| MARCH 2007 1 CONVEYI NG DEVI CE FOR A PLATE-LI KE WORKPI ECE  Field of the

| nvention The present invention relates to a conveying devi ce forl MARCH 2007
carrying a plate-like workpi ece such as a sem conductor wafer or the |ike.
Description of the Prior Art In the production process of a sem conduct or
device, a 10 circuit such as ICor LSI is fornmed in a |arge nunber of areas
arranged in a lattice formon the front surface of a substantially

di sk-1i ke sem conducEONVEAINE  DEVECE hEOR A RLATE-IWHHE HOREPIHGRE Ui t has been
formed are diced along predetermned cutting lines called "streets” to
produce individual 15 sem conductor chips. The thus divided sem conduct or

chips are paidgGEdf 8 jegd in electric appllances such as cellul ar
t el ephones and personal conputers For the g pose i mprovi ng, the heat
di ssi pation of a sé'-’rﬂ%BﬁGﬁ@PBr“&‘fﬁrbthméelé ﬁ‘Fc‘%ﬁd’uEPBVeXhP% deviga trabl y

formed asgt hidy 2%?3 r§te 205 6 %x kgeega_.% %@e dﬂﬂﬁ%&dcﬁﬂ:ﬂjr %a‘f%'r' ul-ar

t el ephone, srrart per sonal uter that uses a | arge nunber

sem conduct orodeshiec dsike.he t hi ckness of the sem conductor device is
desirably as small as possible. As technology for reducing the thickness of
a 25 sem conductor chip, a so-called "dicing nmethod" is widely enployed in
whi ch after QS q @ iged depth (corresponding to the
final thickness of the sem conductor chip) fromthe surface are forned
bef or ehand al ong tHél§hﬁe§¥§du%?l@mCanqaﬁf @dchi srMbedrduectoe driticesunf ace
of the 3Qoseni sonduyctarval efc Ls geound cotheaback JUrtace,obet e areas

sem condUct or Wa gro y a r|n I'’ng nmachi hé expose e grooves

in order to dimataiteyddeis e leardinet (ﬂormabar thet (fronndswrdaab s€nmaconduct or

chi ps. However, when the grooves are forned in the front surface 1 MARCH
2007 substantially disk-like semiconductor wafer, and the areas in

which the circuit has been formed are diced along predetermined
cutting lines called “streets” to produce individual

15 semiconductor chips. The thus divided semiconductor chips
are packaged and widely used in electric appliances such as
cellular telephones and personal computers. For the purpose
of improving the heat dissipation of a semiconductor chip, the
semiconductor chip is desirably formed as thin as possible.

20 Also, to enable the downsizing of a cellular telephone, smart
card or personal computer that uses a large number of
semiconductor devices, the thickness of the semiconductor
device is desirably as small as possible.

As technology for reducing the thickness of a

25 semiconductor chip, a so-called “dicing method” is widely
employed in which after grooves having a predetermined depth
(corresponding to the final thickness of the semiconductor
chip) from the surface are formed beforehand along the streets
by a cutting machine before the back surface of the

30 semiconductor wafer is ground, the back surface of the_
semicbnductor wafer is ground by a grinding machine to expose
the grooves in order to divide the semiconductor wafer into
individual semiconductor chips.

However, when the grooves are formed in the front surface



2 of the sem conductor wafer, the sem conductor wafer having the grooves is
|iable to break and crack during conveyance. To solve these probMARECH 3067
the cutting nmachine for formng the grogves on the front surface of the
sem conductor wafer, a 5 Bernoulli theoremtype non-contact suction pad is
used as a suction-holding neans for a conveying device for carrying a

sem conduct or wafer having grooves. This type of conveyin device is

di scl osed byoJrhe selssgqr@gu%@r aedepl ctherrempepREUr Pt rehavipg the

non- cont act j ' i.tu h e ' sswe is
produced by ?gﬁ’{’% P%ﬁi%%é%%%gﬁ%hqi%bﬁné?gg&r?‘gggngfggﬁ%%g?l%% pllig)te to
suct i on- hol dsalsent el yriowl enaf e inovhagutr ify maetdakl for foasiuy ehe
Therefore, it has a problemthat when an air supply source goes wong and
air supply i 9rePHPpPetn iR nErehle FELEMIR Slartdte ST GRS &g ¥RiEEE  pRessur e

cannot Dbe prB%PﬁSQllW {Heé{@m_r tndfl¥or a3 GeRAHA! gédY"i‘é GisdfldsSa
Summal zZ of the Invention It is "an object of the present invention to
provi de a 2B8ucbhepyhobdiryimeadsriaarr gongegipgatdevickefawrdgrimciang a

i Si B | 1i t t on- t act ion-hol d whi.ch i
Capabl o 0f pPEUSHERARCERE YAFTE NAORY REvare. | TRES WOk £ e Soar 1 ed

even when ai BefdBB! Yst @isbEosOR-6PNTACE 55181 ON-fHY 8latmg1e . Suspended. 25 To
attain the above object, according to the present invention, there is

provi ded a conveyi Bge Rerreulbr theqiem éypekaonofRptect, skoren fad) is
sucti on-hol di.n ns..f.or tion-holding th | ate-1ike kpi ece, and a
novi ng ansso% o&sﬁtn%uﬁh‘geq Jﬁlﬁggsauﬁfe ngr()i-lﬁgl i gs‘%lnrgeaﬁ%epor&é\ilé:ee\rg){éygieﬁgc[l%
predet er m nediposiiti ahloAgdt Re seendd Ppietiaierstd nedymsidi plataererein: the
suct i on-hol di ng means conprises a glate-like wor kpi ece hol di ng nmenber,
non- cont act SHEELBA-RBLdAe? sSCRICSPRIRT N THELL MBS 1T dde-SHomaded ivent er

area of the L MMRGH-20Ctherefore, it has a problem that when an air supply
source goes wrong and air supply is stopped during the
15 conveyance, the above negative pressure cannot be produced

with the result that a semiconductor wafer falls.

Summary of the Invention
It is an object of the present invention to provide a

20 conveying device for carrying a plate-like workpiece,
comprising Bernoulli theorem type non-contact suction-holders,
which is capable of preventing the falling of the plate-like
workpiece to be carried even when air supply to the non-contact
suction-holders is suspended.

25 To attain the above object, according to the present
invention, there is provided a conveying device for a
plate-like workpiece, comprising a suction-holding means for
suction-holding the plate-like workpiece, and a moving means
for moving this suction-holding means between a first

30 predetermined position and a second predetermined position,
wherein:

the suction-holding means comprises a plate-like
workpiece holding member, non-contact suction-holders

disposed on the under surface of the center area of the



3 plate-like workpiece holding nenber, a restricting neans which is nounted
on the under surface of the peripheral area of the plate-I|ike wlMARGH2007
hol di ng menber and restricts the noveneng in the horizontal direction of
the plate-like workpiece, and 5 a plurality of falling prevention neans

whi ch are nmounted in the peripheral area of the plate-Ilike workpiece

hol ding nmenber at predetermned intervals in the circunferential direction
and prevent phetealikagroaﬂcptﬂwem@lcbinq memhgrk@' reetnicbinedeapy wihech
non-contact suctio 10.Eac th | lin revention

conprises a Stpport :d Or?ogé t‘ﬁ?ﬁlelgan é—’lcr?o\ggd%? fc)ﬁ agL 5 s?latlgné?
supporting blll@téﬂ!ﬂ@.kedefxfl@q%c@fhdl@ll@ﬁéﬁb@f&in@@éétﬁﬂcﬁé tmtéancw@ﬁ@mtl ke
wor kpi ece adsorbed by the non-contact suction-holders and to  a retreat

posi tion wheiB the mtigantal Arert1nBI of Adi plpteod ks BarfRiacen 3k
radial digecti ;gfufili‘gﬁg & ‘}‘faﬁllh pi“@%ﬂt%ﬁ m%%«:f"vﬂﬁc’lﬁ%’%f oBRBegN R

pi st on nechani erating t support e hol ding position
and to the réehegarigicsidl anea B ‘shmprla@esﬂmkermh]apum thed dd ngpmemige £ or

urging the above ort nber to rd t he hol din osition. when 20 air is
suppl i ed, T h8toBPBAFECRBHbEY 1 SAY Fher RETTERFERERt bod; S HPD

defiance of Hhg ﬁPé\'fé‘:Qt fﬂ{é?%afiﬁlh@eofpiﬁé‘%l%&‘é-‘&ﬁ% wBkkp3HBR! ¥ad Srica of f,
the support nenber is situated to"the hol'ding position By the spring force

of the springy Ahe nOnbeoabpptle@ctcpm+hpkdEWQ air piston nmechanismis 25
supplied, by an air aving an _ai upply source for yi ng
S TPl o thD above. nBACRAH SHE Tadomg-Prar it ion ARRS SPRbE EEes o Hndhebt

conpri ses anmehpelrr en@gein BeGitiédlto u%&mm@o@iﬂl@mfbrpﬁlﬁpﬁr@mectl ng
the air tank of the air suppl¥ source and the air piston mechani sm

pressure 30 d8FRRIh SHEERSS BF e @@FllHQeFﬁé PRkt Hen 8% tﬁ?e@%@‘?%‘bﬂ? he
air tank, ang.gy QQEEOA thEMLS c#éﬂ'@aétﬂ%uc@ﬁﬁt— thagceqtrol

valve in response to a etectlo si gna romthe pressure detection neans.
The control mecesregioposatdonhshedtedtrostacgets ¢ roontheholding paos O sconnect
the 15 outward in the radial direction of the plate-like workpiece
holding member, and an air piston mechanism for operating the
support member to the holding position and to the retreat
position. This air piston mechanism has a spring for urging
the above support member toward the holding position. When
20 air is supplied, the support member is situated to the retreat
position in defiance of the spring force of the spring and when
air supply is cut off, the support member is situated to the
holding position by the spring force of the spring.
Air to be supplied to the above air piston mechanism is
25 supplied by an air supply means having an air supply source
for supplying air to the above non-contact suction-holders.
This air supply means comprises an electromagnetic control
valve mounted to a pipe for connecting the air tank of the air
supply source and the air piston mechanism, a pressure
30 detection means for detecting the inside air pressure of the
air tank, and a control means for controlling the
electromagnetic control valve in response to a detection

signal from the pressure detection means. The control means

controls the electromagnetic control valve to disconnect the



1 MARCH 2007 4 air piston nechanismfromthe air tank and release the air
of. the air piston mechani smwhen the inside air pressure of thel MARCH 2Rk
becones a predeterm ned value or less. Rreferably, the above falling
prevention nmeans is so 5 constituted to be allowed to nove for adjustnent
in the radial direction of the above plate-Iike workpiece hol di ng nenber.

Brief Description of the Draw ngs Fi 1 is a perspective view of a cutting

machi ne as #A17@igtemPerBanise fp‘iQﬂ/%%daM R AREY T AECYRS | T afgr of

pl ate-like wo{kpjjgC gas‘EBHSxBééHéﬁﬁsI@%erﬂ%% &Hsi@é ag{ sdr gt E?Q Fig.
2 is an expl oded perspective view of sucti on- means of a Tirst
conveyi ng devireask aaetsmmﬁ@ﬂangn@eiﬁt@emlnédnﬁaﬁlseconslesat ed according to

th t Fi 3 t f t act t -
ol dor const i Luti g SR i Grion GPY Ry AOARBSSRBRKETh PR ghes 5 £ (5841 ¢

per spect sve by Bfuttedebl PHaNY oSeBPes moRRTBEF ad%@s%ﬂ{érﬁnlﬁGHH@EHEﬂblscr ew
constituting the suction-holding means shown in'Fig. 2; Fig. 5is a

per spect i ve dirsgtofora ofalthengbprevehetenl Mearnwrkpoiens holdigat member.
suction-hol di ng nmeans shown in Fig. 2; Fig. 6 is a schematic diagram
showi ng the rel at| onshi p 25 between the falling prevention neans and an air
supply nean & gl di ng neans shown in Fig. 2;

Fig. 7 is a sectional view ShOWI ngt hat the plate-1ike workpiece is
suction-hel d by tHe%udt 18n2HBFETRRF ety 1EMoRA 2| P HIg MACKHASIGSFRG. 8 is

a perspqgt i Vc?lé/irﬁ%/ln%cﬂdlg% ?éi@dl%dhgvjl@hngomggngcﬁeg gggopgrcgnveying

device as a conve nmeans constitut cor |ng to the present
i nventi on. Detaié-ediiesonikiiare ofcanisd iPuekdr redoEdiindi tentbelpMa&ehic 2007
invention;

Fig. 2 is an exploded perspective view of a suction-
holding means of a first conveying device as a conveying device
15 means constituted according to the present invention;
Fig. 3 is a sectional view of a non-contact suction-
holder constituting the suction-holding means shown in Fig.
2;
Fig. 4 is a perspective view of a periphery support member
20 and an adjustment screwconstituting the suction-holding means
shown in Fig. 2;
Fig. 5 is a perspectiveviewof a falling preventionmeans
constituting the suction-holding means shown in Fig. 2;
Fig. 6 1s a schematic diagram showing the relationship
25 Dbetween the falling prevention means and an air supply means
that constitute the suction-holding means shown in Fig. 2;
Fig. 7 is a sectional view showing that the plate-like
workpiece is suction-held by the suction-holding means shown
in Fig. 2; and
30 Fig. 8 is a perspective view of the suction~-holding means
of a second conveying device as a conveying device means

constituted according to the present invention.



5 A conveying device for a plate-like workpiece according to a _Pr eferred
enmbodi ment of the present invention will be described in detaillWR&gH2007
reference to the acconpanying drawi ngs.55 Fig. 1 is a perspective view of a
cutting machine as a dicing nmachi ne equi pped with conveying devices for a
pl ate-1i ke workpi ece, constituted according to the present invention. The
cutting machine in the ill ustrated enbodi nent s 10 a substanti all

ha Y
rectangul ar par al I%eFEBVEEANEART IR 20T 15 PLREC-h OGS WRF KP19FHR AECPELAG: al | ed

a chuck tablg, 3 foFe AN EmdbodiR 83 the preBeAtMANRhLiBAl wil1C8B NMOve
in a direction shown by an arrow X that is a feed direction. The chuck

table 3 comescriberh nstetstilowidhuslefenepoet tbatbe3acanupanyadsor ption 15
chuck 3b vvhi&h is nounted on the adsorption chuck support base 3a and is
connected t o 2®eYHi1 ve pressure control means that is not shown.

Therefors, when, fporg.exansl &, parshadciv&ker iesepirc@neuet dig waiiddals ks a
wor kpi ece is placed on the placing surface that is the top surface of the
adsor pti on chiekneonaping e wid hp cosyeydngs dgyprriesd 08 fhe adsorption

chuck 3b by I [ r t.r.0l S
sem conduct oﬁzi%]/\g gfg?és %cﬁrc)ﬁlon- e%@%g‘ﬁ"%&%ﬁ%&?g%g&h%%§2E%E3E?8?ﬁgtchuck
table 3 is comséntidred in such a manner that it can be turned by a rotation
means that is not shown. 25 The cuytti ng machjne in the illusirated

u

enbodi ment has  a SHF 1A FAFNAE S LEUHRF npl RNt eth SAT AR UARE 4
conprisqy a Ry ERNRAETI NI &de Iy ia&.‘ﬁ%‘.@?@%ﬁ_ﬁeé HEWAR] £ 2 . basg ot

shown) to be noved for adjustnment™in a direction shown by an arrow Y that
is an indexihguslingcti dhensl i dinséefliled 30ckhoktdylan arambod dilngt ai s a
cutting direction, a r.ot ar%}ispi n

dle .42 which is rotatably s orted to the
cpi nal @ noustaieGhd® Tt ERbT < £k "t Sah Rt g B RS R B
shown), and bp swtaingy bt ateatd 3 atd adert] dieddie onQt arpesphadketdBle The
cutting mac hicgrﬁpigsésh gnialc{suosxtgtaj:[oei‘ldcﬁgg}?%iug%g&thbaasse 3a and an adsorption
15 chuck 3b which is mounted on the adsorption chuck support base
3a and is connected to a negative pressure control means that
is not shown. Therefore, when, for example, a disk-like
semiconductor wafer that is a workpiece is placed on the
placing surface that is the top surface of the adsorption chuck
20 3b, and a negative pressure is applied to the adsorption chuck
3b by the negative pressure control means (not shown), the
semiconductor wafer is suction-held on the adsorption chuck
3b. The chuck table 3 is constituted in such a manner that
it can be turned by a rotation means that is not shown.
25 The cutting machine in the illustrated embodiment has
a spindle unit 4 as a cutting means. The spindle unit 4
comprises a spindle housing 41 which is mounted to a movable
base (not shown) to be moved for adjustment in a direction shown
by an arrow Y that is an indexing direction and a direction
30 shown by an arrow Z that is a cuttingdirection, a rotary spindle
42 which is rotatably supported to the spindle housing 41 and
rotatably driven by a rotation-drive means (not shown), and
a cutting blade 43 attached to the rotary spindle 42.

The cutting machine in the illustrated embodiment has



1 MARCH 2007 6 an inmage pick-up neans 5 for picking up an image of the
front surface of the sem conductor wafer held on the top surfactMARCH{2987
adsor ption chuck 3b, detecting an area t®&® be cut with the above cutting

bl ade 43 and confirm ng the state of the grooves. 5 The inmage pick-up neans
5 is conposed of an optical nmeans such as a m croscope or CCD canera. The
di ci ng machi ne has display neans 6 for displaying an i mage picked up by the
i mage pi ck- AN HBGRsPECKTRR REANRS fgffRdPiHelnt Upbhani jmage oft gﬂeeﬁﬁéﬂltmant 10

conpri ses a £ASSRId 8P ACING IR R N@h£bs fdaeqeéh%nc sG2saeld g¢p! aci n

area and pl aces a cassette /7 storing sem conductor wafers as workpi eces.
descri pti on ile asisbspuent ¢tjugk \3dn, deEtehtingssetairea’tbcdeyt aied thet he
cassette placgi ng neans 8. TQﬁbgsssette é%%n,the iIIustra%e 15 enbodi nent
has a take- RRIYRREEFANS SR PAOR LAY FBS 9 HrONWEPEr in and
out in oBe spyleipALki Olck-A meanBl §11@] bbMp8bed 3K an/dp Ha PhRGN8IsLbE
sem conduct or waf er are arranged, in a vertical direction, in the inside
of the cassa eevicrogrop=195cttR Goimgaiang Reass cg nigonagph e Mg st displey

cassette 7 conprises a gassett.e tabl.e 81 for unting the cassetie 7 and a
[Tting meadetiop trorirtiay e if ey pEEFTah hi%e Suels piokeus, "l
and down. Thgefmassette table 81 is provided with a positioning nenber 811
for positioning the cassette table 81 on the top surface when the above

cassette 25 7 is pihec&IttHA%B3Chdng dnssh@i Lhlastrated enkedEmeniBl12 for

detecti . C ' | d bl rage O hi ne
has a mg?kpié%@ﬁ%ﬁﬁgféhﬁﬁﬁﬁﬁigig %fgfgﬁgtgﬁgﬂg gu%ﬂg£sg%1%g%%%%%orlazger 9 as
a wor kpi ece cddmsrties pltaariedy iareahandapdates @ phasetdtenit seorasgette table

30 81 of the_ cassette placi means 8. This workpi ece take-out., neans 11
carries the %ﬁﬂﬁ?ﬁﬂéﬂﬁﬁéﬁ'Wﬁ%&ﬁs @SSWQFgalFﬁtheIPC SIS PR 0-%an al i gni ng
nmeans 12 proyipiadhidhta  @fitvin Wl thePlcagise@itar eatBypadyaacéddoRrthet reating
the cassette 7 placed
cassette placing means 8. The cassette 7 in the illustrated
15 embodiment has a take-out/take-in opening 71 for taking the
semiconductor wafer in and out in one side portion, and a
plurality of racks 72 for placing the semiconductor wafer 9
are arranged, in a vertical direction, in the inside of the
cassette 7. The cassette placing means 8 for placing this
20 cassette 7 comprises a cassette table 81 for mounting the
cassette 7 and a lifting means (not shown) for vertically
moving the cassette table 81 up and down. The cassette table
81 is provided with a positioning member 811 for positioning
the cassette table 81 on the top surface when the above cassette
25 7 is placed thereon, and also with a cassette sensor 812 for
detecting whether the cassette is placed.

The illustrated cutting machine has a workpiece take—out
means 11 for taking out a semiconductor wafer 9 as a workpiece
that is stored in the cassette 7 placed on the cassette table

30 81 of the cassette placing means 8. This workpiece take-—out
means 11 carries the semiconductor wafer 9 stored in the
cassette 7 to an aligning means 12 provided in a tentatiwvely
placing area by advancing or retreating the cassette 7 placed

on the cassette placing means 8.



on the cassette placing neans 8. 1 MARCH 2007 7 The cutting machine in the
illustrated enbodi nent conprises a first conveying device 13 fotMABFHZIRG
the sem conductor wafer 9 conveyed to the aligning neans 12, to the top of
t he above chuck table 3, a cleaning neans 14 for 5 cleaning the

sem conductor wafer 9 which has been cut on the chuck table 3, and a second
conveying device 15 for carrying. the sem conductor wafer 9 cut on the chuck

table 3, to the cIRafitd-iRaAachanerie fhesdldgaiegtng aBPPE4MEatal so
functions asanfOIueyidcr oM Gy ot evied 18 181 eapdyahor «f8 wafer 9

cl eaned by the cleaning neans 14, to the above aligning
descri pti on $embcirsdoment [wafEwéncohveliedabovehd i akigniconwesany ldevitoe 13

with reference to Fi ..2 to 6. The first.conveyi devi ce 13 has an
L Chaped vor it om0 e, sPobe HRSekLES SN I SRS Gethe 18, 3050 end
t hereof , 5 connest By tthe skinfiboRbubRaRswdBer 9T ildn hhBgbaBANSu e the

conposed of an air piston, for exanple, and operates the working arm 131
upwar d or dowéel d-adslesBowandya fecandwonleyingTheviceti hdaresesrying

connected to_one_end, of e rkin rm.20 1 i s,connected t,0 i_ng
means 133 in%?%dﬁ?%ﬁ%ﬁp%éékﬁﬁf%gge Fgfuﬁhp %égncpgfgteaﬁﬁea%ho%ﬁggﬁgr
reverse diresléoming edef ore. bhedfiivsBgcbhte®igngdetieass11331sa t he nor nal
direction or reverse direction, the working arm 131 is caused to pivot in a
di recti on shBWRCHIORH 283 GRNYSTBNAHGTige POBFABT NN the Sefy GRS trPa? as

the centigy . £Srér eSYEined S YRE KRG n i3 hdars | eI et rjZont al
pl ane, éhd a sﬁ%?i%ﬁ-%%?di?@ neans E&,gﬁhat mﬁ?Voﬁg g@scr?ﬂ%éﬁﬁgﬁﬁgﬁq;nd i's
connect ed t am¢éms other end of the working arm 131 via a nounting nenber

135 1 moved on he B A9 al s Aes eLagen, Lis abave, 50 Al eans 12
cl eani ng neagsnddyidded&eidé o Ralwh e f@aane 2t opuRised ot @t lsgg ot her end
The first conveying device 13 has an L-shaped working
15 arm131. This L-shapedworkingarm 131 has, at one end thereof,
connected to a lifting means 132. The lifting means 132 is
composed of an air piston, for example, and operates the
working arm 131 upward or downward as shown by an arrow 130a.
The 1ifting means 132 connected to one end of the working arm
20 131 is connected to a moving means 133 including an electric
motor which can rotate in a normal or reverse direction.
Therefore, by driving the moving means 133 in the normal
direction or reverse direction, the working arm 131 is caused
to pivot in a direction shown by an arrow 130b in Fig. 2 on
25 the lifting means 132 as the center. As a result, the working
arm 131 is operated on the horizontal plane, and a
suction-holding means 20, that will bé described later and is
connected to the other end of the working arm 131 via a mounting
member 135, is moved on the horizontal plane between the above
30 aligning means 12 and the above chuck table 3 and between the
aligning means 12 and the above cleaning means 14.
The suction-holding means 20 mounted to the other end
of the above working arm 131 via the mounting member 135 has

a plate-like workpiece holding member 21 of a disk-1like shape



of the above working arm 131 via the nounting nenber 135 has a plate-Ilike
wor kpi ece hol di ng member 21 of a disk-1ike shape 1 MARCH 2007 8! M4RGHZRA7 i n
Fig. 2. Three non-contact suction-holder8 24 is provided on the under
surface of the center area of the plate-like workpiece holding nmenber 21.
Each of the non- contact suction-holders 24 conprises a disk-like body 241,

a 5 nozzle 242 for ej.ecting air along the under surface at e center of
Che body 24745 AP L5 FLaapht y HHEEAgERDAERERGE Fue EF Pkl Rere (40 body 241
and comuni cgE®ei déd hort RehAzvde A facks o e kRnkicd a¥eaPAcFORRRCE I ON
portion 244 which conmuni cates with the air supply passage 243 projects from

the 10 top Blateckikd Wdikmiwie Iwildigg mempeirng lt-heEaoh- ebnthet non-

suction-hol der_24.. A tive.pressyre is produced.i h nt portion of
This non contoRtact ATt IRE® hcrd P Lot SCH b R0 Rp RoTR 4o A o Das
t hrough tshe RbZzBelPPlY FHS St AP alrong de thled@hdsdr kagaele bie thedy 241.

The plate-like 15 workpiece is attracted by this _negative pressure. \Wen the
pl ate-1i ke vBPRErRQE &bSrBadviedt k h@nfoARCRHHE &APPIYC PRESAIROP ddrtat i r

f1ow ng bet vespythe; iadey pSuy! 62 A afwhddkar2dl,and Lhe R A1fs lidke

wor kpi ece works as repulsive'force to prevent contact between ém 'Thus,
the plate-li&e shokpi Bcer 2. i3. sactoanehelidnwpbhoiibncdatashiciihe t hus

constituted non-contact suction-holders 24 are no ed t.o the_under
Surface of tFONRENLEACST 83 Cor tRA A 10| SYRDHY RESHEERD] bt SRRt S 21,

and the 1QP”_”€8}Bi by POk | ONSc b e d NSt i@ infg thed nidh ReIngacknot
shown) provided in the plate-Iike 25 workpiece hol ding menber 21. The
connect i on pouctopr-pakder e24 § udt Regatayer pedsandef ist pgodhsedi anhthes (not

o) P! fgtlek it 8Y AT ALRGoHEIRE o bt S LRSIl 2 1r

respective I*e pipés comunrcatt ng an ‘ai’r suppl y neans that
w || be descishefbdtaddfromhehaurdiesl 0 42 heh nonglc atenat r3usply ipasdaejeder s 24

is desirably_at |east to suction-hold the %e ter area of the plate-Ilike
wor kpi ece wi agi‘sya]dﬁbggt |u\F_der surface of the body 241. The plate-like

15 workpiece is attracted by this negative pressure. When the
plate-like workpiece approaches the non-contact suction-
holder 24, air flowing between the under surface of the body
241 and the plate-like workpiece works as repulsive force to
prevent contact between them. Thus, the plate-like workpiece

20 1is suction-held without contact. The thus constituted
non-contact suction-holders 24 are mounted to the under
surface of the center area of the plate-like workpiece holding
member 21, and the connection portions 244 are inserted and
fitted in holes (not shown) provided in the plate-like

25 workpiece holding member 21. The connection portions 244 are
further inserted and fitted also in holes (not shown) provided
in the above mounting member 135 are connected to respective
flexible pipes 136 communicating with an air supply means that
will be described later. The number of the non-contact

30 suction-holders 24 is desirably at least 3 to suction-hold the
center area of the plate-like workpiece widely and stably.

A plurality of holes 211 prolonged in a radial direction
are formed radially in the peripheral portion of the above

plate-like workpiece holding member 21 at equal intervals in



A plurality of holes 211 prolonged in a radial direction are foqgﬁg éﬁg' ly
in the peripheral portion of the above plate-Ilike workpiece hol 5 er
21 at equal intervals in 1 MARCH 2007 99a circunferential direction. To the
respective prolonged holes are fitted periphery support nmenbers 22 which
are provided on the under surface of the peripheral area of the plate-Ilike
wor kpi ece hol di ng nenber 21 and function as a 5 restricting neans for

restricting 2 HELTRBRRIRNGR L KET9q%E 08| | k@ WBPKPFREECTAVE HREMATIRML al
direction by,Somd ng-d ;G0 fdr Wty RRpbeR-tS wehdes 0L ot haiBRM hpaery of the
pl ate-1i ke workpiece such as a sem conductor wafer. Each of the periphery
supporti ng neErrerded® orcdier usderasnefaaagof atheapert 1pherpedre® wdvichg bl ock
221 and a rubper sheet 222 nounted.ta the under ,.surface of .the_noving bl ock
351 a6 showrP LTk VOB TR M L rst pesbes 28" e Hhe%ripReart dce.

gui de prej ectédir ZAlond Gedifs fidrt atbdta ilcha nabere RicRleaRgedoffokae211l and a
screw hole 221b. The thus constituted periphery supporting nmenber 22 is
mount ed 15 tblate-like @workpdegsr kpitdeehablgpnta Pprppyfeaming inhe

gui de projection 221 r e | . t ..syrtace of
the plate-li %gﬁﬁﬁkHﬁ%@gﬂﬁgﬁagﬁﬁhﬁgﬁﬁg?ggﬁﬁaﬁégléégggfﬂgtgg gﬁfezgl%%to t he
screw hol e 22dpkpiecighchlas apealiepgadchoraraXklr f r @achhef the petibaeeyof the
pl ate-1i ke 20 workpi ece hol di ng menber 21. Before the bolt 23 _.is fastened,
the peri pher SURRPFoIRY MEMRET S22 2 SORBY 881 DIFLRN PHATORGEF L LEIPEPLEL and
posi ti oneq AHhoiild AIA! FhRednkios atitier GHRSPORINAENtaG 1S 1HY Ghggirze Of
the plate-like workpl ece such as a sem conductor wafer and then, the bolt
23 i s fastensdri®se Piietlé moyinghelecbl2@iges sivwn 201F for ded The mbwing

pl ate-1ike workpiece. holding.menber 21 _and the balt 23.fupcti as_ an

D St ng eHeF IR e R o TR e ST ERERLS b1 ROSePFRIET b ioB AR £ omenber
22 in the radeditdiedecsd ae aﬂoa&gr@hahgehiﬂcqe M1 K8 & diehwtheDe penar 21.

Since the periphery supporting 30 nmenbers 22 is so constituted to be noved
in the radi aThgithastsepstituted periphery supporting member 22 is mounted

15 to the plate-like workpiece holding member 21 by fitting the
guide projection 221a to the prolonged hole 221 from the under
surface of the plate-like workpiece holding member 21 and
screwing a bolt 23 into the screw hole 221b through the
prolonged hole 211 from the top surface of the plate-like

20 workpiece holding member 21. Before the bolt 23 is fastened,
the periphery support member 22 is moved along the prolonged
hole 211 and positioned at a predetermined location
corresponding to the outer size of the plate-like workpiece
such as a semiconductor wafer and then, the bolt 23 is fastened.

25 Therefore, the prolonged hole 211 formed in the plate-like
workpiece holding member 21 and the bolt 23 function as an
adjusting means for adjusting the movement of the periphery
support member 22 in the radial direction of the plate-like
workpiece holding member 21. Since the periphery supporting

30 members 22 is so constituted to bemoved in the radial direction
of the plate-like workpiece holding member 21, they can be
adjusted to correspond to the size of the plate-like workpiece
such as a semiconductor wafer to be carried. The number of

the above periphery supporting members 22 is desirably at least



of the plate-like workpiece holding nenber 21, they can be adjusted to

correspond to the size of the plate-like workpiece such as a sehMABRH280Gr
wafer to be carried. The nunber of thel@bove periphery supporting nenbers
22 is desirably at least 1 MARCH 2007 10 3 to support the periphery of the
pl ate-1i ke workpi ece stably. The suction-holding neans 20 shown in Fig. 2

has a plurality of (§3 in the [llustrated enbodinent) fallin Qré_‘evention
means 30 whi¢FOaF PR B GERTHIRRRID Ot PhR Paaterdd ks wrrlfwee%? &téhlice

wor kpi ece hol di ng spaTigfct2bihdiEIRf fidiindedo sRbehYahs Fiig.t Behas a
circunferential direction. The falling prevention neans 30 are nounted such
that they caplwpakitn athe(3 riaditdle dildeastizatesl emdpodimeatqutfedildngl12 f or med

in the radial__direction_in e.peripheral_ portian the plate-]Jike 10

wor kit eco hoPEFT b aRast 4 Sl BRR SrodRatd T Phe'Rer ittt atia
directi om. The thel plagepr BvenbrapieBanto iy hémber Passt igredieterihi nfe’f er ence
to Fig. 5 and Fig. 6. The falling prevention neans 30 shown in Fig. 5 and

Fig. 6 conpridesry@kput? i circunfsrantisg fdmesitiom -t hBhej §apiidgabl y

supported, | tQnt ' [ | n. ni sm
33 For movi nereveRtii Hens 90,2k alAHERA%h A BhefidarPhRk s FRHA Py
line and toradi&l rdateqident abonghdwedyuaouns- 202 fohaied innehe radignl 6. A

nount i ng nenber 34_groiects si deways fromthe top portiqn 20 _qf the housing
31 as shown FRFEFHLOD, 1 BRI PRSI BTN €T Fhe ipdat§rdddS n this

mount i ng grenpsfy ﬁcg%%%xﬁeﬁa}’ﬂ g dqiis UhR RN NG eeber 34 is

arranged al ong the cutout formed 1 n the plate-like workpiece hol ding
menber 21 tocprewrferértimurdirerivmrber 34 on the top surface of the

S5m0 the bolt | TG hPLeTRT SRR 1hELbuRE: R SIS anc
into a prol ongedrénte tHl¥iGor rethPanal.l €l tThed all1ahgvereweotior ey med in
the plate-like workpi ece holding_nenber 21 and screwing it with a nut 36
arranged on $AShaygedn Fig. 5 and Fig. 6 comprises a housing 31, a support
15 member 32 that is pivotably supported, at its one end, to the
housing 31, and an air piston mechanism 33 for moving the
support member 32 to a holding position shown by a solid line
and to a retreat position shown by a two-dot chain line in Fig.
6. Amounting member 34 projects sideways from the top portion
20 of the housing 31 as shown in Fig. 5, and a bolt insertion hole
341 is formed in this mounting member 34. The housing 31 having
thus the mounting member 34 is arranged along the cutout 212
formed in the plate-like workpiece holding member 21 to place
the mounting member 34 on the top surface of the plate-like
25 workpiece holding member 21. By inserting an adjusting bolt
35 into the bolt insertion hole 341 formed in the mounting
member 34 and into a prolonged hole 213 formed parallel to the
above cutout 212 formed in the plate-like workpiece holding
member 21 and screwing it with a nut 36 arranged on the under
30 sideof the plate-like workpiece holding member 21, the housing
31 is mounted to the plate-like workpiece holding member 21.
Before the bolt 35 is fastened, the housing 31 is moved along
the prolonged hole 213 and positioned at a predetermined

location corresponding to the above periphery supporting



30 side of the plate-like workpiece hol ding nenber 21, the housin@ 31 is
nmounted to the plate-like workpi ece hol ding menber 21. Before th#ABGH12085
is fastened, the housing 31 is noved aldidg the prolonged hole 213 and
positioned at a predeterm ned |ocation corresponding to the above periphery
supporting 1 MARCH 2007 11 nenber 22 and then, bolt 35 is fastened.

Therefore, the rol onge ole 213 fornmed in the plate-li ke workpi ece

hol di ng me e 1,2_2c f?g‘dgdﬁ‘q\er?S%Eﬁ& e JﬁuFa_§§eflﬁ ct i%eﬁgg%’é‘TUS Reng means

for moving t?ﬁoi@rﬂféd‘%o:i&zii‘@ﬁqﬂnﬁad EH%H@bhbﬂ&?iRé%&fﬁ%ﬁbé@%@%i@@ in the
fon o g nmenber 21. A

radi al direc the plate-1ike workpiece holding ! _
descri pti on hemehsklgudite poditvéd endt hke abol 63 & upisriion@shedjgstinge

support nmenber_32 | rti cl.aw 321 t . .the | r ._and its upper
end is pi vot%%??/s sﬂog%o“??‘édp‘fgdiéor}g)ﬁlgaltntgaéﬁr’rer??‘aﬁoﬁsi’o%\@lfggg%\r}lgded on the
above hossi ngrédefyiom meaposd Hhahe BIdidl Fidleorden belehs22apeciarged in a

vertical directionis forned in the internediate portion of the support
nenber 32 andOBKRIRFRI BBk ®EMRA%E 2323 is formed at the upper end of the

prol onged hol e 322, lgfl,gf:?fgﬁtiﬁﬁvfs QthB{;@%ﬂ@%&%@ ég‘sﬁ% Wpble %ﬁp%%}ft” bed

with reference to ealr prs ani sm as a cyl hol e
331 formed membde 3bovahkosappgrilmember S2Drha832 whipgortsigd icdalsd B21

installed in the cylinder hol ed%al, and a pi st.on rod SSi 20 connected, at
its one end, @t FRheOyrst BRA s #Nd 44§ PRREHIFRG 1ScRYVEFaPAE SHRRUTGDF333 is

engaged W t haf N R Aniegobelisn 322 grehBed on i apeve AYRPORG FTEMRer 32.
That is, at the other end of the piston rod 333, there are provided a first

engagement par suppoBB3aEd I sedopdodngagenbaiepd?2i pROBIBASASINI &h a
|arger interyal . iber epalymen, | han 4 g LN kpess; ofc Lhe,: above, suppor, member

32, and the prstonro et ween engagerrenjf portion féf and
t he second enpegaippirt pembeors B3A%A a roungadrsent ibn thwel éiBQBeiprialrairged hol e

322 of at the upper end of the prolonged hole 322.

15 The above air piston mechanism 33 will be described with
reference to Fig. 6.

The air pistonmechanism 33 has a cylinder hole 331 formed
in the above housing 31, a piston 332 which is slidably
installed in the cylinder hole 331, and a piston rod 333

20 connected, at its one end, to the piston 332, and the other
end of the piston rod 333 is engaged with the prolonged hole
322 formed in the above support member 32. That is, at the
other end of the piston rod 333, there are provided a first
engagement portion 333a and a second engagement portion 333b

25 with a larger interval therebetween than the thickness of the
above support member 32, and the piston rod 333 between the
first engagement portion 333a and the second engagement
portion 333b is engaged with the above prolonged hole 322 of
the support member 32 with a play therebetween.

30 Air 1s appropriately supplied into one chamber 331la
formed on the left side in Fig. 6 of the piston 332 by an air
supply means 38 that will be described later, and a compression
coil spring 334 for urging the piston 332 to move it in a left

direction inFig. 6 is provided in the other chamber 331b formed



the support nmenber 32 with a play therebetween. 30 Air is appropriately
supplied into one chanber 331a formed on the left side in Fig. BMARCHR07
pi ston 332 by an air supply neans 38 that will be described later, and a
conpression coil spring 334 for urging the piston 332 to nove it in a left
directionin Fig. 6 is provided in the other chanber 331b fornmed |I MARCH
2007 12 on the right _side in Fig. 6 of the piston 2. The piston 2 of
the thus corf®t it HgléFrsﬁﬂesP'Ban‘éckﬁaﬁifsm%?insé:%ég “t oTh%Fg‘&ﬁoﬂ 8%%shown
in Fig. 6 byt e Rhiuddchbasee t@ktetinNgi£0blsESHH i M hatBen N id hokedneb
supplied to the chanber 331a, so that the 5 above support nenber 32 is

situated at apReLding shenn i ishowhY Hie apsongdanaseof AhRi¢PikspwWiag air is
lied int h . . t.h i.st 2 [ I,gh
suppl fed Tntof b gng; cchanber F3L3: e sl o332, moues 10, il Ol

direction in fiancC e Spring e coil spring 334

to turnstheldayeuppppeenBEel i32s Couat €d Gltog hailsd ngnpd et idh shpRar t
shaft 37 as the center_and nove it to a retreat position_ shown by a two-dot

chain line ik A §018d AR@ri FdStr Pet i RPN ddbaF SBRELiGE IR Hh& PRG t he
turning of the supp negm% : | t f as the
center from(gﬁast at e%gﬁc')wn @%%8%%@‘5%@.ﬁﬁ.?ﬁ%@%@%ggeﬁ‘ 'gtg'gt'he

| ower end 156 pior tdeffiaowwe lof shepeprinmgnberc82ofitdes afo ihespatione 3Bdusiong 31.

The above air suppl ans 38 has an air ppl ource 380 that |[s conposed
of a conpressym 3@3@/6{3:%’"% SHRPQ T | r T%gr cé)i{‘(‘}ileﬁﬁ OGkprEEs 8l Ehf‘ ej ect ed
from t he oconpigsser sB8¥+ 37THS @Hd cbAtkr I8 Abde tifter Onerefpahenoddtacyf the

above air piston 20 nechani sm 33 are connected to each other by a pipe 383a
and a fl exishewpiQie a389p-dandchaiel kit dmgdeti €. cdntwin reskaiggdng s

provi ded bet n | 3a g. . | exi i 3 |
el ectromagnetic %%%t%rlg:l Eggﬁl\%e ﬁlﬁghggﬁgﬂﬁﬁggﬁ:ﬁgt&%oﬁ |§‘tem|b§3ri n a
state of OFFR2 idlodksdsensstthet feppope shdda £7 @y RhetdwentfdreXirbinea pitpee383b to

open the flexible pipe 383 o the air and caonnects the pipe 383a to the
flexible pi B’X/\A‘?eﬁ"ﬁilg }Lén‘?u?*’?ne%l%\l.s thedapBoEedi AT tHHKk 9L /AL he

above 15 portion on the support member 32 side of the above housing 31.
The above air supply means 38 has an air supply source
380 that is composed of a compressor 381 and an air tank 382
for storing compressed air ejected from the compressor 381.
The air tank 382 and the one chamber 331a of the above air piston
20 mechanism 33 are connected to each other by a pipe 383a and
a flexible pipe 383b, and an electromagnetic control valve 384
is provided between the pipe 383a and the flexible pipe 383b.
This electromagnetic control valve 384 is so constituted that
when it is in a state of OFF, it disconnects the pipe 383a from
25 the flexible pipe 383b to open the flexible pipe 383b to the
air and connects the pipe 383a to the flexible pipe 383b when

it is turned ON. The above air tank 382 and the above
non-contact suction-holders 24 are connected to each other by

the pipe 383a and the above flexible pipes 136, and an
30 electromagnetic control valve 385 is provided between the pipe
383a and the flexible pipes 136. This electromagnetic control
valve 385 is so constituted that when it is in a state of OFF,

it connects the pipe 383a to the flexible pipes 136 and

disconnects the pipe 383a from the flexible pipes 136 when it



non-cont act suction-hol ders 24 are connected to each other by the Rige 383a
and the above flexible pipes 136, and an 30 el ectronagnetic contt¥ARGH20&7
385 is provided between the pipe 383a d3d the flexible pipes 136. This

el ectromagnetic control valve 385 is so constituted that when it is in a
state of OFF, it connects the pipe 383a to the flexible pipes 136 and

di sconnects thelﬂ%ﬁﬁi%gfa fromthe flexible pipes 136 when it 1 MARCH 2007
13 is turned"ONUENE & *supply neans 38 in the illustrated enbodi nent has

a pressure detectipie EaNsupPd yf Aeadst 2t iNdid e linHdatd empodSsiene of the
air tank 382 and a control neans 387 for 5 controlling the above

el ect romagnelag & diiessungided T84 0paBeansopsa Her etateatngidle fingadehe

pressure deteel| A IRAS B8ne T0e cOk Al MRANS 3BLcLS: Spediesi AP0

receive a co S for contr operatron o e ‘conveyi ng

devi ce, @nd cbrsesl Ding tihe gbow e @l esitgdalagniet 10Ut ¢t %o B vaQrer 984 Siaga to
10 the above el ectromagneti ¢ control valve 384, the el ectromagneti c control
val ve 385 anfilah OtEGHORagAenprs TEIMTRS DFSPsBr8sdat /Rt ¢ ii§anhe 8escri bed

| ater. The i ! r OV \M I sSyi-toich
ﬁé%onl%r%q oA B8 7P O¥H ded lﬁﬂnbh b ggggabewéaﬂegagys 1§r’r]‘9ail.5

val ve 388. I s manual changeover swtch val ve IS opene
operator at foe ¢omerollinarthegpmanatimn wir Kheo dogiveyiingpaeyicehr angh t he

' 383a. T tiqn-.hol di 20 in the illustrated mbodi toi
Const i tut ed BESTRRA (HEF £68vEC LaRtInt: riin EHHTSWAI FOBE Rb ST W th

ref erence t otfik Jabdve 281 dber Shisdn O A 1Y 1MRANY 2B 845, ARG ti oned above the
sem conductor wafer 9 as the plate-like workpiece, the electromgnetic

control val velesaremaguehd erntrrl fakirer38s tand ane@lesagragnetdent rol
ol ve 20 ! SRRHLPEY olfe UDUR Lheon PR ATIANEL S AOTALEL Yohe B4
descri bed abpipe 2838la hes'qerowaided svishppl meduél orvhdmgeaver tsewitc3BZalivted t he
one 388. This manual changeover switch valve 388 is opened by an

15 operator at the time of starting cutting work to let air pass
through the pipe 383a. |

The suction-holding means 20 in the illustrated
embodiment is constituted as described above, and its function
will be described with reference to Fig. 7.

20 The suction-holding means 20 is positioned above the
semiconductor wafer 9 as the plate-like workpiece, the
electromagnetic control valve 384 is turned on and further,
the electromagnetic control valve 385 is turned off. When the
electromagnetic control valve 384 is turned on, the pipe 383a

25 communicates with the flexible pipe 383b as described above
and hence, air is supplied from the air tank 382 into the one
chamber 331la of the above air pistonmechanism 33. As aresult,
the piston 332 moves in the right direction in Fig. 6 indefiance
of the spring force of the coil spring 334 as described above

30 to move the above support member 32 to the retreat position
shown by the two-dot chain line. That is, the support member
32 is positioned to the retreat position shown by the two-
dot chain line in Fig. 7, and the support claw 321 is positioned

apove outside the rubber sheet 222 of the periphery support



chanber 331a of the above air piston nechanism 33. As a result, the piston
332 noves in the right direction in Fig. 6 in defiance of the spMAR§Hf280te
of the coil spring 334 as described abovya 30 to nove the above support
menber 32 to the retreat position shown by the two-dot chain line. That is,
t he support menmber 32 is positioned to the retreat position shown by the
two- dot chain line in Fi and the support claw 321 is positioned above

out si de t he RERMPRF 22heedn %22 Qﬁhqrh]éa‘b‘ér Wﬁﬁ@r@%ﬁbﬁ@??oﬂamw ZOOErolg
nb 22. t t I 385
menber Q?%i\pgl Dipe §.§31Eﬁgqed\'@ff' é}fe % ?% 5&%%&6 és? wi (Ii): Ye i's

turned off, a communi cat es pi pes 1
descri bed abﬁyeXBb&brpﬂpmﬁ Be as;deﬂqnﬂheddah@v@ﬁ@hdohehhe abamelshree

non-contact suctjon.5 hol ders the ir tank 382. sult, air is
ejected frofPREIFDL? e"sa%?%f the,@ %CPO%EPPGﬁA%OISéI@ smé‘zl-' to
produce & neggih¥es @r4e%§6ﬁletlﬁé‘ atﬁetﬁﬁlatﬁi 2 PORLI K% <R t,Ng 1 r NOK-

sucti on- holders 24 as shown in Fig. 3. Athough the sem conductor wafer 9

i s adsor bed byommh;e negaftese%ﬁ efsthe nan-mwpiapinshatEpg-h@ldehen 4 e
sem conduct or a&?r oaches t he nan-cqgnt act .sucti on-hol ders air

functions asPF@ ?ff%l?/e VE (RF SR St SRS SR WESR HRE SN O @ilﬁt act

suction- hol dehscadtand gdal&ﬁmrmmt on yefdiovth iandigonsequanttongh t he
sem conductor wafer is suction-held w thout contact. 15 Wen the

seni conduct oEh@gEBdcondyctryvafaio? Hédacb‘EPﬂP@i bhﬂr’fééls negakbneiessure
suction- W' dgL S rﬁo%hflﬂ%gﬁ“ﬁh%% @Hg% %8@%&‘% Q ‘%fa%fhe% Comes
r ubber 2 constltutln

into con act wt 'sheet's allty of
peri phery suphemonsenintast é&ﬁ:tdlcspdszdaﬂems IheaumdﬁrncsunrdmesafepdiGS1ve
peri pheral area of the 20 rk |ec hoId| to restrict

PP e ES RS Tt EeTohh antacs sty SreBh G GRCtieRar o,

Since the cepbenepsrsi %d)ftﬂéﬂ%eﬁl%bﬁaaeu@t:%af@feg ahd &Sl éawyﬂtqyby the
suction-hol ding means 20 as described above is partly adsor bed by the three

non- cont act §het feRioondefger swaler s jsuqigiongrhedid yidiondd contast -br oken

even V\'heﬁ When the semiconductor wafer 9 is thus adsorbed by the three

non-contact suction-holders 24, the peripheral edge of the
semiconductor wafer 9 comes into contact with the rubber sheets
222 constituting the plurality of periphery support members
22 disposed to the under surface of the peripheral area of the
20 plate-like workpiece holding member 21 to restrict the
movement in the horizontal direction of the semiconductor
wafer 9. Since the center portion of the semiconductor wafer
9 suction-held by the suction-holding means 20 as described
above is partly adsorbed by the three non-contact suction-
25 holders 24, it is not greatly curved or not broken even when
the grooves are formed as will be described later.
A case where the compressor 381 constituting the air
supply source 380 goes wrong while the semiconductor wafer 9
is suction-held and carried by the suction-~holding means 20
30 as described above will be described hereinbelow.
As alir is not supplied into the air tank 382 when the
compressor 381 goes wrong, the inside air pressure of the air
tank 382 drops. When the air pressure becomes a predetermined

value or less, the control means 387 tuvrns off the



the grooves are forned as will be described |later. A case where the
conmpressor 381 constituting the air supply source 380 goes w ongMARFHEhe
sem conductor wafer 9 is suction-held a/d carried by the suction-hol ding
means 20 30 as described above will be described hereinbelow As air is not
supplied into the air tank 382 when the conpressor 381 goes wong, the
inside air pressure of the air

tank 382 _drops. en_the air, pressur
becores & predes rmARne s PabesP TAe R Wi OF nebrecidN SLRBR0 1 the
1 MARCH 2007frdib & @raRaneidet eailonmckakV 88884 wrsedcpd a detection
signal fromthe pressure detection neans 386. Wen the el ectromagnetl C

control val velsgygroragngtieyceoptrol i lpigd8agismtugnddidis f thRimire gBae 383b

above and Tthere TS EIPe 308 Sh8Pod i R Ak BingFe "

wher eby 5ai rté redthe fanehehaubel y I3l & iaf akh@esbpibedi dbPpistad Fachaersm 33
is discharged into the atnosphere through the flexible pipe 383b and the
el ect r omagnethe Eomiiblie RiRfe 3832 1asoReped (t? , the aynesphersn I58T6PYt he air

piston echadi s 3nkSoR0idiitad 1340 dPlfb08 REP 1A S heMa R shhe
solid line in Fig. 6 by the spring force of the conpression coil spring
334. That i s33 ishéiscippoged marbeth82 theosphese thorddgh hbledf hex jjoke piipe shown

by the one-d chai ine fromthe retreat position wn 15 t t wo- dot
a1 e (19638 B cheli ddOdatind Sid ERhrPOY wa il 3835 BY 2.58500% oy
suct i on-1lpol dere @fswﬁ i34 B itAS QQrab!’L_s’@éﬂsxﬁétH%rQifsxﬁ hes gy pofse’il%"io%%a_
becones atnospheric pressure even when it drops. Therefore, the suction

function of thethrmadshngcposdtiast showndidhs 291id hanat b ekl { ¢r by short
1I‘O glr: ioggo_f p£ :agg%tslpc%\irﬂrggg%%gégﬁaxrzggp%m |Jo§nseig§{7§8§‘§e%2¥ojlqcﬁ %ggﬁgm ﬁﬁgr’gﬁdm
by the one- dohe chgporit memberFBg. i .mAecebrdi nhkyho Mg pdeal tsioat iskwwwhunct i on
of the non’CBQtt(ﬁ é%gygo%néggkge{fng4fgéh the retreat position shown by

15 the two-dot chain line in Fig. 7.

Meanwhile, air is kept supplied to the non-contact
suction-holders 24 until the inside air pressure of the air
tank 382 becomes atmospheric pressure even when it drops.
Therefore,'the suction function of the non-contact

20 suction-holders 24 is maintained for a short period of time.
During this, the support members 32 of the above three falling
prevention means 30 are positioned to the holding position
shown by the one-dot chain line in Fig. 7. Accordingly, when
the suction function of the non-contact suction-holders 24 is

25 lost, the semiconductor wafer 9 is held by the support claws
321 of the support members 32 as shown by the one-dot chain
line. Therefore, even when the compressor goes wrong while
the semiconductor wafer 9 is suction-held and carried by the
suction~holding means 20, the semiconductor wafer 9 does not

30 fall.

A case where power supply is cut off while the
semiconductor wafer 9 is suction-held and carried by the

suction-holding means 20 as described above will be described

hereinbelow.



25 |l ost, the sem conductor wafer 9 is held by the support claws 321 of the
support nenbers 32 as shown by the one-dot chain |ine. Ther ef or EMARGHE20%hen
t he conpressor goes wong while the sem conductor wafer 9 is suction-held
and carried by the suction-holding neadé 20, the sem conductor wafer 9 does
not 30 fall. A case where power supply is cut off while the sem conductor

wafer 9 is suctionzheld and_carri by th ction-hal ding_nea 20 as
descri bed above wi I Be FG&SEr istljlgg.?L hel%elcﬁge?gyv.’ JE F/Aﬁ&ﬁpljﬁg%OIlggWen power
supply is cuom¥ditutisCconpr 8s80suSSlly sewisld B8LI Ng $hepped Hidpplty theurce

380 is stopped and at the same tine, controlling by the control neans 387
beconmes i npHERg Hiide TIRONSold 1ngh EYe LBt FORERGRE MEABSNE RSl PESPPES384 5 and

the el ectr onggneld 6, jcont &Hég}égb%i@b?% ggéei@oﬁ«_ & £ %ntg'ég-va“ﬁv@s@@sult,

t he pi pe 383aand the flexi 8 are df sconnect e rom each ot her
to cut obf and supEplelesndomagneticenthyrol healivexddh eoquqee 383 ate ofened to

t he atnosph . Accordin , e su menber, .32 Ji.s i tiqned to the
hol di ng posi(ﬁrfg’n éﬁoﬁmrﬁ'_ﬁgiﬁe %ﬂ%%‘b@g%% a\qdﬁé:hfer _(fr%exl&% er@lllpgal?’gngi tion
shown by t he;tevoridelomiited f@n Rakbhd ot hérasodeger beedagkokapp®y LAG Ot her
hand, since air is kept supplied to the non-contact suctlon-ﬁolders 24

until the presmymresftlsir thes Hexidd e pipke 388 dankpesedb&eofBs at nospheric

pressure tho i,r.is n i it o jr tan . .hal.t _qf the
ompr ossor | Ao Kook HRebran i shebabh mssfk 2 s beRaiRbeler s 24
i's mai n1@i neth the hbedsugppos i teoheyisowd? byot hehenabaye diuie Ifiald iffrgm
prevention neans 30 are situated 20 at the hol ding position shown by the
one-dot chaith% GRELERTFPES1t3ORUF RPN (Y ShenhER-EAE ShRiP ohiB%indt F8H of t he
non-cont act 7 suctieshldershiA s |ost, the senm conductor wafer 9 is held

by the support claws 321 of the support nenbers 32 as shown
On the other hand, since air is kept supplied to the

non-contact suction-holders 24 until the pressure of air
15 stored in the air tank 382 becomes atmospheric pressure though
air is not supplied into the air tank 382 by a halt of the
compressor 381, the suction function of the non-contact
suction-holders 24 is maintained. As the support members 32
of the above three falling prevention means 30 are situated
20 at the holding position shown by the one-dot chain line in Fig.
7 during this, when the suction function of the non-contact
suction-holders 24 is lost, the semiconductor wafer 9 is held
by the support claws 321 of the support members 32 as shown
by the one-dot chain line. Accordingly, in the illustrated
25 embodiment, even when power supply is cut off while the
semiconductor 9 is suction-held and carried by the
suction~holding means 20, the semiconductor wafer 9 does not
fall.
A description is subsequently given of the second
30 conveying device 15 with reference to Fig. 8.
The second conveying device 15 in the illustrated
embodiment has a working arm 151. This working arm 151 is,
at its one end, connected to a reciprocating means (not shown)

which has been used conventionally. Therefore, a suction-



by the one-dot chain line. Accordingly, in the illustrated 25 enbodi nent,
even when power supply is cut off while the semconductor 9 is EMARCHROPZ| d
and carried by the suction-holding neails 20, the sem conductor wafer 9 does
not fall. A description is subsequently given of the second 30 conveying
device 15 with reference to Fig. 8. The second conveying device 15 in the

il lustrated

epbodi nent_h wor ki ng arm 151. Thi s working arm 151 is, at
its one end,r_“?: %t%%?rf%aior %rﬁ%ﬂwc#@§n§o(ﬁ SFORT) enﬁh!‘%h%ﬁgs been
used conventyenid hy . arkhansef 8hg, wal Busd iqe ck iMeRCHa 28071 s Ifovisd detgredans 20
that is connected to the other end of the working arm 151 and will be

descri bed | atke abovmodéaaninadienns Rd andvhepbanEmghwelatable dren the above
chuck tabl e 2 on, the., o zontl BLaRs,, The 3ysk el hob g, mans, 2G grount ed

to the 5 other-en e wor kr'ng arm I'S"Su Iy rdent | to the
suct i on- Iwol dobigereams 0 tofe WoekfingShraoDnyeyifgsulat et idl3 shewntiali gs. 2
to 7 in constitution. Therefore, the sane reference synbols are given to

the same nenberes¥ctaenrhoddirginRansh20aPE 1R ficgt 2ot giavdmser 135

attached on 19 it 2R PHId 080T AnRlaf S APl KRneeerBLY! i Rher 21

constituting the suctio I ng means 20 Is connec toa |ifting nmeans
152 di sposedrébetémrcotsymbalsl afe tdieremria ripearsamel MbmbEriss alndf tthedgrneans

152 is conposed of, for exanmple,. an air_ piston or the |ike. Th

suot] on- hol CRAECRHARLSED T PRE*TEse bR PREDEE L 6 45 et Pt ed as
descri berh abpne ts§p ApefaieGDY bhgtalliREPRbYkPEANS RS SNy hdnbdd @1 6. I n
the air piston nechanism 33 constituting the suction-holding nmeans 20 of

the second cesneyitiyttRyithe Bictina-oddibdemgRpEs2888H cepnecirthdst @d to
e, oo PR 89T floa X6 S rFLALRISOE (B JBECIPDBAL! 1t
383a throughishe miiectlidndggeiheansoniz als vampesadSar, for example, an
air piston or the like. The suction-holding means 20 of the
15 second conveying device 15 constituted as described above is
operated by the air supply means 38 shown in Fig. 6. 1In the
air pistonmechanism 33 constituting the suction-holding means
20 of the second conveying device 15, the flexible pipes 383b
are connected to the above electromagnetic control valve 384,
20 whereas in the non-contact suction-holders 24, the flexible
pipes 136 are connected to the above pipe 383a through the
electromagnetic control valve 385a.

The cutting machine provided with the conveying devices
for a plate-like workpiece constituted in accordance with the

25 present invention is constituted as described above, and its
function will be described with reference to Fig. 1.

To cut the semiconductor wafer 9, the cassette body 7
storing the semiconductor wafer 9 is placed on the cassette
table 81 of the cassette placing means 8 in such a manner that

30 the take-out/take-in opening 71 faces the tentative placing
area side, thereby completing the preparation of cutting work.
To start the cutting work, the operator opens the above manual
changeover switch valve 388 to let air pass through the pipe

383a.



The cutting machi ne provided with the conveying devices for a plate-Ilike
wor kpi ece constituted in accordance with the 25 present inventi bMAR&H 2007
constituted as described above, and its function will be described with
reference to Fig. 1. To cut the sem condisctor wafer 9, the cassette body 7
storing the sem conductor wafer 9 is placed on the cassette table 81 of the

cassette placing ans i n such nner that 30 the take-out/take-in
opening 71 faces t'M rfetﬁleatsit\?e&ppgcigﬁﬁ c‘épé%ln%i‘g%r,kt%rléb%r&ﬁﬁﬁcgti t he
preparation gfe€ttdhdehe®iK cont@olt dalvé BBCHEIHENID D thhei OPeEattde OpeENS

the above manual changeover switch valve 388 to let air pass through the
pi pe 383a. &ummm@g%msmf whenfahelng prevent ioe maans g aforkeifsrst

i nstruct ed, t neti traql Y is t i tuate
the  suppor t CEYEE IS SRE Fa) Frd S Boatfhsionitni IR B8 19 e
conveyi ng devéteedS poslitivn senend byontreytng-devi ckaild 1Dné hin Figt rrgat
position shown by the two-dot chain line in Fig. 7,, as described above.

Thi s state i3SHSSRBEIRH2ERVE tTRiSFiAte 1HRAFIREI AeDRRERS Bl S5 wor k i s
cancel ed. W‘?Hs%P@c@i@rﬁ tof Yhel ng&&dhﬁ'wﬂwﬁ chficell UCHRdn L€ start

el ectromagnetic control valve 385 and the el ectromagnetic control val ve
385a are turaédhEconting ewirkoid iastrsopply tthe ehechoomegnedit control

sucton. 10 S5y 3hsClod B Tl SORSLTR S510.00. 33,908 40 50
sem condyct opnWed eFy Stoag %hp%l?r edet ge moyed-dpsddd @ iod-NiGRsSet t e
Y

body 7 to the aligning neans 12 its advance 15 and retreat novenents. The

sen conduct o4 vif érhey Tdgsiti eanvyey 1ngedel igmildg andahbe 19e¢andIdqpway ing t he
central |ocakign angs t o k) 'i%%et ‘Eaﬁ&e BltafﬁEQﬁ syif age 9bst bfeadsorption
4 e above'cC able 3 y Pha f

chuck 3b constituting t uck b frrst conveyi ng
devi ce 13. Thamhitcsndtdreot ivdafery Mrsored?aana pihedaoermined gnss A GBI see

Filg- 2) constitutlog the f oty Somi 09;8YhSonddns 215 OPe L Sthigiosition

15 and retreat movements. The semiconductor wafer 9 carried to
the aligning means 12 is aligned to the central location and
then, carried to the placing surface of the adsorption chuck
3b constituting the above chuck table 3 by the first conveying
device 13. That is, the lifting mean 132 and the moving means

20 133 (see Fig. 2) constituting the first conveying device 13
are operated to position the suction-holding means 20 above
the semiconductor wafer 9 aligned by the aligning means 12 and
then, the electromagnetic control valve 385 is turned off. As
a resuit, since the support members 32 constituting the falling

25 prevention means 30 are situated at the retreat position shown
by the two-dot chain line in Fig. 7, the semiconductor wafer
9 is suction-held by the suction-holding means 20 as described
above. When the suction-holding means 20 suction-holds the
semiconductor wafer 9, the above lifting means 132 and the

30 moving means 133 are operated to carry the semiconductor wafer
9 suction-held by the suction-holding means 20 to the placing
surface of the adsorption chuck 3b constituting the above chuck
table 3.

The suction-holding by the suction-holding means 20



t he sem conductor wafer 9 aligned by the aligning neans 12 and then, the

el ectromagnetic control valve 385 is turned off. As a result, s!MABCHZ807
support nmenbers 32 constituting the fallliShg 25 prevention neans 30 are
situated at the retreat position shown by the two-dot chain line in Fig. 7,
t he sem conductor wafer 9 is suction-held by the suction hol di ng nmeans 20
as descri bed_. above. e.suction- holdln neans L. an- hol ds t he

sem conduct oro WYY t-Ql'n enceheab%*/res ﬁ%"r?&ﬁ?@a sevf'gf d t e novi ng neans

133 are opergépicdfdwdtdy wdfe:s eIMvaniilHad berintlc ar® isdC on®d- Réled by t he
suction-hol ding neans 20 to the placing surface of the adsorption chuck 3b
const it ut i ngReFRIRBERR ChNGKI3D Péb'F}ée S:hu‘FI]fet%Qﬂeﬁ PobY HoIedf RES By ayey ing

t hol d
suct i on-ho éig‘ghggag%n%&#%@% Vel%_sc LétdbngTBQ‘E j_érs{__hgonveyl ng

devi ce 13, een carri éd onto the

adsor pti 6n céle&tStmadnétic cbntkotlatdleze33$)5'otﬁhehé abstecainvsypply mewisce 13

as descri bed_above is cancel e PFSS That is, the 5 el ectrﬁma eti.c control valve
eV

385 of the ab®Vie HRFREHSRy Rl ey qRaAqRRtH&ICBRE P e 284naidts ¢

control val vslfs%;cgu} H\%an@@sswme)ptﬁsanét%lss NS oanattﬁéls%ﬁaﬁt and
t he support nenbers are maintai ned at the retreat 'position shown by the

t wo- dot chai mehbaes |3r2 Erg ma?lntmele;ientdﬂmjmetoeawapmr@lqm ad:,l@wnlb)y drhe he

adsorption chuck.3 huc Iab i s_suction-held t e adso ption
Shuck b by BHEEATY sharanb B 1S 0, i sANEbRERdRRE
sucti on-1ol dbﬂ@ﬁ&@d@@ﬁpﬁmﬁmﬁwk mafoefrtha dhaickoveH1 & i hs slmeimﬂ—hﬁslldmge

pi ck-up means 5. Wen the chuck table 3 is positioned right beltow the inage
pi ck-up neanEOJ@eSad%%W%n Fhyek PRI SHATLAR R SRAtCOROWHGD are

detected by & B LE3UP B RS+ on—ﬂngEﬁg gleﬁllﬁeg&ucéof%ia@é\ied in

t he dlrectlon shown y the arrow Y t I ndexing direction to carry
out precisiof aﬂangmwmhtrm& bellvev edifet am,agehplchuup mabhe 3. sudteror-Hwol di ng
the 20 sem Cgﬂguﬁtt%rbl Ei\.rs pos:.tlo Veéjr h% hperl%qfole%ﬁ{aniinpaegde {)Egg-lsl %\%%ns
15 5, cutting lines formed on the semiconductor wafer 9 are
detected by the image pick-up means 5, and the spindle unit
4 is moved in the direction shown by the arrow Y that is the
indexing direction to carry out precision alignment work.
Thereafter, the chuck table 3 suction-holding the
20 semiconductor wafer 9 is moved at a predetermined feed speed
in the direction shown by the arrow X (direction perpendicular
to the rotation axis of the cutting blade 43) that is the feed
direction while the cutting blade 43 is turned in a
predetermined direction to form grooves having a depth equal
25 to the final thickness of the semiconductor chip along the
streets in the front surface of the semiconductor wafer 9 held
on the chuck table 3. That is, the cutting blade 43 is attached
to the spindle unit 4 moved and adjusted in the direction shown
by the arrow Y that is the indexing direction and the direction
30 shown by the arrow Z that is the cutting direction to be
positioned, and rotationally driven. Therefore, the
semiconductor wafer 9 held on the chuck table 3 is cut to a

predetermined cutting depth along the streets with the cutting
blade 32 by moving the chuck table 3 in the feed direction along



in the direction shown by the arrow X (direction perpendicular to the :
rotation axis of the cutting blade 43) that is the feed di rect i bBMARAHIZ20T he
cutting blade 43 is turned in a predeter2oned direction to form grooves
having a depth equal 25 to the final thickness of the sem conductor chip
along the streets in the front surface of the sem conductor wafer 9 held

on the chuck table 3. That is, the cutting blade 43 is attached to the
spi ndl e uni t the HRASEF Sddeaaf Jdte Futtingebindecti on "wawAle HE AR ATSY Y

that is the podgxhngn shd aoie A Ak d NG AHES Gt 3w o3y thiee arrow Z

that is the cutting direction to be positioned, and rotationally driven.
Theref ore, tsenicendecreictafemdf @s deserdbed ahevehuthetcibliak Falsled to a

pr edet er m ne tti depth al o the streets.with the ttin hl ade 32 by
Toving the CRELELPARRE S HEEa HBrEs, Poit af SHETHeIEH ROSALISH e
under side ofhéhe ieut idi0shtadendBel Y haR 446 e RREfef O, B akoag the
streets in the front surface of the sem conductor wafer 9 as descri bed

above, the chbelsucbion-holidding A§ the semArepAdatesvakde? Os icancgtlached to a
osition 5 where i i cti,on- t i tor f .9, and here,
P Endidstestotln0 Dol IR SR SANANCLET 91 Ghily

the suction-holding © € 'sem co ctor wafer I's carceléd. reafter,
t he sem condsutbionei€ldbng floas ikeerh careidlesdt ol dileg dasckbeableangelied on

the chuck table 3, is carried tgo the above cl eani ng neans %4 by the second
conveyi ng 1628EVFEdC1ENeARAvE slepndngineany) 1452y Seree [‘Fﬂ%’ﬁiﬁlﬁﬁl nmeans

(not shown) gepsteliy. Ngnhiei SE¢RR0 LAMRY1RG &Ry iacﬁe&ﬁf‘ééat%&rn@a‘?fk to

position the suction-holding neans 20 above the sem conductor wafer 9
pl aced on t hénehushkowmblao1gs tidnt ity thel eetpodagorveyingmndeviceal v@r385a of
t he above air_su s. 38 .1.s turned

support  menbePStREsd G ATRIRIGNy Wik SHET AP RGP BH A0 R, POR eh P R e
situated atsthecopitieasr pestél N played h thee toMudottaplal 3, ianel ivheFi 9.
7, the sem conductor wafer 9 is suction-held by the suction-hol ding_nmeans 20
as descri bedeagelveEonggRAt ifecontrol valve 385a ‘of the above air supply
15 means 38 is turned off. As a result, since the support members
32 constituting the falling prevention means 30 are situated
at the retreat position shown by the two-dot chain line in Figqg.
7, the semiconductor wafer 9 is suction-held by the
suction-holding means 20 as described above. When the
20 semiconductor wafer 9 has been thus suction-held by the
suction-holding means 20, the lifting means 152 and the
reciprocating means (not shown) are operated to convey the
semiconductor wafer 9 suction-held by the suction-holding
means 20 to the above cleaning means 14. Since the center
25 portion of the semiconductor wafer 9 suction-held by the
suction-holding means 20 is partially adsorbed by the three
non-contact suction-holders 24 as described above, it is not
greatly curved with the result that a great bending moment is
not produced and the semiconductor wafer 9 is not broken even
30 when the grooves have been formed in the front surface of the
semiconductor wafer 9. When the semiconductor wafer 9
suction-held by the suction-holding means 20 is thus carried

to the cleaning means 14, the electromagnetic control valve

385a of the above air supply means 38 is turned on, whereby



20 sem conductor wafer 9 has been thus suction-held by the suction-hol ding
means 20, the lifting nmeans 152 and the reciprocating nmeans (notM&REW?PO%re
operated to convey the sem conductor wafler 9 suction-held by the
suction-holding neans 20 to the above cleaning neans 14. Since the center
25 portion of the sem conductor wafer 9 suction-held by the suction-holding
nmeans 20 is partially adsaqrbed by the three non-contact suction-holders 24

as descri bed-Bharetiqnqholiping g’?/feé:tqey SEFLFORMCERTt WBLtREsd OYt KAE a great

bendi ng monmefict Son 151 PR WRRA LG tike sereqerductor wafer 9 is not broken
even 30 when the grooves have been fornmed in the front surface of the

seni conduct or waf glorg.andinanttishpredut edpduchert imsf ef caittsugt & va-Heslovedy t he
suction-hol di ng.means 20 is thus carri to the cleanin ans 14.. the

ol ect r omagnely ShESTLT R TERRE 345 EEBh Theet ShtN e G T Rt S e S RE L6 <
turned om, wheraly clehRey RE8Hs P4. t MhesYehiedndatdbhwdfet e S@@ne@nduct or
wafer 9 by the suction-holding neans 20 is cancel ed. Contam nants produced

at the tinme bYf thetelernine meapsvbl ishsaihied toarhe @bevanal 1aning Meains
i conduct f ] ' Genduct
Sem conduct of, g@b@% %gS@%rfﬁ%t éoﬁ&?g gSEG’i‘Béﬂ%.”E%pgtgaﬁse, IES ﬁ‘%;ﬂlﬁl iﬁg or

waf er 9 cl eane eani ng nea 4°1s carried above
means 12 bymédves aldventi the monimey inkgamdevidce (§8e Fhql 1 5 ,cdns iltiifttiingg
means 132 and the noving nmeans 133 (see Fig. 2) constituting, the first

conveyi ng deve et 45 tar B R B AG0- Fodi} BT ORETEGSudti FRHEHE NG feans 20
above thg semCONMAON G W Gleahs O FAIRA PE NS il 0GRS tFRARS £-4: 9and the

el ectromagnetic control valve 385 of the above air supply neans 38 is
turned off.clgared dswlthe g1 keanine maansorlid ,mamde the3 2lesigoimagnietdc t he

falling prevention neans ar ituated at. the retreat 15, position shown by
t he two- dot %?1%?5&* i'r vlenégisgo(ff?h? h%o%eeﬁlfoﬁaﬁgﬁgrm%?grg’g % tsulf@telc{c])n- hel d
by the suctiepfholnd agresedds 2hes tﬂx@seuﬁpedta@@m@ry\vm ddistituting

suction-hol di ng neans 20 suction-holds the sem conductor wafer 9, the above
lifting thé falling prevention means 30 are situated at the retreat
15 position shown by the two-dot chain line in Fig. 7, the
semiconductor wafer 9 is suction-held by the suction-holding
means 20 as described above. When the suction-holding means
20 suction-holds the semiconductor wafer 9, the above lifting
means 132 and the moving means 133 are operated to carry the
20 semiconductor wafer 9 suction-held by the suction-holding
means 20 to the aligning means 12. Since the center portion
of the semiconductor wafer 9 suction-held by the suction-
holding means 20 constituting the first conveying device 13
is partly adsorbed by the three non-contact suction-holders
25 24 as described above, it is not greatly curved. Therefore;
a large bending moment 1is not produced and the semiconductor
wafer 9 is not broken even when the grooves have been formed
in the front surface of the semiconductor wafer 9. The
semiconductor wafer 9 carried to the aligning means 12 is
30 stored at the predetermined position of the cassette 7 by the
workpiece take-out means 11.
As described above, in the illustrated embodiment, the
support members 32 of the falling prevention means 30 are

situated at the retreat position shown by the two-dot chain



means 132 and the noving neans 133 are operated to carry the 20

sem conduct or wafer 9 suction-held by the suction-hol ding means! YORCH 2fe
al i gning means 12. Since the center portion of the sem conductor wafer 9
suction-held by the suction- hol ding neans 20 constituting the first
conveying device 13 is partly adsorbed by the three non-contact
suction-holders 25 24 as _descri bed above, it is not greatly curved.
Therefore, ldNearige FBendi7ngnfdkeREIPiNabLOR@F (RBE HHH WHK -seeBnEhet or
wafer 9 is SRS} g?ﬁiﬁ r s front
surface of tq%lenﬁsitram conggg&odr%é?%& %ﬁ}ég%se Cc}ﬁ%ﬁ’ﬂ%‘é‘?#&?@? ags{ég?ﬁ ed to
t he al i gni npfmthrsdRicandi-tsirowefieatd bhengriedet bynmihedupbvipni-bnldfinghe

cassette 7 by the , workpiece .take-out neans 11. As_descr|ped above, in the
iIlustrated “ﬁ%?dt?di%%rﬂfj,( e TG PR VREABEr 4853C6¢ 13 h8Lf {éFFi ﬁ‘@%?‘gvent i on

means 30sar Q:oxﬁiéyifﬂge@le%ﬁ.cbhfsf%H@@bo‘%@bh?@Brﬁﬁﬁé&ﬁb@ﬁ’s t3e areocdakeqhain 1
MARCH 2007 22 line1n Fig. 7 until termnation of cutting work. Wen the
conpr essor 381 sjéaater ahgcheg hodddngsppdl yion shwwnoby the ®nst-glod cbainhe
sem conduct ar. V\éaf.er 9 bején%% hcfl c(l:rbl etdhebsucti -hol din Jeans. 20 gh t he
first conve?/]ilr‘fb d&Féd-1 HE &SN EVEsn ?]r:l%]:%llé 1 &¢Ik hERe “BBove
support nmenhaictivh #nactavaest the stutuabe-Rb18Deg hEAiNgopDsilldsay shewn by
the one-dot chain line in Fig. 7 as described above. Therefore, even when
the sucti orf TUHANBITIET M eFudt LonLRsE dPigt e SVPERr Sembsirs BReand

sem congdyct f j.5 hel d by the support nenbers 32 and 10 does not
fall. ﬂ&q&%%dg{t %d%at is clained is: 1. A conveying device for a

pl ate-1i ke workpi ece, conprising a suction-holding neans for suction-hol ding
the plate-like workpiece and a noving neans for noving the suction-hol ding
5 nmeans between a first predeterm ned position and a second



predeterm ned position, wherein the suction-hol ding neans conprises a

pl ate-1i ke workpiece hol di ng nenber, non-contact suction-hol der $ MAkRCszsRd
on the under surface of the center area of the plate-like 10 workpiece
hol di ng nmenber, a restricting means whichsis nounted on the under surface
of the peripheral area of the plate-like workpiece hol ding nenber and
restricts the novenent in the horizontal direction of the plate-Ilike

wor kpi ece, ahthaad ipl urlainted ofsfalling prevention neans which are nounted in
the 15 peri pheral %&ga of .the glate-like morkpiﬁge ho#dlng menber _at.

predet er mi ned 'i nt eAVEY S RS & FRARF &Rt Tl Lt ¢ BEF FBACERd CPRIVERT S he
falling of the splcatir-Ha MK PGS attsor Hedk Dyn-Hded en-1aent@iGite- 11 ke
suction-hol ders; and the falling prevention neans is so constituted to be

20 al | owed t womdpd efcsr aad] ashaBRng | heahe e indVvidie ddg encdfiomhdolgliace- | i ke
wor kpi ece. hol di r. 2. ¢ evi | ce ate-l Lk pi ece
accor di nSS t%)nggl?%l Mm%lrm% ner?aeifnﬂgsa)gcﬂ?é%ﬂ%@gﬁﬁ?n%égété@g}ﬁt i[ﬁgﬁl raregﬁé\%%g%
conpri ses a suppetierEmeer pdd ichi @an weer@wed to a hol ding position for
supporting the under surface of the peripheral portion of_the plate-Iike
wor kpi ece adsor bed tH¢ tHETRAOREEHEAC NGRS GO HR%S andl8bealt&Er eat

posi Ti on wheq dh eeld el g afbiier halshi Nopost | enceubuardii-Lhe radial

direction of 30 the plate-1liKe workpiece holding nenber, and an air piston
mechani sm f odispesadaygthdendepponti avemierhe ceniertrlal afthpesiaticod idked t o

the retreat posi.ti.on. 3..The conveyi ng _device_.for a plate-like workpi ece
accordiﬁg?l %ﬁﬁéﬁlfﬁﬁﬁhoﬁ l?%fﬁﬁ@é%%’i?rﬁﬁ F&ﬁﬁlpﬁgﬂ%%?saﬁgf:nlﬁggwg»ﬁ m has

a spring for onutgenghddre ssiIRed offetibeipdrawied-d1he real df nghPesiattesn,i kand
when air is supplied, the support nenber is situated to the retreat
posi tion in YRGS oM A DML orae of et hel Ght i e REHESERheR dihe

suppl y is cubfifaordiie SURRQIL: SRt S 14 Uat ek L oyot B Bekdi agapasi tion
by the spring force of the spring.
plurality of falling prevention means which are mounted in the
15 peripheral area of the plate-like workpiece holding member at
predetermined intervals in the circumferential direction and
prevent the falling of the plate-like workpiece adsorbed by
the non-contact suction-holders; and
the falling prevention means 1is so cocnstituted to be

20 allowed to move for adjustment in the radial direction of the

plate-like workpiece holding member.

2. The conveyingdevice foraplate-likeworkpiece according
to claim 1, wherein each of the falling prevention means
25 comprises a support member which can be moved to a holding
position for supporting the under surface of the peripheral
portionof theplate-likeworkpiece adsorbedby the non-contact
suction-hoclders and to a retreat position where it retreats
from the holding position outward in the radial direction of
30 the plate-like workpiece holding member, and an air piston
mechanism for operating the support member to the holding

position and to the retreat position.

3. The conveyingdevice foraplate-likeworkpiece according



4. The conveying device fora plate-1like workpiece according to claim3,
wherein air to be supplied to the air piston nechanism 10 i s supgpWARGH B§o7an
air supply means having an air supply source for supplying air to the
non-contact suction-holders. 5. The conveying device for a plate-Ilike

wor kpi ece according to claim4, wherein the air supply nmeans conprises an
15 el ectromagnetic control valve nmounted to a pipe for connecting the air
tank of the t rcl@uplpl?y WoRlF €0 \iifteh 2 HeP 4B £ OPi B O eThdlFi S @ Spam@eﬁ%re

det ect | oneans, Lo (ELSELING RDRoLPYIe,Al LR E3SUG o OF-1fiect L ifen a0d 2

control rreans OI’ contr I’OITB. netic val ve In response

to a detectian ssgﬂa;bpﬂﬂedr ame beppbessw:@oeiehecsimaﬂ‘eartsq tardrétheegont r ol
means controls the el ectromagnetic control valve to disconnect the air
pi ston mech&NSrh¥Fbomnt Kefdianaean &Rhe FeréngeiPhecaPt bhe BREIRFr $Ston

Techani g whent be  Bsbae.als QRIesIv eAt dlioAl mndlk BECOTRILRed to

predet er mi ned val ue or
the holding position by the spring force of the spring.

4. The conveyingdevice foraplate-likeworkpieceaccording
toclaim3, whereinair tobe suppliedtotheairpistonmechanism
10 1is supplied by an air supply means having an air supply source

for supplying air to the non-contact suction-holders.

5. The conveyingdevice for aplate-likeworkpiece according
to claim 4, wherein the air supply means comprises an

15 electromagnetic control valve mounted to a pipe for connecting
theairtankoftheairsupplysourcewiththeairpistonmechanism,
a pressure detectionmeans fordetectingthe inside air pressure
of the air tank, and a control means for controlling the
electromagnetic control valve in response to a detection signal

20 from the pressure detection means, and the control means
controls the electromagnetic control valve to disconnect the
air piston mechanism from the air tank and release the air of
the air piston mechanism when the inside air pressure of the

alr tank becomes a predetermined value or less.





