;Y] e3eWr| D6zT: >SUCTI ON HOLDI NG DEVI CE 5 10 15 20 25 30 BACKGROUND OF THE

| NVENTI ON Field of the Invention device and, nore specifically, to a
suction hol ding device which can prevent an object from bow ng defornmation
‘when the object is renoved froma suction This invention relates to a
suction hol ding plane. Description of the Related Art Conventionally, a
peeling device for automatical sycpeeNi HQLBINGODEVICEe sheet | am nated on
the front side constituting the circuit surface of generally disc shaped
sem conductor wafer (hereinafter sinply referred to as "wafer") is known.

The peeling deyjeRchSURHNS i%ﬁ§€¥h§ﬁﬁéFéﬁat a waf er holder including a

waf er whose backside I's adhered to a dicing tape exposed inside of a ring
frame i s suckeBiehd £l théyImvenitiomn hol di ng device, the protective sheet

is peeled off in the state, and then the wafer_holder is.sucked.tq be taken
out fromthe suctioﬁTW di TRy A s‘?’eg]@t% it the U %h ﬁlﬂl(ﬂolﬁ’gq

device, a suct§episel End ORYréEe sHeATITHNY i Nt & 3QENonf Holmeaigl €, is
known. The suction hol ding device 70 includes a table 71 on which a wafer
hol der H for héediag awhdfbr wamavipRevEehtan aat edbpestectfirem s | s

mount ed, a vacyup, ge0et 8f Ot tROY I WM SONNICCLEflo 10t PR Gl gnd an
air supplier (HOT Shown) suUCh as an alT conpressor Tor supplying air into
the table 71. ghangable 71 has a suction plane 75 on the upper side having

a pluralitﬁ)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") is known. The peeling
device 1is constituted such that a wafer holder
including a wafer whose backside 1is adhered to a
dicing tape exposed inside of a ring frame 1is sucked
20 and held by a suction holding device, the protective
sheet is peeled off in the state, and then the wafer
holder 4is 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
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of- a single roomconmunicating with the suction holes 74, a suction side
conduit 78 connecting inside of the chanber 77 to the vacuum generator, an
ai.r supply side conduit 80 connecting the inside of the 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 been peel ed

fromthe tableofl dysihglréi kboff conmuetiicatiped i taf teiet Sectitg hoase R
portion is sucked to the suction pad 10 P. On this occasion, suction for
the chanber 77 T4 intpeiirecsidederrdettie’ 8t eonaRetingr tagide pPEstheal
vacuum state in,t 7 i.naf red tg.as.. ugs Qreak"),
air is suppli e3: %J&ﬁ}%afg)?f%u%%é ?\Z%&il"%ﬁo&%ﬁ?aieg (girétbegn 731205{%% 9t E%B%i r
spouts 15 fromddmhwsitcts®ncomwhestidg theevasidehefsutia ochdmbelt ng7 dewvi ce 70

has a drawback that, since the chanber 77 is constituted of a single room
air supplied i e H& FRRERT7 A ialy alfe SPRRAFMITEHC ) VG t owar d

the peripheral side 2Q ofnéhe vAf &F1 10l de sl WiGlE §8£EASHONAeESGRPE ! OF
the air, but hardly flows round the tentral side thereof . As a result,

when t he waf er tesiadesd H afteenotledl protechdvealdleeét]l hassueeemwnpeeled t o
the table 71 still remains jn a near the cepter of, the waf.er, halder H
25 thus, as showP™ n g‘?éstljcﬂ B?{, e%?'oﬁgewiﬁ'f’ﬁttﬁg fi FPCB%OPhBagu%t Pgﬁeﬁad P,
an bowi ng def orim i®ingi fravéCch Paetpen pheraicikdder®f tnaf sac¥denr yaa up to

a level higher than the central side thereof, is apt to occur. Eslloeqi ally,
thi ckness 8P rétent ORaf s WWrsagherat HUFHET nfehethedehagmberno’’ uim - 30

U min conpari 1 C ent i fer Vi L ckpes$ekigl,ig order
of 350~.um - 28’8&%&dba¢1%§'su%ﬁaaghe§?ral§#f t %mﬁ%&%g%&hgg %eb g e
di sadvant age t hetcwimensthtebdn ntheletEbambeiror? bcthesetnatker orefemsgds ar e

apt to occur on the wajfer W SUMVARY, OF THE | NVENTI .5 The present
invention is pgbopoéléd i AR h#retad‘e Jor oBRENELS AT UDR) oPYt H§ nddft i on

is to provide agistion hakdi nhelevharbeapahl es®f tRaevaiHd Ngian spbuest
such as a wafer, fromoccurrence of cracks caused by a bow ng defornmation
when the obPectfram ridm\aurtiamholies siktion pl ane.

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 1ift 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 1004m - 304 m in comparison with the
conventional wafer having thickness in the order of

3504m - 2004m, and such an extremely thin wafer W has



1n order to achieve the object, the invention provides a suction hol ding
devi ce conprising a chanber in fluid comrunication with a suction pl ane,
and bei ng capabl e of sucking and hol ding a predeterm ned object 15 on the
suction plane, wherein; the chanber is divided into a plurality of isolated
cells and air is independently supplied to respective cells when the object
is renoved froma tdissasivantagel @ret, veneh 2thd hisowlng sdppdymadidheocenpscti ve
cells is initiated froma cell located,on the peripheral side of suction

pl ane toward a TAIKY QFatdAPages RF e ERY d° 9T REr &5 MREGA&. Wth this
arrangenment, since the chanber is divided into a plurality of cells each 25
isolated fromothers and, when the object is renoved fromthe suction

pl ane, air is SUYMARY QFhXdFeAABMNRIONy respective cells, the vacuum can be

surely broken in the neral |l y whol e ar.ea i.n the chanper: thus eyenting
t he obj ect sr om a bov?ng%g%(f%fsc‘?rﬁr}:atlﬁgr?n%l@%' 30 rperrﬁﬁloesaera)rlo% an%wsgét |¥§ﬁ
pl ane. In addi tgroblents .ai rahSobipeti 68 fthemiavesltionocal etb opréiiede a

peri pheral side of the suction plane toward a cell |ocated on the central
side of the suUHR P ARLINDreRYica RN L pEeWeREiPSnaBcebierlg when
air is supplied,jdt , i I Shs p i
deformation w ﬁ]dd?}leé}%e%Wa é’g'a?{ 0 %‘E‘%\Z’Eﬁéf‘f%g?fnglh?‘?’g% ?%%Qé)éﬂc??oﬁ pl ane
can be al so pr éxosvitrey. d&fEredeiab| yhehe thirandiefe@ic cosdiregnaved hereomvant i on
IS arrangeq to be c.or;ﬁarted fromthe ' peripheral side of the suction plane
toward t he Lentf P 1MG eof. Wth this arrangement, the air supply to a

cell on the peripherahn séfgerf H@am ¥bhebvd0 tHed bBj€8EY lthesSEAPEntaBH
toward a cell on the central side, fromwhich air is difficult to escape,

can be i ndepend@avifdesoit r¢eion rkeldinggdevileer eomRELS LI pReFBANPBR of a
bow ng def or mat, : j TH Fig.
Wi ng 1P Q1 Northhefdat don BRI & DEELIA gb\%gﬁ ngn MLRGS Fi g

1is a side view showmng t e contiguration ee?l' evicewith a
sucti on hol di ngcapablee @fcendkhggt antthdvgirddsenta | pwedétenniked. oBfeti s a

schematic rspective view show ng a wafer. holder H for being applied to
the peeli nggde\ﬁrbeﬁhq:isdl.cﬁlqns P\erf‘%| é‘&%é‘?f’\}‘erti cal sectional view of Fig. 2

taken along an arrowdnene oivaftbelrl 9.is? iadvaaean! anged secpharahitiyewoghow ng
princi pal parts of the suction 25 hol ding device of the enbodinent; Fig. 5

is a half sectilimathncelé® ind heizucks oAnAerandgnidyi P ipd 6tps a
Iﬁfhemati ¢ pers%%%ﬂé’%i‘@ee%éi’ LNGh3nPaSld NGy PLOCCSS @ér&c{}%dmﬂérﬁ'gtﬂgw CE,
g. 7 is an enlarged sectional view show ng” vacuum break 1n a first cel

suction plane; and

20 the air supply to the respective cells is
initiated from 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 1isolated from others and, when the object is removed
from the suction plane, air is supplied independently
to respective cells, the vacuum 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



-30 when the wafer holder is renmoved 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 4 show 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 suction hol ding device;
and Fig. 10(B)déesoamattononadcwieimef whepr | adirpalispastspkhedi nin a tdreawback
caused by the suction holding device shown in Fig. 10(A). DETAILLED

DESCRI PTI ON OFRGYEr PREFERFEET ENBADAENT1%he eftbodihEihtskiPede

| nvention w i !abeollafEsh! WA DAAOWoUAE Ral ClfhanCse t BplBE LU AW | N
Fig. 1, a schematic side view of a peeling dévice 20, t0 which a suction
hol di ng devi ceff@mather dizagion phane neamtbenalso agppéventieds shown. In Fig.

2, a sche ic perspectjive view of a wafer holder 15 H as an object to be
applied to>he peel iﬁﬁet%f/‘?%iey 20 FR€ shSHAMHST Fi ga.c%",rl_‘g&r?%nl F%Yed tical
sectional viewigfefitfon2 iE Sh@Wanded t hese géawcbfipartBg Wairem halmier H

conprises a generally disc shaped wafer Wwhose front side (upper side)
‘constitutes a Re¥répherad sgifigcecfa {Hh6t esuckdoshedlage afiovamsd dihe he

circuit surfac e fer i Ci . th ack: .si de of
the wafer W aﬁ%‘qgrélﬁ]ngs\ﬁ?rea% eZ) Her e alﬁ ﬁﬁglghggggbggﬂgﬁgr %&?’t CA(;lflst he
di ci ng tape T.sdpplpedd ng delilceor?0thse @peddphesaflorsde Autaomt iwtaldly

peel i ng thfpnpr otectjve sheet S fromthe wafer Wbefore apgl ii nq%bt he di ci ng
process . Fhat3t¥  1%ne3%l ithg BEGREE 20ROV adsuEeidn PRI iRy

device 10 for sugkiRY andol gidiy Lheckaher hod dgiskicaid Reelddhgeans 22
for peeling the protective sheet 30 S fromthe wafer Wof the wafer hol der

H sucked and head byet Hendapandentiot dcegtdediled.10resylshngn im Mqeee 4 and
2 1D St OnRBBEED HEK 50 YR BR8] hBkh bt Eon o0l 24

object.

15
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a side view showing the whole

configuration of a peeling device with a suction
holding device according to the present invention; Fig.

20 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 1is 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 vacuum break in a second cell after the

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



-generating system or apparatus and air supplier such as air conpressor,
known and not shown, connected to the table 24 respectively. 5 The table 24
conprises a suction plane 28 provided with a plurality of suction holes 27
Tocated on its upper side, a circunferential side plane 29 joining to the
peri pheral side of the suction plane 28, the bottom plane 30 | ocated on the
| ower side of tdmoviihagi thenfver@nin abreade jpl ane @firdndealchahtiar kel or ned
i nside of these suction plane 28, Qircunffrential si de plane 29 and bottom

plane 30 and | 43§ dPd Fddmufii cdtli%n W) tHE sticFPGHIRBRds ieW | R%t he
chamber 32, anqylafc 011 tiandelds 33, cbavent@ohaldi Becahend hB&aing

circunferential direction of suction plane 28 are provided, thereby the
chanber 32 is dieaidss; framdt hBigeri péBal disde of sectiomadl améeR8 bdwar d

the central _side thereof. Thus, the chanber is divided into. thr cells
57 55 and 30 GRHOHALAAE { Aty & AEAPRAIR ofSueed obios HaEd  hat
the cell 37 of generéd InoBiHY alevited SHARE 53R | aqatA)ng on the outer

nost side is called as a first cell 37, a cell. 38 of generally annular in

a pl ane shape locating inside the first cell 37 is called as a 25 second

cell 38 , and éﬁ%ﬁ? ' ocati ng

i nside the sec?n%ieﬁﬁﬁsl S Ca ]Iadg{:l)bgg% ﬁ{l}éﬁc@ﬁﬁfﬂ %&Wﬂe first,
second and third cel IThe37emi3Bd hneh39%f Stthei resete cimmekn o2 5wil25Beand
25C, each connected to the vacyum generating system or, apparatus (not
shown) , ar g&oﬂﬁ%‘b‘* é&?}r%l‘?l,tlhrﬁi%ﬁifet‘}f@ rtg%vags‘ea q‘l?arws‘tn,gp econd and
third vacuum control gl ¥e§.44A 42BchRflatiE AP pYefeds 0f %‘é'&h&?ﬂg‘

i ng
the rate 6 of air flowi ng through respective suction conduits 25A, 25B
and 25C. Furt hetevigr o 2e fiq stwhigdromd smwugtdeinr d hodlding37 devdgeand 039 |

supply si de congyiLs, 268 (268,04 266 Baeach capneched Lo g al 1 syppl i er

(not shown), are coup respectively; "and ‘on rway a first,’ second and
third air supplBigon2yoh vehematiyapetspbcedkenygisal ve) ad@Afe43Roddedrd3C
are provided for controlling the rate of air flow ng througﬂt;ﬁrespecti ve

suppl y si dé210 BoRBuPRs0PdRCt268 Hisy arrdiaf tP t HRe aPPahiRIeAYisg 20

operating the vagcudALERNEr aff NP1 §YSBEMAY SPPAHFFEWSvERE1ERE BlektIWRRl er)
i ndependent control of air suction and supply in respective first, second
and third cel |l svisw GB Bhd. 33 15 sheawhe pénf heed. AThwAngs) whenwalfernaf er

POLOET s, SUHENEP IS BRLHAE BrBhRBsR S P AR e P L1
cell 37 in ordethdye ofioatti ngide (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 of 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 S 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



-20 the vacuum control valves 42A-42C connected to the vacuum punp system or
apparatus, and the cells 37, 38 and 39 are kept in a vacuum state,
resulting in generating a suction force in the suction holes 27. Here,
since the vacuumstate is resulted fromthe 25 inside toward the outside
according to the order of the third, second and first cells 39, 38 and 37,
t he waf er hol den Hrtbdh behsuckefeinthdldled 0B tike 3aLd| orandl aae Zd8cwwn h no
residual air between the inside area on the suction plane 28 and the dicing
tape T of the 9BNGAREANHOIYSTER  OBnaPRETFHE aThd@1hin&HPPHE eRafBiCthol der

His renmoved fpamdihe é&ﬁéfé’é‘s&} ?”ﬁngﬁn et SHSt | QRoRh, Aldonn® ctle@PPesl, and
air is supplied into the Tirst, second 7 and third cells 37, 38 and 39 at

ti mngs descri bbéd tabde B¢ opepecthyelle first, second and third air supply
control valye 43A, 4 and 43C, spectively, to allow.the air to | out
from the su%ti on hol igezﬂqagifaesgﬁti ﬁé’"ﬁpﬁlﬁjl/’egakiang stuﬁ’é”\_?é’cuuﬁﬁa% sﬁ)wn in
Fig. 1, the taﬁkeviﬁeﬁs wartDV idesh wd i By t 6anghet 16RChaniesM246 Iddated

transferring the table 24 in a predeterm ned direction when the protective
sheet S is peeP&d bist R@DPSEel $h€em@qs0229um©erﬁ@tiahn§i&e nedhagi s# 46

i ncl udes known unes c Li.Qus,.ral | sStauct , ed
screw shafts a gaégﬁ%n(}g)r gﬁ%o%ﬁﬁgé%tfﬁg t%albqaée °2fz H(# rr%{/cgtsilon@g%r?\%ria ly
hori zont al dir ehei dottiwe plape 80 flbeatald o?4the bowel i sited dfo tine

enbodi nent , shown in the 15 drawi ngs, .but nmay be ot her such as_a
rectangul ald ASLECHBESECEEIA) SHOWDLANG ¢0 6 anhe FRRAMIRF mansoTmed s

arranged so thahshheC?dF 39RAEE sdi8d P dP 2 davd N dtasd P d 0T $£adi gher
than the tack strength between the protective sheet S and the wafer 20 Wto
the protectivepdhaet 3%t antk drittemd peéaneof B0t hangdr otisct ive shbBetdS from

the wafer W bOPRﬁhggggﬁ\é?g, Hﬁ’%' %h]:e.c’lsﬂic@g.o ngogggegg the peeling tape, in

the direction e relfative to the wa W That is, the
peeling nmeans 22 shoin ithdi ¢hadbedopls Zmmuldr gpaatibbenhawillg beéen

proposed by_the present applicant (refer to Japanese Patent |icatj on No
D000- 1068245 or SoheSTE ARG RGN @ i Fogs L TCHE ANy G1ECOLPPnEhoans

48 (refer to Fisgctibnf Yradhesd ngré Nprooehedy kAR edy! Anlheciactsye
sheet S 30 at one end, and a fol ding nmeans 49 including a peeling head

portion 49A (réferdividedstramafties)reriniitrablfside dpig sustian pianee
peeling tape A,gSinGe IS HLARGANS | A Wh&Hdd N FRADS AF A0FahBLH1 N9
means 49 are 8
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 vacuum control valves

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



not substance of the invention, description of themw |l be omtted here.
Next, operation of the peeling device 20 will be described. S As shown in
Fig. 4, the wafer holder His transferred onto the table 24 after the upper
part of its ring frane Ris sucked to the plural suction pads P novabl e by
driving of a robot etc. (not shown). Then the suction pads P retracts
upwardly away foHnaid fhewiagethholidhr relspeheivacauntfenecanidngtsy25am or
apparatus (not shown)_is_ actuated, and, by sw tch-over actuation of the
vacuum control 42%# £2C- 42B and 42C connected to the suction side

conduits 25A, 25B and49Ger €SPRES 1 ¥REY £ilr@ 0l idutde ddd stnisgcerdiand 1S
third cells 37, 38 and 39 into a vacuum state, the wafer holder His sucked

and hel d onto t3ik s38t anA pPPlansw@lyFraime benduilise, 2645t e26Bhangel6iCng t ape
Ais thermally adhered to the peripheral, side of.the protective sheet S
am nated ofl { HAGT EPRAPCERE SEP pBBF! LY aBEPPLLPh! BE tar HO¥SLnd Y ¢ he
peeling head 4%puptel t Fespeetivgipeagnd9éni shavyedainat berdicl eglicond

indicated by an arrow A ( Fig . 4 ) , while the table 24 is noved in the
directi on away 3dnthhsdpady ngupedd FORLEGL stalivins | hvreawmd bpakdngr r ow

B)) 2S to peel e ,RnRot V. h f f 1L sheet
Sis peeled fro‘g%j;"ﬁ%pwg?ér' \exclédr esp%c'??se%\ffz?(r: né{%]%}?o?&g\é\léz\?‘eﬁfs&%%&yﬁ%B and
42C are swi t chetheveatsoof haiirsfidtbiwdngsitticopght seapectliveeguppdyr alidase

side ports E1, E2 and E3 are ned_t 0 nmake insides of the first, second
and third cell € "Pot%QZ@e' o%gﬁe?f“%??%e atmosphere. After that, the

suction pad P sucks apckioktéhe t AeryRgeheR! t 1if bPeratifgl rie Rareh@imn
whi | e keepi ng respective rel ease 9 side ports , E2 and E3 also in

cl osed state. |genématingesylsfemniaxhapparatpecende Hie aiupplsppedderol

val ves (vacuum ' | v 438 and. 4 e_al l,y, si.de
conduits 26A) Z%Ef?%%&g%%g ac?arn?]gés S(S%pl I'ed ?s%é(}fjﬂt{g gg’ldlrs%g]%,l 38 lz@aﬁnd 39
t hrough t he ai rrsspgptyise deiceohdusésora8Aand6Bhand 26C1s03per BB8r antdhad9vacuum

break. On this occasion, ﬁu Ic\{ of conpressed air is initiated fromthe
peri pheral “Si de°t ThePTEh?EPe%that is, fromthe first supply side conduit

10 26A, second conduithz6Biand whieh’ droONFaEér 266188rotdels sheksdClanan pad
Pis lifted in sync with the supply of conpressed air to the first, second

and third cel | she¥d 9B dhe INFURUR BRRaRS  a it cfet BiPke@dAETPRI e
(Figs. 7-9); anﬁnéfdgcwggwgde1the outside from the third cell 39,

second cell 38 and first cell 37 in order by operating
20 the wvacuum 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 1is 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



.15 with this, the wafer holder H having the wafer Wafter the peeling of
the protective sheet Sis |ifted fromthe table 24 to predetermned |ift

hei ghts S1, S2 and S3 in order. That is, as shown in Fig. 7, the vacuum
"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 conpressed
air only into tadm f thérdceldl13/ Bdcat3kl andt 189 oatertnipsings ddewctrhbed
operation of the air supply control .yalve, 43A, then the oyter side of the
waf er hol der H '%t%repgyat%%e%t*l?s? stt oﬁ‘?"f?\ r sFECORE pPRfle PEhd T t ed
to the lift heigifpisl Bynthe1sweliven p3d, Pa3plexdha agschowasbBclkigel§, the
vacuum break between the dicing tape T of the wafer holder H and the

suction surfacd@giopeiioratd v 3ebpPyEnfremetienpuetien hplesntd.t he
second cel | £30 it ' Qf . the ajr ply control valve 43B, then
t he sucti onspa(f%%'ﬂs&fmtﬁ)t q%raot#e%]?lce}{cg fﬁr}loemq}t%ce HHgibl e 24 to the lift height S2
and the wafer hol der ad | shéwpariai edi§rom t hehsearisieebl 3 apeaviidea i nner
10 direction. And then, as shown in Fig. 9, the conpressed air is
supplied into tHeh hiar dt€BPEESY pPesBarafMonibf fa% Femsfedainl thel ve

43C and the wafigp,hol deg Hijs fﬁurtﬂ}_eéd’g:\{ didded doréctidd hghght %ne3 from

the suction plane 28 of the table 24 sticking to the dicing tape T over the
third cell 39 anmtectine tsteeahoSeisf peled edafbar thw deeeHing weapkeél.y

d h Lan pl ane 28, The wat er.. hol der, H conpl et el
Separ at od FPom e HRGERFOARTamIon Go t HECHURPE HAE | RAREFHRSPer (o

to a dicer etc.sudh aaBextario@esgafiar sividguiHcemdtofsyhi £ded hgcwaler W
is cut into dice. Here, the |ifting heights S1, S2 and S3 nay be a hei ght
al | owi ng a bowi Pt Mt FHhinfars dées atdewiShendimdelest34sto smereadng

crack scratch t i ; d ' de [ t l,Ckness
of the wafer; t uégﬁﬁgg g?eﬁoolﬁ%ﬁg{:ﬂigg %%P%tegﬁq u%’?’f?gé ('?lfm'tt%gs of
initiating the takpls y24fis motohpmiteddtai theoembegémentesbelvhs i37tBe nmay

be 20 alter,ed fromihe outer side toward the .i nner sidetin rder, as is
described aBove™WMHRn At NPT 25T THP 1R ST 2  er hol der H

fromthe table 24. AgeorgcRehytithergnbadivients heMe. sEGh eneoplkiegumnat i on
that the chanber 32 is divided into the 25 first, second and third cells
37, 38 and 39 &RINF séfafl8d FTARLheFS ERAT dfefatheadhe®? AoPEELiNG s

removed from t hg,dablgaghg 8l LasuPPbY | ofkar tRPghLEM Eﬁg?pfa:ggp?&%![cksi de

fromwhich air may escape easily according to the order o irs
second and t hi rst3$ngih | seByeeB8thrd P39 taictjvedstherat Medandnithgs wadeger f or m

L yaguumf e B8, RSl RSle IR SIELS, DS MR Rl ok B! BBy o
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 1s, 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 the peeling tape A. Since the tape

adhering and cutting means 48 and folding means 49 are



residual pressure fromthe outer peripheral side of the table 24; thus the
escapeway of the conpressed air spurting fromthe suction holes 27 is
secured gradually fromthe peripheral side of the wafer W5 toward the
central side, obtaining the effect that the renoval of wafer holder H from
the table 24 can be achieved wth al nost no bowi ng deformati on of the wafer
W. In the enbobbresubsttance npfigehef invenbiong tdeschOpdiionsuppl ytheat
which flow rate or.the like i generally t he sane one another, are
staggered. Howe{¥btt ?ﬂe‘”ﬁ?‘gg‘éﬁt *h¥ention is not linited to this, rather

various supply nmeans nNa&t beopébRt £6n asf | B8 BeelhfgWaket cBOlderyibicae be
renmoved fromthe table 24 15 wi thout the occurrence of a substantial bow ng

def ormati on of 4efchilbed. W For exanple, such adjustnent may be acceptable

that conditizon of su [ ' ch flow v I d.,s.atered
fromlarge th smal | ]&?%me,%hog} HSlg’t Fgéc'on ’anghgge'f’#?%l %f‘g&glﬁ 3§'%Iand 39
I n order, whil etkespfagrédieohtol nhe ttablwpley dfreexobthecapedrapart of
approximately the sanme. The chanmber 32 constituted of respective first,

second and t hi riteeFERIZErsgendy i sckribt taAny o5 PAERALr SUSE 19y RIS
excl udi ng the epbogiv@Eite g?tlgggvﬁ%t ke sg_ner@gg@cret@s: d@ﬁg{i Q,q;b‘@gqve can
a

be achieved. In addition, hough the suction holding device 10 is ‘applied
to the peeling Teencdh2) $octper| padst 2 pedtrectisveipmailys awemn thmwemaf er

U 51, DTSSR St DAL O o0 LA SRR, oL goR T 0

obj ect such as appatetusr (Ableshbh) pkaketwated,alahd,l1dy switch-over
actuation of the vacuum control valves 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 1in 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 is 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 E1l, 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



-As described above, according to the invention, since it is such arranged
that a chanber is divided into a plurality of cells each isolated from
_others, and air is supplied independently, when an object is 5 renoved from
a suction plane, into respective cells froman outer cell toward an inner
cell in order and the object can be lifted, it is assured that a vacuum
break takes pl adéeopotlie §ineEl lapdMid e lameahetlwerd tsteaiod] ecInable

suction plane sticking each other; thus 10 a.large,bow n ef ormati on of
The. ob] ebt - SuchtAESan BF: r A¥RFARKAFer TEARCBELEPoyBhE coPMHRAY L HEOBEFBL: i s
renoved from thgigust i(QAcRuAN®redRd ng' IO 4326, W3 addd nuyefef stgan be
prevented. Further, since the chanber is divided fromthe 15 peri pheral

side of the suédironsyprkie tsdwker dconduitat r2bAsi 6B hardof26G headitr s8ippl y
can be indg?eng%§hh¥ 30@5@@Iéﬁétgﬂff§n35he38elhﬁh%@ t & &Ap éa%i i de of
reR%art o i &% al®'side o ?

t he object Trom ai'f 1's easy 10 ‘estape an € centr he
obj ect from 20swhbaly &ildd scehdiii€sl R6A) @EmpPEndt hecehy thgwrimth Nghe
deformati on of the object can be nore securely prevented. |n addition,
since the air YagPup reakti Lrdthignreresdon. SRRy oh cAePEesfpfer a

side of the 25,3uctign phapeafonars-dhie Gl | JeaoghrdOn sAgeCerpr aknsi de

thereof in order, the bow ng deformation of the object can be effectively
prevented. 13 cewHAT,| SIGAW NBED [Sron. thesutirsin kuopdilmg sddle ceondupti si ng

a chanber jn fluyid communi.catio (th suctio |.anpe, and .bei 5 capabl e
of suckingi@ndzﬁérdiﬁﬁcgnﬂreﬁ%?gpﬁ$néﬁﬁ%bfggi gﬁﬁfﬁg f@@@#&% p?gﬁe,ln
wherein: said ohaekgr tise dsdcdedni Ppad ap phigr alifnedf igeklyhceasith sehat ed

fromothers) and air is supplied independently to sajd respective cells
when said 10 oP@PLY| sCfermeRIresfA s&1F siet i bhepl st anfesand afPAsuppl y

to said respecthyeqCells s | gytiated f%ﬂﬁ‘ a g2l 1 (Lgeabad qfddie penkpheral
side of said suction plane toward a cell located on the central 'side of
sai d suction plpaxedeteroiged. #btmnings (Figs. 7-9); and in connection
15 with this, the wafer holder H having the wafer W after
the peeling of the protective sheet S is lifted from
the table 24 to predetermined 1lift heights S1, S2 and
S3 in order. That is, as shown in Fig. 7, the wvacuum
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 valve 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 vacuum 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 lift height S2 and the wafer holder H

is separated from the second cell 38 area in a inner

10



- 2. The suction hol ding device according to claim1, wherein the chanber is

divided fromthe peripheral side of said suction plane toward the central

side. 14 .A19,.A3(9. A39. AY& A39. A3L. AF&9. AF9. Al 9. A 9. A

"&9. AF9. A3(9. AL &Y" % D 'g> {jz

05} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cLa] ca] ca]
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_Z] ca] ca] ca] ca] ca] ca] ca] cg ca]calca ga]é,ca] ca] ca] c}a(] ca]lca]ica] ca] caJ ca] cal ca]

ca] ca] ca] ca] caf® CSEEEHc 437 . 4S | SUpR33 66K G864 cell
, BBCCDDKI gl 11 3¢, F%@%WVH?C é@fa]s‘ifzﬂ];ﬁ%] cabnrlksal cad £l calga] Qﬂhcaiﬁé‘] ca] ca

] ca] ca] ca] ca] caJ ca] ca] ca] ca] ca] ca] cajcal] ca] ca] ca] ca] ca! OOQQ*R, Rl RTTT8W
VWWABCCDDK I gl | I 2R\ deamtt g cﬁl]lca]lgal]lga]aca]l-tfa]Eda]toa]aca]I:fai] ch?tal]lt-:a] calc

el T S R
'FfG'331096&f(tb0%ﬁ& (@icing tape T over the third cell 39 area, thus

910% & () - MLO% & @.0% & 9109% & 10% & () - Fq}rg\ =3310s910%&
10( (?LO(()lO(& h@g/% ghole (g/sq )10%1% %v)if(g%%lm(d&rggﬁ?}J;s%%wxnp;ehsly 0
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10>10%&' () - 7109 () - Thied waEe@S&ol)dey! kB & IMYRRRE XY -3 st d¥4 . RKe-én - bhe =PE: !
10 suction plane 28 of the table 24 is then transferred
to a dicer etc. of a next process for dicing process
in which the 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 1induce 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 1s 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 vacuum 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

11
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spurting from the suction holes 27 is secured
gradually from the peripheral side of the wafer W

5 toward the central side, obtaining the effect that the
removal of wafer holder H from the table 24 can be
achieved with almost no bowing deformation of the
wafer W.

In the embodiment, the timings of initiating the

10 air supply, at which flow rate or the 1like 1is
generally the same one 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 Dbe acceptable that condition of
supplied air such as flow volume or flow speed 1is
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 1limited 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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10 Otk 11 0LREY! SRS \ det Otmst 107 EoE) (A 086568t & L) an
ultrathin wafer can be prevented when the object is
removed from the suction plane, and cracks of the

ultrathin wafers can be prevented.
Further, since the chamber is divided from the
15 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
20 which air is difficult to escape, thereby the bowing
deformation of the object can be more securely

prevented.

In addition, since the air supply is initiated
from the cell located on the peripheral side of the
25 suction plane toward the cell located on the central
side thereof 1in order, the bowing deformation of the

object can be effectively prevented.
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said chamber is divided into a plurality of

cells each 1isolated from others, and air is supplied
independently to said respective cells when said
10 object is removed from said suction plane; and
said air supply to said respective cells 1is
initlated from a cell located on the peripheral side
of said suction plane toward a cell located on the
central side of said suction plane in order.
15
2. The suction holding device according to claim 1,
wherein the chamber is divided from the peripheral

side of said suction plane toward the central side.
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