the

chanber 77 socehduithd8hi cospeatinglihier dnsisde seft the isbleawers. 7 Hokever ,
the suction holdi ng _device .70 has dr awback t hat ' h er 77 is
ofhd, Mo SRk " nd o YRR 18] coRLRER LOFLENGT

constitute t nmber uring the

vacuum break flows pereshew®r dot heiger ilpiengl shée wdEedf hbeasefer hel der H
where is easy to escape for the air, but hardly flows round the central
si de t her eof . Temeved.esaf ternhidie t BEORECEivico| 8Beel ikas eh6¢Ed PE8&Pd: he

table 71, a s L.on.for e.la til rﬁﬁ'{&i rea t he
center of thelf\%g) e%%eol%g?i%;:’gf%hgé,g gélLfs%hgvixfI/nal n Fig. o%‘?,ﬁa?gﬁ%%w th
the lift of the stiaig ofrgad R, porthios nigs dehokedt iton,then sduicion hpad
peri pheral side of wafer Wcurves up to a | evel higher {han the_{léentral

. . J h
side ther&Bf, B-s aff "R cQFCasiofaciSHF Lo hECENERE of NABRERL hf &Fs Wi s
ultrathin 30 ijA G QHART, 0dnd09nU oRder3hd! Mak8 SOMRVAKS WE W-bBidha1

conventional wafer having thickness in the order of

vacuum state in the chamber 77 (hereinafter referred
to as "vacuum break"), air is supplied by the air
supplier into the chamber 77 so that the air spouts

15 from the suction holes 74.
However, the suction holding device 70 has a
drawback that, since the chamber 77 is constituted of
a single room, air supplied into the chamber 77 during
the vacuum break flows more toward the peripheral side
20 of the wafer holder H where is easy to escape for the
air, but hardly flows round the central side thereof.
As a result, when the wafer holder H is removed from
the table 71, a suction force to the table 71 still
remains in area near the center of the wafer holder H;
25 thus, as shown in Fig. 10(B), along with the lift of
the suction pad P, an bowing deformation, in which the
peripheral side of wafer W curves up to a level higher

than the central side thereof, 1is apt to occur.

Especially, thickness of recent wafers W is ultrathin
30 in the order of 100i4m - 304m in comparison with the
conventional wafer having thickness in the order of

35044m - 2004m, and such an extremely thin wafer W has



3504m - 200/im and such an extrenely thin wafer Whas 2 31 AUG 2005 a

di sadvant age that when the bowi ng deformati on occurs cracks or damages are
apt to occur on the wafer W SUMVARY OF THE | NVENTI ON 5 The presentd | AUG 2005
invention is proposed in view of the problens. An object of the invention
is to provide a suction holding device capable of preventing an object,
such as a waf & d¥sadNantise ckeat oVherathke &ouwded BpfLrmadlialy *RFGFFati on

when the obj el d edp\g%ﬂngpéégs[\ﬂ%re% P SUEY | Qo kA A PAEEE fo achieve

t he object, the inventi suction I ng device conprising a
chanber in fluid communication with a suction plane, and being capable of
sucki ng and haol din a(gE[edeterm' ned object 15 on the suction plane,
wherein; the mﬁ%‘gﬁ"fi P RE JOVEREEPHS plurality of isolated cells and air

| s indepengently sugpld F‘;ﬂ:é%n{ ePRREAE¥6n CEL! BrivBB8ReaNenORIRRI &6 £RADVeEd
fromthe suction plane;” and 20 the air supply to the respective cells is
initiated fropmdains | ocAtedbdecthefpcethiphimeaéntior isf touqrnwnigs ade

toward a cell located o he central side.thereof in qrder. Wth.this

arrangenent, SELOR RO LHLRGcIeT S8R; GRRERLENS STSMGRHING A PRITEteach
25 isolated frQamptders dfer Wehohhecebireehcks offedPuRks fdauBddepbguati on
pl ane, air is supplied independently to respective cells, the vacuum can

be surely brolkeving defogmeptian| wheto! ther efiestt He champeed Hiapm a
preventi ngot hes %q!'ieo Eﬁgﬁga bow ng deformati on when 30 renoved fromthe
suction plane. Y5 4dui on, as air is supplied froma cell |ocated on the
peri pheral side In order to achieve the object, the invention

provides a suction holding device comprising a chamber
in fluid communication with a suction plane, and being
capable of sucking and holding a predetermined object
15 on the suction plane, wherein;
the chamber is divided into a plurality of
isolated cells and air is independently supplied to
respective cells when the object is removed from the
suctlion plane; and
20 the air supply to the respective cells is
initiated froem a cell located on the peripheral side
of suction plane toward a cell located on the central
side thereof in order. With this arrangement, since
the chamber is divided into a plurality of cells each
25 isolated from others and, when the object is removed
from the suction plane, air is supplied independently
to respective cells, the wvacuum can be surely broken
in the generally whole area in the chamber:; thus
preventing the object from a bowing deformation when
30 removed from the suction plane. In addition, as air
is supplied from a cell located on the peripheral side
of the suction plane toward a cell located on the

central side of the suction plane in order, a bowing



of the suction plane toward a cell located on the central side of the
suction plane in order, a bowing 3 31 AUG 2005 deformati on occurring when
air is supplied in the adverse order, that is, a dish-shaped bow ngl AUG 2005
deformation with the central part of object floating fromthe suction

pl ane can be al so prevented. 5 Preferably the chanber according to the

i nvention is defaayedian becawpdatedwiveam Blie peri phppldliedi dénof thike

suction plane_toward the_ central side thereof. Wih this arrangenent, the
air supply tB8%YE&9 or?rtdf?g'per tBR&r al 8 de, 21 r%%ﬁ%ﬁaﬁﬁéai Pg?‘g?ggsy to
escape, and t geFodmati®d WNthhenheCeddnelrasi ¢artf roMm whijelktai £168tdhgf i cul't
to escape, can be independently controlled, resulting in nore assured

prevention of fZoBokihey sttoiamtd laneafcamebe o} s tpraveBREEF DESCRI PTI ON OF
THE DRAW Fig. 1 i Vi show the whole configuratiop of a
peel i ng del\glche W t hpg%s?%crt%‘lbo% hg:l\ﬂ(ﬁ ng\%éié%'fbceer accaoc?caqrn(g”f% th °pre§%ﬁt

i nvention; Fidnvdhtiors aischagphhgefer pectbae vbRpashed NEromafl he

hol der H for being applied to the_peeling device; Fig. 3 is an_enlarged

vertical sect PERAPRAIE ofSHHYy. of tBRen SMEREOBn RSN | itRWATA; Fhg. 4 is
an enl arged  sgelHals¥agVEABPULRY PRI Pehi Dbt Safbelf U ONa g2
e e I g. IS a na S

hol di ng devi ce of t odi nment ; ctrondal plan view of
t he suction heugply deei @e;céll. onb tlse apeclipheiriad petdpectfinom vivRlcRow ng
a peeling,,process_by the peeling device; Fig. 7 is an enlarged sectional
vi ew showthg dEuutfbr §8RYi ntQ fe?gsf%qp%el |and © toward a ce11?on “the

central side, from which air is difficult to escape,
can be independently controlled, resulting in more
assured prevention of a bowing deformation of the
object.
15
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a side wview showing the whole
configuration of a peeling device with a suction
holding device according to the present invention; Fig.
200 2 is a schematic perspective view showing a wafer
holder H for being applied to the peeling device; Fig.
3 is an enlarged vertical sectional view of Fig. 2
taken along an arrow line A-A; Fig. 4 is an enlarged
sectional view showing principal parts of the suction
25 holding device of the embodiment: Fig. 5 is a half
sectional plan view of the suction holding device: Fig.
6 1s a schematic perspective view sowing a peeling
process by the peeling device; Fig. 7 is an enlarged
sectional view showing wvacuum break in a first cell
30 when the wafer holder is removed from the suction
holding device; Fig. 8 is an enlarged sectional view
showing the wvacuum break in a second cell after the

state in Fig. 7; Fig. 9 is an enlarged sectional view



30 when the wafer holder is renoved fromthe suction holding device; Fig.
8 is an enlarged sectional view show ng the vacuum break in a second cell
after the state in Fig. 7; Fig. 9 is an enlarged sectional view 433082085
2005 showi ng the vacuum break in a third cell after the state in Fig. 8;
Fig. 10(A) is a sectional view of principal parts of a conventional

suct i on hol di showdang cthearvhdiwgn b@EBk | Bn aasethindalcedilewabtes pthaci pal

t howi wh . d th ti.on hol di devj ce _sh '
Fro. 10(A).  DERANED PSR P o A T PREFERReD SRS THEonBBal ment

of the presentprifaPd1on pidds befr 1Q deswridid drrl10W sidti def %&m&%o the
drawings. In Fig. 1, a schematic side view of a peeling device 20, to
whi ch a sucti éeviglegi nganidvi E&€910 1848dr diky td t Aecthoradi oviiew appfi ed,

is shown. Ln _Fi.a. .2._.a schennati erspective vi.ew.of a wafer holder 15 H
as an obj e#:t tpc'):J %gléjﬁﬂl i (frtetos t hsg‘dgwé'égfnf dé‘\%aé"eb%{ icsa‘%sh%qe/m.b}fn ﬁ"%} 3,
an enl arged vehddtaain IR0td Onpl dewi@W sHowr din Fig. stoyw) . I n t hese dr aw ngs,

the wafer holder H conprises a generally disc shaped wafer W whose front
side (upper side) constitutes a circuit 20 surface, a protective sheet S

oo et Sy SRR dre S S L e, phppohdae T e o0
peripheral part of tihe dmbodinape df The pesdsent dénvert?26ni widldebece for
o b B L BN LA SIS Lot Wbetore
suction holding devipcerdd. far, sackichematdchod tadgvibe V6 e HPAELind!
device 20, to which a suction holding device 10
according to the invention is applied, is shown. In
Fig. 2, a schematic perspective view of a wafer holder
15 H as an object to be applied to the peeling device 20
is shown. In Fig. 3, an enlarged vertical sectional
view of Fig. 2 is shown. In these drawings, the wafer
holder H comprises a generally disc shaped wafer W
whose front side (upper side) constitutes a circuit
20 surface, a protective sheet S laminated on the circuit
surface of the wafer W, a dicing tape T adhered on the
back side cf the wafer W, and a ring frame R adhered
along the peripheral part of the dicing tape T.
The peeling device 20 is a device for
25 automatically peeling the protective sheet S from the
wafer W before applying the dicing process. That is,
the peeling device 20 comprises a suction holding
device 10 for sucking and holding the wafer holder H,
and peeling means 22 for peeling the protective sheet
30 S8 from the wafer W of the wafer holder H sucked and
held by the suction holding device 10.
As shown in Figs. 4 and 5, the suction holding

device 10 comprises a generally disc shaped table 24



and peeling neans 22 for peeling the protective sheet 30 S fromthe wafer W
of the wafer holder H sucked and held by the suction holding device 10. As
shown in Figs. 4 and 5, the suction holding device 10 conprises a 31 AUG 2005
general ly disc shaped table 24 5 31 AUG 2005 on which the wafer holder His
| ai d, and a vacuum generating system or apparatus and air supplier such as
air conpressoon kwioiwh ardhenowasbhowholbdemedt edlst dlaide wal ea24racuum
respectively. 5 The table 24 coméri ses a suction rovided with a
o]

X | 28
olurality of GBBEFBHLRG cBEeT 0PE: APPIATIS ABford i q8UPRLEPEC SHS ent i al

si de plane 295sj Qii¥ NSohBrtB8orer iRl asddac?f dhwwsUCEbLAReRARE €8, the
bottom plane 30 | ocated on the | ower sidée of the 10 circunferential side

pl ane 29, andthechabBer 232 regpesd iviedsf de of these suction plane 28,
circunferential sid pl ane .29 bottom plane_30 and.is in.fluid

conmmuni categlqon W th fﬂg s%@ﬁlc?n ?c}\desc%mr "% he®ch3ifer-°32, PLART ar®
partition wal pgod4dedlwidn ext pndiragidkorg theceissunbeesntaizaliskd€sdi on of

suction plane 28 are provided, thereby the chanber 32 is divided fromthe
peri pheral si@8 oFtSudMBRRT pEidde. 28 kgungarenichnt asidiedePifBreo?? Thus,

t he chanber ' Iy d | e 3 a a I sl at ed
from ot hers. ﬁé?‘gﬁ'ﬁgf ;‘:gr ecql,lét %%#a@g%?nae% Hig? thgﬁge%ﬁcﬁog'f Cdg'e%ger a?tfy
annul ar in a phenddwitape planat 30g ocdted ooherthe@siowsrlesidecalfl ethas a

st Col  ShurtubBeentied APl glide 2050 2ol BpBhRRE FAESCASE L,
general |y annghafden off 11l $HEPEoh0p2ANAY 28NS IcHTdutterRGAhred]as8 is
plane 29 and bottom plane 30 and 1s in £fluid
communication with the suction holes 27.
In the chamber 32, annular partition walls 34,
15 35 extending aleng the circumferential direction of
suction plane 28 are provided, thereby the chamber 32
is divided from the peripheral side of suction plane
28 toward the central side thereof. Thus, the chamber
32 is divided into three cells 37, 38 and 39 each
20 isolated from others. Hereinafter, it is assumed that
the cell 37 of generally annular in a plane shape
locating on the outer most side is called as a first
cell 37, a cell 38 of generally annular in a plane
shape locating inside the first cell 37 is called as a
25 second cell 38, and a cell 39 of generally annular in
a plane shape locating inside the second cell 38 is
called as a third cell 39.
Into the first, second and third cells 37, 38
and 39, suction side conduits 25A, 25B and 25C, each
30 connected to the vacuum generating system or apparatus
(not shown), are coupled respectively; and on their
way a first, second and third wvacuum control valves

42A, 42B and 42C are provided for controlling the rate



called as a third cell 39. Into the first, second and third cells 37, 38
and 39, suction side conduits 25A, 25B and 25C, each 30 connected to the
vacuum generati ng system or apparatus (not shown), are coupl ed 31 AUG 2005
respectively; and on their way a first, second and third vacuum control

val ves 42A, 42B and 42C are provided for controlling the rate 6 31 AUG
2005 of air fbéwiadg thrauigrg r bRpedghveespectdmecsnglirs ZOAAUIAEE 3MRl, 25C
Further, into e first,.second and third cells 37, 38 and 39, supply side
conduits 26A,2%g8agﬁgag%b, 5 each connected to the air supplier (not

shown) , are coupl edri@pest, valte BRE Farkhsi rsedpnd dndsSthisacarshi1snd
third air supply control valves (vacuum breaking valve) 43A, 43B and 43C
are provi ded Bdr céhtant| 3Rg SUPPl¥arsddst @AYo ARt hR28Bglanesthfeti ve

supply sid %%c%?WQ&hﬁéc@§é1J%PBtﬁQde%QP-sM%%EiLPe(%ﬁﬁ?”QﬁHEHBu byre
operating The vacuum génerating system or apparatus and the air supplier,
i ndependent cegupdedfredpestiote byn; ammld soppkhein wagspedinss f isestondecond
and third cells 37, 38_and 39 15 can be perforned. That is, when the wafer
hol der H i s s@Bfedtiibd Rery BHORHE SQBEREN planeeDs VAFRURS RARHCAT [ om

the inside tQuardt hgzgut ghde f4pmbhe dddl 'or&8l de @9 forSESE-SEI1ng8 and

first cell 37 in order by operating 20 the vacuum control valves 42A-42C
connected to the nsouunt pahp Syevingothzppaharespesid vehsunnly S¥de 38

M the cutti ofomduud & PR S BB Vacuum St ate is Teculted fromthe

With the arrangement, by operating the wvacuum
generating system or apparatus and the air éupplier,
independent control of air suction and supply in
respective first, second and third cells 37, 38 and 39

15 can be performed.

That is, when the wafer holder H is sucked and
held on the suction plane 28, air is sucked from the
inside toward the outside from the third cell 39,
second cell 38 and first cell 37 in order by operating

200 the vacuum control valves 42A-42C connected to the
vacuum pump system or apparatus, and the cells 37, 38
and 39 are kept in a wvacuum state, resulting in
generating a suction force in the suction holes 27.
Here, since the wvacuum state is resulted from the

25 inside toward the outside according to the order of
the third, second and first cells 39, 38 and 37, the
wafer holder H can be sucked and held on the suction
plane 28 with no residual air between the inside area
on the suction plane 28 and the dicing tape T of the

30 wafer holder H.

On the other hand, when the wafer holder H is
removed from the suction plane 28, the suction of air

is stopped. and air is supplied into the first, second



25 inside toward the outside according to the order of the third, second
and first cells 39, 38 and 37, the wafer holder H can be sucked and hel d
on the suction plane 28 with no residual air between the inside ardelaAUbo205
the suction plane 28 and the dicing tape T of the 30 wafer holder H On

t he ot her hand, when the wafer holder His renoved fromthe suction_plane
28, the sucti®hdofthird iceldsoppdd, HhdaBfr 3% abpptHBiRgst dasrribed;

second 731 AJGc200%, anddiict el ketTes 0B AN AR@l b ngsdascs bed

| at er by operatin rst, secon rd-air supply control Vval ve
43A, 43B and éﬂﬁplye&pﬁcttra'bl yalvieo ta‘Mp\M.BBe aid 43Cjetrempgedtionelne

suction holes 27, resulting in breaking the vacuum _As sho in Fig. 1,
the table 24 t€ Wdé&‘e vﬁjﬂ% o 198hsPRE ﬁﬁeﬂaﬁﬁgnﬁh‘é’tﬁﬁl“ lhro\g?f-‘sff e#:'r ng the

table 24 iq aregﬁ%&a@mﬁe%r@ar q,g;%ma\n@. protective sheet Sis

peel ed by the peeling neans 22. The transfer nmechani sm 46 includes known
structures such asAsarshoemsn r dinl Eiguctluretherrdtaﬁbe ﬂéediSCImWWm'adts and

cylinders to all Wthetab 24 to i n n rizontal
direction. Th¥'&flapd o’f:r‘?ﬂﬁ Fab'f’%cganﬁmnofgl ig%"f h%é”éﬁ%%dl%ﬁt
shown in the tab1drawig\gsinbuh n%é&ﬁﬂﬁ[nﬁmhdﬂﬁeatiéﬁt aRgidmr . the
schematically shown in Fi 6, the peeling neans 22 is arranged so that it

can adhere a pretesyiviea %ﬁ/lﬁglﬁdml@ﬁ ff c'émhlgﬁéﬂ-lilﬁaﬁ‘etﬁﬁtst%%k
strength petwegn t@? RERLECY) dé’c?he?%f&k %@ngnE?Ee\Q@f Snéwn Wét?ﬁ] Stuges

protective shéet S at one en eel rotective
the wafer W b)dchelmg vaniedss \Mrral:LeL f stchoguose, emd>tmirst hefped | sgréwpe, in
shafts and cylinders to allow the table 24 to move in
a generally horizontal direction. The. shape of the
table 24 is not limited to the embodiment shown in the
15 drawings, but may be other such as a rectangular.

As schematically shown in Fig. 6, the peeling
means 22 is arranged so that it can adhere a peeling
tape having adhesion force higher than the tack
‘strength between the protective sheet S and the wafer

20 W to the protective sheet S at one end, and peel off
the protective sheet S from the wafer W, by being
moved, while folding one end of the peeling tape, in
the direction of the other end relative to the wafer W.
That is, the peeling means 22 shown in Fig. 1 adopts

25 configurations having been proposed by the present
applicant (refer to Japanese Patent Application No
2000-106827 or the 1like), and comprises a tape
adhering and cutting means 48 (refer to Fig. 1) for
adhering the peeling tape A to the protective sheet S

30 at one end, and a folding means 49 including a peeling
head portion 49A (refer to Figs. 4 and 6} capable of
folding the end of thé peeling tape A. Since the tape

adhering and cutting means 48 and folding means 49 are



the direction of the other end relative to the wafer W That is, the
peeling nmeans 22 shown in Fig. | adopts 25 configurations having bgg{]
proposed by the present applicant (refer to Japanese Patent Appli AU 2006
2000- 106827 or the like), and conprises a tape adhering and cutting neans
48 (refer to Fig 1) for adhering the peeling tape A to the protective
sheet S 30 atN®he VIRFLaNPL aofol TR g Ivant 1400 néﬁﬁHFFeréoﬂeegfngth%ad

portion 49A ( rLO 4,apd 6) capable of folding the end of the
peel i ng tape '&figl R%eoﬁfl‘igﬁ%"(ai e adhering and cutting means 48 and fol di ng

means 49 are 8 31 M&QDOEDBUBtSDhSbfndﬂla)fpeélbinglV@QVlOﬂ 20estrlilptben of
them will be omtted here. Next, operation of the peeling device 20 will
be described9®8CEiP€Rown in Fig. 4, the wafer holder His transferred

onto the tqble 24 ajgersifgnUpher Wagl of, idife I iwirdr aMb s swcked to
the plural suction pads P novable by driving of a robot etc. (not shown).

Then t he suct toangfigsredr entactthaepbapliey2dwaf tarorth® whpeRaParthodder H.

Swi o over © AEPSgn ST 0\ b LBHCERR i it VBEURSN SRR, Paol

connected to phanswshion v dargondyi tof 2%A rdbbt asdc25Q noespaudwiyply, to
bring the first, second and 15 third cells 37, 38 and 39 into a vacuum
state, the wEheR HdlelePUAtieNs RAAT End-PEFACHHt MDMWAE ANVt PEAY pFERB 28.

From this o“a fe %ﬁért%la@%' i pg tt t‘?%l'f‘ %gr;é?a!%ﬁheyg%w bhe

peri pher e of rotective s e wafer W the 20
peel i ng tape apphohded aﬂnoni ssrmwh)byls hacpeatedg hedd by switch-over

actuation of the vacuum control wvalves 42A, 42B and
42C connected to the suction side conduits 25A, 25B
and 25C, respectively, to bring the first, second and
15 third cells 37, 38 and 39 into a vacuum state, the
wafer holder H is sucked and held onto the suction
plane 28. From this state, after the peeling tape A
is thermally adhered to the peripheral side of the
protective sheet S laminated on the wafer W, the
20 peeling tape is folded at its end by the peeling head
49A, and the peeling head 49A 1is moved in the
direction indicated by an arrow A (Fig. 4), while the
table 24 is moved in the direction away from the
peeling head 49A (direction indicated by an arrow B),

25 to peel off the protective sheet S from the wafer W.
After the sheet S 1is peeled from the wafer W,
respective vacuum control valves 42A, 42B and 42C are
switched over so that suction side ports are closed
and release side ports El, E2 and E3 are opened to
30 make insides of the first, second and third cells 37
to 39 be opened to the atmosphere. After that, the
suction pad P sucks and holds the upper part of the

ring frame R again while keeping respective release



49A, and the peeling head 49A is noved in the direction indicated by an
arrow A (Fig. 4), while the table 24 is noved in the direction a [' m
the peeling head 49A (direction indicated by an arrow B), 25 to \;I)\gilA @3905
the protective sheet S fromthe wafer W After the sheet Sis peeled from
the wafer W respective vacuum control valves 42A, 42B and 42C ar

swi t ched oversiste tPRFESUBLI 0B2sP8E For 1L 0 el | HLR%ed aRb2F 8 ead® & ports

El, E2 and E3 opgned L.0. e Lpsi ok t fi Egbp19eCedmtalad third
cells 37 to %@tgee' og%&ﬁedgvl?léé%ierﬁét rms% gr‘égl Aftgi%rt hat ?,ptﬁg Q:suct ion pad P
sucks and holwsitde (paccupabreakinige valivey f43he BBigand WACI efkdds ng

respective release 9 31 AUG 2005 si.de, po El, I ' I d
state. In thél%tét“é’,Plt}S/ §\?mchh?ﬂBdPé§8e£:é$%e %53%8& ?égnfsﬁp \3‘50\8/25
(vacuum bseakéz\g%ifféaelnﬂé%h@%@mb 43¢, ofigt b @9 EnbPPhyhsSkde eanduits

26A, 26B and alr 1s 5 supplied into the cells 37, 38 and 39 through
the air suppypplyiesddeddandRiols 268.akbB6and o 286r fier npeREOIRadiiem

break. On this occasjon,. supp .conpr essed | [ 1S ipkti f th
peripheral si¥RCTHRt REeaKant e(#I,Y ﬁﬁf irgé,cafsrloorﬂ't ﬁéelh?é?%ltqu:gpﬁ@q:sﬁ;é%@conguit
10 26A, seconghgongdyli ti 206 arek t hiréin Consli tpeXbiphdiraDr deide t o sutid on pad

Pis lifted in sync with the supply of conpressed air to the first, second
and third cet¢rtay, 3Ihaindiso ( ufehsr ebddgs bt suppddet B4 n&PHithgs

et o w A0 or PR e BEERREC etz A0 e L L o The
table 24 to psedeter rdheedshictioheipgit SPSis Rifkeld $8 isyror dewithTHdte is, as
shown in Fig. 7, the vacuum . .
supply of compressed air to the first, second and
third cells 37, 38 and 39 {vacuum break) at
predetermined timings (Figs. 7-9): and in connectiocn
15 with this, the wafer holder H having the wafer W after
the peeling of the protective sheet S is 1lifted from
the table 24 to predetermined 1ift heights S1, S2 and
S3 in order. That is, as shown in Fig. 7, the wacuum
break between the dicing tape T of the wafer holder H
20 over the first cell 37 and the suction surface 28 is
performed by supplying the compressed air only into
the first cell 37 located in the outermost side with
operation of the air supply control wvalve 43A, then
the outer side of the wafer holder H 1is separated
25 first from the suction plane 28 and lifted to the 1lift
height S1 by the suction pad P. Next, as shown in Fig.
8, the wvacuum break between the dicing tape T of the
wafer holder H and the suction surface 28 is performed
by supplying the compressed air into the second cell
30 38 with operation of the air supply control valve 43B,
then the suction pad P is further 1lifted from the
table 24 to the 1lift height S2 and the wafer holder H

is separated from the second cell 38 area in a inner
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break between the dicing tape 'T of the wafer holder H 20 over the first
cell 37 and the suction surface 28 is perfornmed by supplying the
conpressed air only into the first cell 37 located in the out er mos® 1sAU§llDs
with operation of the air supply control valve 43A, then the outer side
of the wafer holder His separated 25 first fromthe suction plane 28 and
lifted to thdineatiqp ght g‘ldbytpﬁétsu&si o PR P.iNexkf19as howhPen Fig.

8. the vacuu QFS%E i hSh el ARGt Ofhd Nenibafl &eihol ger pi and
t he suction rsgur ace %@gge%r%@’ %?/ suppl yi ng thelcorrpreessed aib? into
t he second celperdftiZsh width eper asupplygf ¢cbetael swupbvey cbitdr @nd/althe 43B,
then the suction pad P_is further lifted fro o] I ft

th bl 4 |
hei ght S2 and?a%fF vRptieholdds Hufthedpara: g]a%Fggn:t%nefsiigﬁdh%g%P%S ar ea
in ainneg 1031 ALG 2AR5 stidtaTn Prad¥daghel, e StHWMe | P4 Fstickinighe

conpressed air is supplied into the third cell 39 by operation of air
supply contrdio vitheedii@inagntapheT wyfear th dirind igellir Bheprere [thased to a

lift height 5 S3 fromthe suction plape 28. 0of the tablg 24 Lgki to the
di ci ng tape 'Iﬂb"?/erw?{%et h|°%d &9 3§a£?5a, hoggder V\ﬁ%| e°§bb§%§% er
hol der H is cqupuheiedd reenatnsedubtabnt beaseckigan pl ane 28. The waf er

hol der H conpletely separated fromthe 10 suction plane 28 of the table 24
i s then transferredhe gvafef chpldes. Hofcommetebr cterarabeddfEPRg Yhcess

53 oy ha0h° BRI 2 G0N R BAC 141184 ealisucta 07 o0
stress such aso aaciddcdersastat chofo & hmexiaf provgsandar edideirgnipn@dedapendi ng
on the thiCkhfgswﬁgcﬁhghe wafer W is cut into dice.
Here, the lifting heights S1, S2 and S3 may be a .
height allowing a bowing deformation that does not
15 induce stress such as a crack scratch to the wafer W,
and are determined depending on the thickness of the
wafer; thus they are not specifically limited.
Further, timings of initiating the supply of the
compressed air to respective cells 37-39 may be
20 altered from the outer side toward the inner side in
order, as 1is described above, without altering the
lifting height of the wafer holder H from the table 24.
Accordingly, the embodiments have such a
configuration that the chamber 32 is divided into the
25 first, second and third cells 37, 38 and 39 each
isolated from others and, when the wafer holder H is
removed from the table 24, air supply is started from
the peripheral side from which air may escape easily
according to the order of the first, second and third
30 cells 37, 38 and 39 at predetermined timings to
perform the vwvacuum break of a quasi-vacuum state

between the dicing tape T of the wafer holder H and
the suction plane 28 of the table 24 adhered by a
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wafer; thus they are not specifically limted Further, tim ngs of
initiating the supply of the conpressed air to respective cells 37-39 may
be 20 altered fromthe outer side toward the inner side in order,3aaUk 3005

descri bed above, without altering the 1lifting height of the wafer hol der H
fromthe table 24. Accordingly, the enpbodi nents have B%ch a co‘ﬁfigu ation
that the charb@fidpals RESS i FO™ hERe 2 PG5t PeLAPBRE Adn S t1Pr Prel I s

37, 38 and 39tﬁ§CIEgB}].§O|ZQt:e _ﬂd@%r@él h@ééaﬁé'lﬁ'a}{“@@nth@ec%b@*eswdj&iiﬁ s

removed fromt t e 24, air supply 1s started from the peripheral side
from whi ch ai spuryiegcageamsi khe acomtdiory tholée ordder &% t Isedured

second and third_30 cells 37, 38 and 39 .at edetermned _timn o]
performthe vﬁEEGH‘PfJiXaKEB Ma %g?%&tﬂﬁﬁﬁa é‘debef’&eeﬁf]?hew%f%%ngwtape T
of the wafer pgldes Enandenthitisusidon obeaenP8gotheherirabite tidatadites ed by
a 11 31 AUG 2005 residual pressure fromthe outer perigheral side of the

tabl e 24;h lthusemheaésc,caﬁoewag?eé?f hobdesnpr cEred dhe Sabiei i f F8M tPR
ti 24 .1 ; 1y f ' [ f
et er Wt ouBP R EReACCHEE, SRAGUE Mol IOMINY RELLEARBLOR' (e O eh D

wafer W5 towdr € central obtai ni hg renoval
of wafer hol dgasbrfwom the table 24 can be achieved with al nost no bow ng
deformation of the wafer W In the enbodinent, the timngs of initiating

the 10 air supply, IBt thei cMbadiRenie Hiet hinings pE 1 ing {HRe sane
one anothfy, g5¢ SLAGYALLd. adOWRYLERn [HECPT p8RE | Byenthen iSiaot ismted
to this, rather variou$ supply neans can be adopted as long as the wafer
hol der H can geneemllyd ften t Is@ameabl en@4 another, are staggered.
However, the present invention is not limited to this,
rather various supply means can be adopted as long as
the wafer holder H can be removed from the table 24
15 without the occurrence of a substantial bowing
deformation of the wafer W. For example, such
adjustment may be acceptable that <condition of
supplied air such as flow volume or flow speed is
altered from large to small from the first, second and
20 third cells 37. 38 and 39 in order, while keeping the
timings to supply the compressed air approximately the
same.
The chamber 32 constituted of respective first,
second and third cells 37-39 may also adopt any
25 manners of division excluding the embodiment, as long
as the same effect as described above can be achieved.
In addition, although the suction holding device
10 is applied to the peeling device 20 for peeling the
protective sheet S from the wafer W, the present
30 invention is not limited to this arrangement and may
be used alone, or applied to other devices requiring
to suck and hold an object such as a wafer or other

thin plate materials.
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15 without the occurrence of a substantial bow ng deformation of the wafer
W For exanple, such adjustnent may be acceptable that condition of
supplied air such as flow volune or flow speed is altered fromlarge to
small fromthe first, second and 20 third cells 37, 38 and 39 in order,

whil e keeping the timngs to supply the conpressed air. approximaiely the
sane. The chanber 3%Sc8fSCrLEESd %‘?g‘F%spQEFggglf‘Br &Ko tRec Y NP r d

cells S7-59 MEypabsq@dppl sHdh 2PraRFEA! trel dhVicHaibeXChydidn il
enbodi nent, as ?ong as the same effect as described above can be achi eved.
I n addition, @htbowghplimakikyi offi ddismgedehi dsolked fpphi evthershe

peeling device 20 for peeling.th rotective sheet .S fromthe fer W the
present 30 in@’_é%t iagrt ij'ﬁs)S nﬁl‘lpgil_ﬂrieﬁe(f'oq e??ﬂie‘hiff%hggﬁﬁﬁ’t %dogﬁf\l&oelﬁsed

al one, or sappréfmevba OtFEE HeViEEEibRUWYIHNY), LAtsUCkespechole ageDbiect
such as a wafer or other thin plate materials. As described above,

according to £Rem @mperRuiar celhcaowand aychnarramfed that oxdafanded s
divided 1nto gePldiall ol € 172860 1301 SLILOM OLRES o Phdudthr |
] 6Ct ‘i S, 10

supplied i ndependentJI Y, when an o r enove roma suc n pl ane,
into respectiyeearl takes @hade Ovh etheelderdexsirldy awhoébacarea |béetweeder and

the object can be lifted, it is assured that a vacuum break takesmﬁ)l ace on

the general | ytRfioP®I&FCEa H5& REHF 1AheP bBT R cE LRI BECEAGR MERF 5t FRRFng
each otheyg tHus JQid halYfgP A FRief AEdBbieon i bBSeR eshcRUEE agnan

ultrathin wafer can be prevénted when the object is "renoved fromthe

suction pl aneulématbiacksafdrt can uber prievientziderehenn e podientedis

Further, SincgeﬁggeghaEPg& iéhé“‘ﬁé%%ﬁéﬂ‘”BﬂQﬁ%, and cracks of the
ultrathin wafers can be prevented.

Further, since the chamber is divided from the
peripheral side of the suction plane toward the
central side thereof, the air supply can be

- independently controlled between the <cells on the
peripheral side of the object from which air is easy
to escape and the central side of the object from
which air is difficult to escape, thereby the bowing
deformation of the object c¢an be more securely
prevented.

In addition, since the air supply is initiated
from the cell located on the peripheral side of the
suction plane toward the cell located on the central

side thereof in order, the bowing deformation of the

object can be effectively prevented.
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15 peripheral side of the suction plane toward the central side thereof,
the air supply can be independently controlled between the cells on the
peri pheral 'side of the object fromwhich air is easy to escape and %
central side of the object from20 which air is difficult to escape G 2005
thereby th ng—f brfgtl on of the object can be nore securely
prevented. I'n a Ton, since the air supply is initiated fromthe cell

| ocat ed on the peri pheral side of the 25 suctl on pI ane toward the cell

| ocat ed on the central si de t hereof in Qrder def or,mat i on of t he
~ obj ect canlbe ef Pewmctionhplding dericeeomarising 3 ch ‘W—Igﬁmf’%“‘& 1.
A suction Q@*:ﬁﬂﬁ%«%%‘nﬂ%e phsluwsacxﬁhgmmmmg‘a defwmhudlahjtctmthuth a
suction pl ane bei.ng .capabl e of sucking and hol ing a predeternined

obj ect on Shgtionsplap ‘%"a-ne wher ei n: said chanber is divided into a
plurality of cel Isa,dlaﬁmbeﬁ divided mhphﬁﬂhy,ofaeﬂt isolated ifeoms apghl other, and air

o oot ifunpie SdepapdREg iy ¥ fpeivtiels o Lol e reRiiRY Bfoul
per i phler al sattin p]fane,auaiﬂ seﬂhaﬁdndmglmmtamcelhlqmd@athe peripkerak side ohsaide
ol s i 51 ngfn BRhE pRt il Sle ﬁ‘%&‘d?*ﬁq?‘ée"o&ﬂé’:‘b?g? ?ﬁ%‘f"fﬁéﬂ%?ﬁ?ﬁef his®
order The suct i orsaldoditisupplyitovsaidrespectivaicalls isonitiatad fras saideoutside cold tawpsdner
is 2. -di Wrifdﬂgmmmgwheral side of said suctl on pl ane toward t he

central

2. The suction holding device accordiﬁg to claim 1, wherein the chamber is
* divided from the peripheral side of said suction planc toward the central side.
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