1 CONVEYI NG DEVI CE FOR A PLATE- LI KE WORKPI ECE Field of the Invention The
present invention relates to a conveying device for 5 carrying a
plate-1ike workpi ece such as a sem conductor wafer or the like.
Description of the Prior Art In the produkti on process of a sem conductor
device, a 10 -circuit such as ICor LSI is forned in a | arge nunber of areas
arranged in a lattice formon the front surface of a substantially
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chips are packaged and MAder used in electric appliances such as
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device i s degir dilieg Jdkesmal | as possible. As technology for reducing the

t hi ckness of a 25 sem conductor chip, a so-called "dicing method" is wdely
enpl oyed in which after grooves having a predeterm ned depth
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Sxpoce. the GV FRCH SR HREST b ZRBHBE I Aalebl bl EF Gh AgesS

i ndi vi dual seigrayBdtion £liaatiddovierer onWiee fhendr eay€acareffarnmed in the

front surface 2 i . ) . )
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
semiconductor 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



of the sem conductor wafer, the sem conductor wafer having the grooves is
liable to break and crack during conveyance. To solve these problens, in
the cutting machine for form ng the groqves on the front surface of the
sem conductor wafer, a 5 Bernoulli theor type non-contact suction pad is
used as a suction-holding neans for a conveying device for carrying a
sem conduct or waf er having grooves. This type of conveying device is
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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 Inventiop
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



pl ate-1i ke workpi ece hol ding nenber, a restricting neans which is nounted
on the under surface of the peripheral area of the plate-Ilike workpiece
hol di ng menber and restricts the novenent, 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-I|ike workpiece

hol ding nmenber at predetermned intervals in the circunferential direction
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control valve t nnect 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 abové 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 contrelling the
electromagnetic controcl valve in response to a detection
signal from the pressure detection means. The control means

controls the electromagnetic control valve to disconnect the



4 air piston nmechanismfromthe air tank and release the air of the air

pi st on nechani sm when the inside air pressure of the air tank becones a
predeterm ned value or less. Preferably, the above falling prevention neans
is so 5 constituted to be allowed to node for adjustnent in the radial
direction of the above. plate-Iike workpi ece holding nenber. Brief
Description of the Drawings Fig. 1 is a perspective view of a cutting

machi ne as a_.10 dicin chi.ne provided with conveyi ngq devi ces for
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showi ng the relationship 25 between the falling prevention neans and an air
supply means that constitute the suction-holding means shown in Fig. 2;
Fig. 7 is a Bgs ak & eyl at e- 11 ke wor kpi ece is

means shown in Fig. 2, and 30 Fig. 8
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plate-like workplece, constituted according to the present
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 perspective viewof a falling prevention means
constituting the suction-holding means shown in Fig. 2;
Fig. 6 is 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.
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A conveying device for a plate-like workpiece according to a preferred
enbodi ment of the present invention will be described in detail with
reference to the acconpanying drawings. g5 Fig. | is a perspective view of
a cutting machine as a dicing machi ne equi pped with conveying devices for
a plate-like workpiece, constituted according to the present invention.
The cutting machine in the illustrated enbodi nrent has 10 a substantially

rectangul ar paral | rlepivesdmpdevigeXod 8 pheceiousd BBrkpikberscdsrditsg al | ed
a chuck table 3 for holding a workpiece 1n such a manner that it can nove
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chuck 3b which I's nount'ed on e adsorption and is
connect ed todaawdggsive pressure control neans that is not shown.
Therefore, when, for exanple, a disk-Ilike sem conductor wafer that is a
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adsorption chuck “3b b | ve pressure co

the sem congleterlukéeworkpiece; onemhet itwred hecamships iton theigkresint The
chuck table 3_is constituted in such a manner that it can be turned by a
rotation neaﬁQV?H§%°Ps not shown. 25 The cutting nachine in the illustrated

enbodi ment has  a ®RENGhEL UG tmabitna iGlithiend] MTREPSat dlCefibbAthéntNds 4
conprises a spindle housing 41 which is nmounted to a novable base (not

shown) tlP beanytestiiadjyuseatanghhar mpinaddidlepipedinoudyngr? .ar Zovehe t hat

cut ting di rebersindctr ofafle s TR BN B Ba S MEI R 4 0 The

spi ndl e houswbgkpieeadn sathtadbhynds ithamr by canmdwd i@ direetiBanshdwot
shown), and ,a cutting blade 43 attached to the rotary spindle 42. The
cutting machP¥edPnafhew; K| GRAt ai e @ cheRdi derRC RN - e chuck table 3

comprises an adsorption chuck support base 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 shownbyanarrow?Z that is acuttingdirection, 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



6 an inmage pick-up neans 5 for picking up an immage of the front surface of
the sem conductor wafer held on the top surface of the adsorption chuck
3b, detecting an area to be cut with the above cutting bl ade 43 and
confirming the state of the grooves. 5 The | mage pick-up neans 5 is
conposed of an optical neans such as a mcroscope or CCD canera. The

di ci ng machi ne has display means 6 for displaying an inage pi cked up by

t he i mage pi i i in.the
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as mnrkpleces A description is _subsequently given of the cassette 7 to be
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direction, in_the.insid cassette 7. The, cassette placing neans 8
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the cassettgednand rar! aish oy QMR fBT | t he
cassette tablg I811 ug gnd'{ own. fﬂﬁg%cgg tﬁﬁta Bbs‘{%?l% %?%)%é/(?e%ﬂ%
posi tioning meaher5811 for positioning the cassette table 81 on the top
surf ace when the ove ssette 25 7 is placed thereon, d alsowth a
cassette sensor gg ‘Futgﬁ%&q?{b"%&’héﬂ‘% Hg-q@gg@t%ﬁg FEEBFI&E'@B The

i1l ustrated @umprmgegas hé 8€s 886e VRV K1Y MardAkP 1t 18eaRTahbehior 4 aki ng
out a sem conductor wafer 9 as a workpiece that is stored in"the cassette

7 placed on £A&SEEESePiacing| AFD Fd W1AIRE CasHSSRS LSl dciskgripgns 8. This
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area by advasubsgguoent®yrgitempf hehe assddtt e/ Phace@ placed on the
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 1l carries the semiconductor wafer 9 stored in the
cassette 7 to an aligning means 12 provided in a tentatively
placing area by advancing or retreating the cassette 7 placed

on the cassette placing means 8.



on the cassette placing neans B. 7 The cutting nmachine in the illustrated

enbodi nent conprises a first conveying device 13 for carrying the

sem conductor wafer 9 conveyed to the al i7gni ng means 12, to the top of the
f

above chuck table 3, a cleaning neans 14 for 5 cleaning the sem conduct or
wafer 9 which has been cut on the chuck table 3, and a second conveying
device 15 f or carrying the sem conductor wafer 9 cut on the chuck table

3, to the cleani ngngeansif FenihasinCORYCY NCAEHEP dibalfigedunct i ons

as a conveying device for carrying the sem con eaned by
t he cl eani ngcopprdses, at dirbe aboveyahggdengce nkiinfod 2cargbdgriipsi on i s
subsequent|ly given aof the abave first copveying device 13 with reference
to Figs. 2 tég&lc?ﬂguﬁ P§twégﬁ5e i TRPTRYA oL Fheadldgningnmganswbiki B9 15
arm 13 1. Thicgeltsbapedener ki at ;0 h
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to the other end of .the working arm 131 via a nounting mnenber 135, i§
moved on t he™§8RFzdAtal pl ane between the above 30 aligning neans 12 and
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conveying device 13 with reference to Figs. 2 to 6.
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 be 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-like shape



of the above working arm 131 via the nounting nenber 135 has a plate-Ilike
wor kpi ece hol di ng nmenber 21 of a disk-1ike shape 8 as shown in Fig. 2.

Three non-contact suction-holders 24 is 8provi ded on the under surface of
the center area of the plate-Ilike workpiece hol ding nenber 21. Each of the

non- contact suction-holders 24 conprises a disk-like body 241, a 5 nozzle
242 for ejecting air along the under surface at the center of the body

241, and an akrsRoWR! ¥n FEIE29E Zﬁﬁré@%daﬁ:or{t%rdfegub%lbﬂehB‘iﬁlér%Afha{@

conmmuni cates with the noz%se 242, as shown 1n Fig. 3. A connection portion
244 whi ch coprawidadesnuthe whdeni wsfmmyo@aslmgmm pargeo s fhem t he
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menber 21, and the connection portions are |
hol es (n'ldl shopnyuptavedetl thetbedyl 24 -doket XSutinik pi e endrodebmgaaenber
21. The connec hons, 44 are further inserted and fitted also in
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to respectiveentegXpdEidi PEStHBS noRTFSALGRET St SH-RE1 déF ﬁuﬂﬁéﬁ dEANS
that wll be described |later. The nunber of the non-contact
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of the plateshbke; 9L kS Undlrdehyc80d SEANY body 241. 7The 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 is 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 forned
radially in the peripheral portion of the above plate-Ilike workpiece
hol di ng menber 21 at equal intervals in 9 a circunferential direction. To
the respective prolonged holes are fittéd periphery support menbers 22
whi ch are provided on the under surface of the peripheral area of the

pl ate-1i ke workpi ece hol di ng nenber 21 and function as a 5 restricting

f tri.cti the, mpyenent _of the l.ate-1ike r kpi ece in the
nori zontal | air SaEruRest B RY CFRecRinh ne rdithe mastasT N PIRAOTHEG he
periphery of hbhesphgkeflitked perkphese SusPort medsstsonslugh fen Wafer . Each

of the periphery supporting nenbers 22 conprises a rectangular
par al | el pi pe8X2U1AB8di AR Bheocknden sifare @fbéhes pestipheradpaneadof cthde

under surfa _tE L.Dg o as_sh In_Fig. 4. The noving
bl ock 221 hag’?‘agfﬁ E‘Eget”g%kgg%%‘geﬁ"%d%‘é‘?a@e@?%}\-ﬂgﬁi B SBHACHION 135 13 t ted 1o
t he aboves pr mkstgedthingem@aisapdr arasteichphg 2Re Ihovenddst tdistigoNst i t ut ed

peri phery supEorting menber 22 is mounted 15 to the plate-like workpiece
hol di ng menb@ra3e-bykewerkpiegn ingthedosigoatalodizechion hyheopiogoimed

hol e 221 f -1, i | di b
D2 and scr oaPnoactitin SRHC Sy ot aB AR B e P e R D dnge.
hol e 211 frowprkpieop suif @@ sémidunddetior waker 20 BuvikpE ate et thxeryenber

21. Before the bolf.23 is fastened, the periphery suEport menber 22 7s
moved al ong THBPBFGLBEREPEGT & 2 LPIRTY SE8s At FeRbangular ppawel ke ln ined

| ocati omo ConbeSAGN adk 122 0! ehnBEE Sifled M PRl EoVPRERL GRS, Such

as a semnm conduct of wafer and then, ened. ere e,
t he prol ongedunépee zifi thermexing bihekp2 2l asl skewn vor Kpgeoke. hehdingr ivegber

moverent of PAESEeH bRy SeiEEomENBERCEs 7 BiHe PR ISCTIPPoe?1 8t t he
plate-like werfigiteeetbahé Agove othedhaLe 2thea e i fbvedy heiRPRLI 1 ng 30
menbers 22 is so constituted to be noved in the radial direction
The thus constituted 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 sem conductor
wafer to be carried. The nunber of the above periphery supporting nenbers
22 is desirably at least 10 3 to supportl@he periphery of the plate-Iike
wor kpi ece stably. The suction-hol ding neans 20 shown in Fig. 2 has a
‘plurality of (3 in the illustrated enbodinent) falling prevention neans 30

hol di ng member S FURPORF St BREREREY & Fle 1 fhe 10 P nrare A arEy °°

direction. The fal thegsuPteuerho DAinGansarsd 20 esHowtad sufh 2 hals they can
nove in the radial direction along three cutouts 212 forned in the radial

direction i nPLREAHEEY pAEr &F BBrER®NLblusHeardtenbeddment hWwofadsi e hol di ng

110) i i ' i al,.di ion. The falli
e vent - on” nRERYBbELBASHAALS b i i BHPLAGER: Aiesl BRELBRBATNE LR 0O
The fallisg pfestenplanertake wokkpsifeawho Id fhg membaitd Fiag pPederembesd a

housi ng 31, a support 15 nenber 32 that is 1;3{|E‘;\1:/_ot ably supported, at its one
end, to the 1R6BEVA4S33in Hhe airaurferentiahedinerkinms e #FLAGSt he

support nenb | It h L, d. L1 ] a
retreat posi F%gﬁggﬁg?ﬁ Iﬁ%/ﬂlgg ?\%Dgg;é)t cq%e? ?%%%ﬁ‘qﬁg‘ey %%hml?ﬁ?ﬂn%r?%enber
34 projects sadeadydifeomdhalong phrée autdhitelf 21 Defdumed rig 8heasadholn in

Fig. 5 and g.bolt.insertjon hole 341 is fornmed jn this nounting nmenber
34. The housgﬁrﬁ‘:"?%?lﬂavi"ﬂgth?hﬁ%r%%e%hrﬁc?ﬁﬁl%rﬂfertlﬁ RAtgrHRd al ong

the cutoly 243rkp9esBdnbndtf ﬁéﬁééﬁ'iﬁ%wﬁgcﬁiﬁﬁ i 21 to

place the mounting nmenber 324 on the top sur e plate-l11ke 25
wor kpi ece hokdraymfengatial. dBye¢nserti ng an adjusting bolt 35 into the

L e bt 2o Epd LA B e e T 4B B o e
pl ate-like weelpireseehed diikg snemdperiglleandriss ranilnGg privbAt of Yheds
arranged on gges#t?vgnerin 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
membexr 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 holding menber 2 1, the housing 31 is
mounted to the plate-like workpiece holding nmenber 21. Before the bolt 35
i s fastened, the housing 31 is noved anQg t he prol onged hole 213 and

rr

positioned at a predeterm ned | ocation esponding to the above
peri phery supporting 11 nmenber 22 and then, bolt 35 is fastened. Therefore,
the prolonged hole 213 farnmed in the plate-like workpiece holding nenber

21, the bolt doth u f [ | | hg r ing the
housi ng 31, F‘%@?g?s,ﬁtﬁgafgﬁléﬁhgﬂgf%rggen i%%én%g%% 307 %%t%ﬁ% adi él
di rection of prb2éopjedchdli«ke 13vwbokpeddm bive ¢ g eveniiay wdtkpledetasidingn i s
subsequently given gi\ﬂt%(iaeabove support nmenber The support  nmenber

3

32. : ) } 32
has a suppor BFRgeE| Balt b 13skithenputa Al fuBctppRrag AU iDL abl y
supported toplQnansdit AEH t rid.00: 311, Pr aw . 0N vie. housi ng 31
by a suppor{n sﬁaft 37. AﬂﬁgoFgﬁgfé%Q%]éI? %g'zoeg#%?gﬁg’edﬁ?% gﬁqvlglr I cal
directi orb i spreventiion ndmns dleinediatradpaitdirect ion lvf shppmkdterehbles 32
and a round insgrti on Qo#$.323 I S forﬂﬁd at the upper end of the prol onged
hol e 322. 15"PhEPABEG AL I1RT SPGRPRECHANi sm 33 will be described with

reference to Fig. £4d it ',S_ggr@lbrg%%ﬁ ' : N r 31
formed in the abo‘ge eﬁcgﬁsl?jr%ogﬂl, a pi sto%ﬂgg?méﬁgifgt%ia gglgys‘j%‘?fg’al I ed

in the cylintiembigl 3233 Thenmppqits memberd 323Bag0aconppattiing atlaw s3zhe
end, to the piston 332, and the.other end of the . pist rod 333 is engaged
Wih the proRbngis JNeF 233, #83 HF PREER el PITSRGRL Y RRs Teed Shat
is, at tie ahhgFtaheit Poe-tlion 901 '¥bwidibd LRt Be Ao RE %Iu@%gasilh Bt

engagenent portion 333a and a second engagenent portion 333b 25"with "a
| ar ger i nt er ?aFUPREFELBRABEN3T haR (B0 1oMigekn ded eo B 22h prodiongeds dppar t
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prol onged hothe3ipmirt member 32 and a round insertion hole 323 is formed
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 is 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 in Fig. 6 is provided in the other chamber 331b formed



t he support nenber 32 with a play therebetween. 30 Air is appropriately

supplied into one chanber 331la forned on the left side in Fig. 6 of the

pi'ston 332 by an air supply neans 38 thﬁ] wi |l be described later, and a
e

conpression coil spring 334 for urging piston 332 to nove it in a left
directionin Fig. 6 is provided in the other chanber 331b fornmed 12 on the
right side in Fig. 6 of the piston 332. The piston 332 of the thus

constituted ghleiph StiYhtB8REN P32 bSofQ 19t iti - i ig. 6
by the spring force J'gJ;hthe coil'l? sl ri ng0 Bgﬁéjﬁ/rt]ienogﬁg?s r'llg{ééggp Pe%?o t he
chanber 33lapfsbhehthus heors @btuvieed woipo pi sroemb elecBAnisms B8 uas enowed ato

hol di n osition shown . by a sgolid line in Fig. 6. \We ir is.supplied
into t ﬁeloonea R‘fﬁﬁb‘é}n §h%e§’i 1 ¥19%e Gpt?légBﬁ S??Eﬂ‘ﬁ ?ﬁWEg Q%gfé‘_a CPdrtSkF+2Et i on
in Fig. 6 in3defhencaiofist herstipptid®neett thanset 351/ BY égﬁtt@heturn

t he above support menber 32 counterclockwi se on the 10 support aft 37 as
the cent ér aAbowgwuppontomgmber 3gals Fadivated at ladwnl ding posdtdon sieim | i ne

in Fig. 6. turn restri.ctin menber lc for restricting.the rni ng of

t he support n%e"?oj‘e]é 1;31“&_%%' g%gbnb_e't hg’%‘gapﬁbftl% ﬁé’fﬁp%fcgén?:ﬁe%ﬁﬁrﬂ% from
a state shogRafiped 3PId dthenPidtbrB92 foves dhsPeseftaditdeciwen e, 15
portion on the support nenber 32 side of the above "housing 31. The above

air supply mbahB @e8fharcerchithe fplingderce ofs0hehapilsspoimosdi ofo a
conpressor 3 n n_ajir _tank for storing conpressed. air ejected from
t he corrpressg‘gn:gB%18 ‘?‘ﬁé{’%i ?Q?%‘ggga‘é%&%%% ?%ec%t%%%%w%aorbft %e above
air pistion 28uppolansianit337 alet howterieadah@ mevehi ©ilhes r@tr@aﬁhﬂﬁsﬁ@i’@nand

a flexible p%Be 383b, and an el ectromagnetic control valve 384 s provided

between the PPPUN3BEA PR rhalnpléngi s BEBH 6. THi SUERCERF ORI Cc
control valvgedBdrl 53 50 faNsLLEHI M1 hgalne %’ﬂgpéhg &F vk BupbBEE RmlEE 11

di sconnects the pipe 3 83a from exi I pe open
fl exi bl e pi pé238B3irkwisdeon tie sappoctnsieatts 37has fiheecdfBartfiirdme $taxé bl e
pi pe 383b Whgﬂow}lt b}irsa tsuorlnie(fi l(J].}Il'e IHEFE‘Q?VE :i'.asI rdfs%%l(se%l8%ta1r‘lget fgwggoé/ﬁd
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-holders 24 are connected to each other by the pipe
383a and 't he above fl exible pipes 136, and an 30 el ectromagnetic control
vdl ve 385 is provided between the pipe f§83 a and the flexible pipes 13 6.

This el ectromagnetic control valve 385 so constituted that when it is
in a state of OFF, it connects the pipe 383a to the flexible pipes 136 and
di sconnects the pipe 383a fromthe flexible pipes 136 when it 13 is turned
ON. The air p ap§.38 in the illustrated enbodi nent has a pressure
detection nezﬁsEggggﬁopﬁaetectlng the inside air pressure of the air tank
382 and a control WhenaiB85upply Sneand 3@ linnghehdl dhsteatbdcémisvdiment c
control valve 384 based on_.a detgection S|gggléfron1the pressure det ection
n

means 386. § BoRFFEPUREACTaRYLIPR NEANSR 9T deteeting Bheoinsife
signal for ggpt gebggagetaf aRerAl %Bnﬂfﬁﬂear?c?%v%dig:oqeglbt%ﬁg g@' £bpsed

on this control Signal, it outputs a control signal above
el ect r omEgnecoatrodiliog i a@o&&élelettﬂercatae;nemmgnat rolcemlve (3 8vabaeed85

and an electronag etic .control ve 385a which wi ]l be described_|ater.
The above  pPReaSLEFigR Gidhal "3k0R Ehe RSk Lo megRsy 3P0

388. This mavmél cdy‘rh?ftﬂ@ﬁléﬁﬁs%?t €8 s\Pudei AR £ RRANSA Rt rha QP@ﬁé‘% at

the time of starting cutting work to let @ir pass through the pip
The sucti on- Aekdicegtredndngothe Dperatiustwéiem5 @mﬁx@&h@@tdéwlwansanduted
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sem condugt orheabbbve asetheopbghetlitkeonPrkpi e£€Bveti®y, etipst romagnetic
control valve_384 is turned on and further, the electronagnetlc cont rol

val ve 385 is®l@FhEamMagnetieRONRECLeVaLYe obdynad car pl et raraane 3 |s
d 3
turned or. !BenRrBe ¢RFPeZSpSLMRANLRLES Bided PR G P B SRA0 ES |

descri bed above and hence, alr 1's supp
one pipe 383a is provided with a manual changeover switch valve

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 331a of the above air pistonmechanism 33. As aresult,
the piston 332 moves intheright 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

above outside the rubber sheet 222 of the periphery support



chanmber 331a of the above air piston nmechanism33 . As a result, the

pi ston 332 noves in the right direction in Fig. 6 in defiance of the
spring force of the coil spring 334 as descri bed above 30 to nove the above
support menber 32 to the retreat positioht shown by the two-dot chain |ine.
That is, the support nmenber 32 is positioned to the retreat position shown
by the two- dot chain line in Fig. 7, and the support claw 321 is

it d si de t.he bber sheet 2 of. the periphery support 14
Prgfr‘i)elrogg. O%gﬁ%gro er CRaiE Og\ﬁﬁﬁ%@ﬁl 'e‘ﬁ:-%‘f %6?{5&% 'IP?"@GHFF& _C%$ 385
i s turned of faltvee38spes Qﬁﬁﬁzéipﬂi‘f‘fr)iﬁﬁé%ig%t:fBjah%omfn]bﬁibQ’t@sphEEﬁ 43 as

descri bed above and hence, air is supplied to each of the above three
non- cont act $dexibAesphbrgel§62asfdency oed| aboemkaBBhentea akisuls, air is

ejected fro .nQzele 2 _of the_non-contact suctiagn-holders. 24 to
produce a neggbg{i/é‘ggr égsé?éﬁ! Hgtﬁ ec%ﬁ?‘é? gfg???o’h%%‘f‘”% : IR act
sucti on- | dapddedsazs sremthe FiHtank ABphougha +&suBEaGENddCs Pecteder 9

is adsorbed by this negative _pressure 10 as shown in Fig. 7, when the
sem conduct o EIRBY Ble og7dasadhéof the RoR-eontaet suigddiomrhiedidesrss244toaj r

functions as i ve ce  t t.co C e e non: cont act
sucti on- hol Bgrsgulf% énaeéﬁ{égggn}?ggégﬁg ojfﬁmglﬁgré%&@%%%o%eﬁ%e%ﬁ I@}e t he
seni conduct ononatentastsswdt don-tied IHets Pautscondwstin Figlhen tABthough

sem conductor wafer, 9 is thus adsorbed hy the three non-contact

suct i on- hol d&h€ sEmiqapdyshqrFafer Jetfyadsprird byskhie srgative PEERFUDE cones
into co ct jwi er-s [ ' ' I '

peri phepﬁl@sug\éﬂoﬂﬁoﬁg%ﬂeﬁ'g'ﬁ' BI spoggg%ﬁ'?ﬁiﬁ%% eépgﬁ?f gcg #ﬁ%ﬁéeéfhé’é

peri pheral atée rgin{dvntRXE phat boh+lkel derk gite e hbhnc njone risereil $ Dve
restrict the _novenent in the horjzontal direction of the sem conductor
wafer 9. S nES EROCBCRTEePE, FPBFASE PREVERM tRmARIGoNiaGr Suption-

suction- hel dhbydefte s#Cih@Nch®|lniGoiRRRT 30 waTedes Gl iR oy Sent1part!y
adsorbed by the three non-contact suction 25 holders 24, it is not eatly
curved or nothpr spRBAcepdpctifsnwater is suction-held without contact.

15 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 air 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 turns off the




the grooves are forned as will be described |later. A case where the
conpressor 381 constituting the air supply source 380 goes wong while the
sem conductor wafer 9 is suction-held and carried by the suction-hol di ng
means 20 30 as described above will be Hescribed hereinbelow. As air is
not supplied into the air tank 382 when the conpressor 381 goes wong, the
I nside air pressure of the air tank 382 drops. Wen the air pressure

15" ol oot r ommpnere copgneste diydor §55 ket Roa oo &t Rahedt dai ¥ ¥t (o

pressure det Q@meﬂheEpﬂss§8ﬁe déescten me£es rIemgNehien €aetrol valve 384
is turned of f, the pipe 384a and the flexible pipe 383b are di sconnected
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furth I b d e air
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el ectromagnetic gfntrog valve 384. As a result, 10 the piston 332 of T he
air piston nt8Ra B |El%§8(311%)ﬁ§d°%eﬂh§°h'éh€|W@‘“‘?ﬁﬁhﬂ%ﬂ WRRFPHY t he

solid line i | t f e n
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t wo- dot chaigl'n n.Fi . Meanwhi | e, air is kept supplied to the
non- cont act §ab 8%?@12%%%??1? FONtQlguaive %ﬁ‘gss&seao?e%%ar r

tank 382 decenBsp ﬁgaeﬁp@ﬁl&f erféS%lirre %Bn\ﬂﬁeeﬁaf%gﬁ&@ ;Hb‘;.-{a g the

sucti on functlon of the non-cont act 2 sucti on ers I nt al ned for
a short peri &8 thetheddinDpdsig iom shownebsutpimrao]rmrﬂem 3n2Fm@.t$ré:3above
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function of the swppeoninGtibeatiGRI 08- ﬂk@dré@rtcb Zhel Bolding position shown
by the one-dot chain line from 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 ie

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. Therefore, even
when the conpressor goes wong while the sem conductor wafer 9 is
suction-held and carried by the suctlon hol di ng nmeans 20, the

seni conductor wafer 9 does not 30 fall.l® case where power supply is cut
off while the sem conductor wafer 9 is suction-held and carried by the

sucti on- hol di ng ”Eaﬁﬁeﬁop@ﬁeﬁ'%@ ¢pydl@b&y@ ¥t e desmprdshr hajei nbel ow.
16 When power supply is cut of he conpressor 381 constituting the air
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in the air tSARCYZYeRELYneEhat Absphele coipesifite imowwened rto sti®t supplied

into the air by h

function of ?E@BE l?lé‘(zignt Jg%éﬁﬁq%*ﬁEhﬁgﬂg§&§i§ﬁém%§%' %?%é%&§;6£§#ﬁd
support Ikenbé&ostBe h@Idirh;a paisivte drhshewhaby i e preveidd ehaihabindOf eom
situated 20 a t he hol di n ositign shown by the one-dot, chain lLine in Fig.
7 Guri ng ¢ hi SNeVREREERE MORTLLHN SR Y R (HTAAE COidod Lne in'Fig!
sucti on- hol der g524eksrhiBel: abfgesem 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 semicoﬁductor‘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 sem conductor 9 is
suction-held and carried by the suction-holding neans 20, the

seni conductor wafer 9 does not fall. A déscription is subsequently given
of the second 30 conveying device 15 with reference to Fig. 8. The second
conveying device 15 in the illustrated enbodi nent has a working arm 151.

Thi s wor ki ng .151 i L[ts,one end, connected to reci procatin

nmeans (not sﬁg\jvﬁ])mgv\megﬂshgé té@ﬁ ﬁ@eﬁoﬁgﬁ?/gﬂc?i%%aﬁ?o %’Fe?'gcﬁ eo,Fat%%ction
17 hol di ng nperki’g 4hat155 fARNReILeHel @eddbeiddaratand iaf mbhed Mefkes arm
151 and wll be described |later is noved between the above cl eani ng neans

14 and the abbfcakoveicleaniagmeanshld amdr thembavechngk talkele 3 on the

sucti on- hol dj . unt to the 5. other end of .the workin rm 151
i s substanti ngfl‘g?gg%tll?@aq@e t oE'ﬂﬁes%cutcjtcl’lb_r*1 Wqﬂeﬂﬁﬁr@h %‘“&5‘159? ﬁ‘g’ %P‘? st
conveyi ngs devither &RdSHEVthé Nedrdibisng Zrid 151 mscgaﬁéicAHtiQmHTMé@wé@l the

sane reference synbols are given to the sanme nenbers and their .
descri ptionst&r ‘éh%rﬁqqtédm—miﬁum Fgane e pf18he finstheanyryiogt deviop

surface of a,gl -1ike kpj ece ' ; 21 \C |.tuti he

sucti on- hol dillr%ggﬁrr(gwa%sﬁzgwé' ?o%%e—ép'g{dgkgggﬁﬁ?ﬁ? ng Tn%egﬂ%% 3&%&)@5% to

t he ot her endedbreheewsyhibolsaspe §dten THod Stheé fsang memerd Shd Sstisimposed

of , for exanglsg,argn .air piston or the like. The suction-hol ding neans 20
e

of the 15 s EBRYEPF TR d- oy cAnBRTR ARG naRkRL dAPhattashed o1
operated; py the Eth SHPPLYe BANS gﬁ.%g%j—%‘(’%@(ﬁ Eiglx::#giege Eglgﬁﬁ? fhb&E S3 PN

mechani sm 33 constftuting the su ans he“secon
conveyi ng decpoetibntihg thexsiteignaesl®BRh means @ondectenneotedetabwve

| ect i control valve 384, 20 wh in the non-contact
Cucti on- hol aeAEt3H0 AFARY 154 ALEP0RrR S Ta8 GRSk SRACEE e HOERANGATE pi pe

383a throughishe heetriFEIRENeAnEON5D0Ls \@MRBHsRP?E, 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. In the

air piston mechanism 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 invention is
constituted as described above, and its function will be described with
reference to Fig. 1. To cut the sem conductor wafer 9, the cassette body 7
storing the sem conductor wafer 9 is plak%d on the cassette table 81 of
the cassette placing neans 8 in such a manner that 30 the take-out/take-in

o on o oyt Mishethel el AL il RRLAn HBrx BE) ERYLEQEPLEL (it | N

preparation of cutting work. the cuftin € Oper ator opens
t he above nmeilettrohaggebiercavitalhvadkvee’ 388« bukrakdaon tpasdtubteughet he

pi pe 383a. 18 Wien the star f thg cutting work is instructed, the
el ect ronagneFPEPESFﬂﬁ%Faﬁ 9 talling REEVSRLIENTeIRS & O P theybhest

menbers of t s | tal ' ' Vi ce
T ond the soSRvEYEhOMErEMET RS ctadd boh ey th ey LA/ LRCLHEY

the two- dbot ch&reati pesihifngshdyn s thes dmicbedtabbaén Thne shaFegi s7,
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control val ygs88ac@idnt Hf @l @TRGNREYR f@r&aﬁﬂie]}’éfﬂ.Vewﬁéﬁatﬁéeséﬁ@ee‘j 10

on to cut off air supply to the non-contact suction-holders 24 of
first conveypfigthieentsing wonk Lhdnsdomat edonviey iedgctadomagaeric domtrol

P o hod AR A FEECL S e S OP S TER afrkOrs S
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the aligning _nmeans 12 is aligned to the central location and then,
carried. to 2ReChlEhe {3 rsly capVeyinghdericerkt iand theckecendcepryeYing ng

e ehove COUBSERLS - e Al ftle SUNRKIAO ABHACS L5 By e (1
first conveysepidenduetéB wafeppersticared atpaspredetebninedt posibddbnli G
means 20 abo‘éﬁe cassette body 7 to the aligning means 12 by its advance
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 1lifting 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 3 8 5 is turned of f . As a result, since
t he support nenbers 32 constituting the Lglling 25 prevention neans 30 are

situated at the retreat position shown the two-dot chain line in Fig.

7, the sem conductor wafer 9 is suction-held by the suction-holding neans
20 as descri bed above. VWen the suction-hol di ng neans 20 suction-holds the
sem conduct o, h b [ n ang t noving nmeans
133 are operat E?gug%P§ tp eeggﬁ#c%%ggg¥fﬁe 2 éﬁgeQPSUc Rel d by the
sucti on- holdnegluaadacﬁartwatbe pl shioly hasrbpeee @érfh@dadﬁompth@n chuck 3b

constituting the above chuck The suction-hol di n y the
suct i on- hol d2f§oFREAS UG, ébr%‘bt?‘@t?mbc}f ﬁébﬁ-ﬁr%PYcBh‘%e‘-)Hrﬁ@'- fepve¥ing, of

the semcondughiee ¥af gt deblishelaanbpenisaincg1an! o it Adsa i on

chuck 3b of the chuck table 3 y the rst conveyi ng evicée 13 a
descri bed abelectzomagonetéd. co‘r‘t’moJJ salveé 85 &f emarahmgmalrcsuppﬁyméanal ve

385 of the ahqQve air s |y n 38 is turned on. The el ectromagnetic
control val VB% %Hfmleﬁeg ey %Eﬁ??tﬁ@’éﬁgngﬁlﬁ:§q{3rﬁ°]oﬁaéf’et:f#% the, and
the support saRnbgE ?1 Padds 1 Eéak o5 afth‘é‘hadé gééﬁ?é RO Shgnsé %bgn

the two-dot chainTine in Fig e sem con or wafer pl ac
t he adsorpti mmbmrek318tar@fmamt@mm atabhe rFtireaduposdabibel shovwm byhthe
adsor pti on chuck a sucti s .not_ shqwn. he chuck table
3 thus sucti ON° HSP%%J[I}]}B&?!%EHU?O Jﬂaﬁfsﬁnlcé’qcﬁ"c%ﬁ?e‘ﬂag?ﬁﬁtp RFBW t he
i mage pi k- uannﬂwad@orwee_antmcmbucdff tabl @ik $aPA 3 11@NSE-£ LGRLhEEeH oW
the i mage pick-up nmeans 15 5, cutti n%kl nes fornmed on the sem conduct or

wafer 9 are t@ctkepdgoppting ghugdedb a@plmmganaﬁdlatthbsmtnﬂhewumt 4
| s moved in e ﬁﬁ&?%bﬁ@e%‘?ﬂ’ﬂs%éﬂ%n‘a \ﬁlgttl%erealf‘%%dd g%ﬁ

direction to carry out precision |gnnen
table 3 suct |90nshmbdedgri@hft2@e]s®mﬁmuﬁmtgﬂ phrfkefapd meangoged aheﬁ the
predetern1ned f%

i a%)leeeg is positioned right below the image pick-up means

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 direction while
the cutting blade 43 is turned in a predﬁhernined direction to form grooves
having a depth equal 25 to the final thfckness 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

spindl e uni t theu8dragthiadifiehedchie i e HidRe kN § r Y
that is the indexi ngrdi rection and theﬁ%i rection 30 s omhél;ér%)ﬁgegrég% Z

that is the d&ormedgadongcthenstzedss postheoficdntasdrfacetobncheéy driven.
Therefore, t . i.conduct or. wafer 9. hel d..on,the chu table. 3. is_cut to a
pr edet er ni neg%gﬂ‘?:g’ﬁqb‘%&g& Hag%né; ?%ed?tcf'lé]aesd\fa et'hgﬁfufsgpﬁﬁ tBE%{_ﬁe 32 by
novi ng the clmqlﬁihgbltﬁeBs,eﬂibbﬁdﬁ@eQrdmiﬁéfIgﬂrisalx@%r%%dt ke H”?ééiﬁigﬁ of

the cutting blade 43. when the grooves are forned along the streets in the
front sur?acehere Hefizskisssitdon-delate semaconductpbathfeyod e anditeeduck

table 3 hol {i . ] t f 9. is.returned to,a position,5
where it fir gth%gﬁ%%'ﬁo(?ﬁﬁniéﬁgﬁlgﬂé Ogre}:n oﬁ%‘ﬁ'ﬁo&d‘ﬁgﬁo& W@?:leﬁngd lﬁe?gr,‘cefo'ﬁg'
suction-hol di ng of Theeeagreeonghet semivbatiudtds wansel ef. fodheeshter, the
sem conduct or waf.er for which suction-hol ding has been cancel ed on the

9,
chuck tabl e SucitdonchplAdpd: BaghkegBoganceledi py weanshuek Bhakhe 3ecbad

conveying 1 ' T ' | LI 140 ' means
(not shown) %g%gi:etﬁﬁ%%ﬁ:éx et ﬁgagéc%olnédg}?cgﬁlé%%ﬁg légz\%yggﬂﬁ%e%?%d %‘gé‘?%gggt o]
posi ti onl® he desrdicieohs holThatgispartse 2Qfabhnyel 3handse mecdpdwchesi nyphesand

pl aced on the chucF table 3 agd t he electronpgnetic control val ve 385a of
the above ai {ROSpSRPWRES GRARELSRLING he SPaond CoRVey ingsdevicei heeatte
support nmenbejperalédcesShbsitiss tRe it idil HYIRMEY h@AnEe2pSaBOval €he
situated at the retreat position shown by the two-"dot chain line in %I g.

7, the senicésmdcosdugspsr wafps Quplacedhendithy checkutabbe-hol andgtheans

20 as descri %Ei%c%%iﬁsgn\é“ﬁ% I:Bﬁtrol 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 Fig.
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-holding
means 20, the. lifting neans 152 and the reciprocating nmeans (not shown)
ar'e operated to convey the sem conductogyzwafer 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 neans 20 is partially adsorbed by the three non-contact
suct i on- hol déhe Sncaiodeholdhag abotke semlson@mct@reﬁafgrcmrwpdtméth t he

result that a reat H Ea nonent b not d ced and the sem conduct or
wafer 9 is ngH 5F8Re © 3BERAREN2P his oF ave been fornmed in the
front surface of tbsntﬁﬁmhﬁﬁﬁglﬁ‘fo@udw @E t%e Wlﬁ@ &f'@ué@ﬂhi%&@f&ﬂﬁvé‘@f er
suction-held by the suction-hol'ding neans 20 I1s thus carri e

cl eani ng neahy the Cﬂ-ﬁéné\ngcn&mgﬁeﬁnam tbﬂtsenilqmidn@towﬁafef 9td.wrabede air
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nmeans 14 fromthe sem conductor wafer 9 carried 5 to the cl'eaning neans

14. The seni é8riMERBRRAMSFLDSEreANEY 1By dawias bani ﬁgmaﬁeaas the 1% ‘cangi ed
to the above n t V. f| t

That is, t hem?:aPtgl %gﬂ ﬁ@eﬁ%vﬁ.ﬁg @ﬁ%@n&/lﬁng gr‘ralsaeans g)‘( seeggw:u 12519
constitutingthehélrststonveyéggngedﬁweCEB13r@r@pémﬁtédExbtpbsuxﬁdn(théhe 10
suctionép Idin neanﬁafgﬁabove t he_sem conductor wafer 9 «cleaned by the

cl eanin aﬁé1 faong BIePBRRF oAl gRReYe thentemiconduetaBvater it above
air supply npaesnad b?aEHénégeaﬂiﬁg ﬁéaasrféulénd%ﬁ@eeiMWét ie@”bers

32 constituting the ling prevention neans 30 are situat

retreat 15 pEoRtroh abve %@5ﬁﬂ%tbﬂoabgvecmmwrsuppiy|mmamwg387isttmrned
sem conduct o f | ti by the ct| n- hol.di n means. 20 as
descri bed abé&ga %%%n f%gﬁgﬁétgon % ?bﬁrﬁ?ﬁﬁgﬂw e§&c§?dﬁ%W%FH%“¥+E§
sen conduct otheafal 1 9ngt preewdwtvibon iMddmy 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 is 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-holding neans 20 to the
al i gning means 12. Since the center portion of the sem conductor wafer 9
suction-held by the suction- hol ding rrea%f 20 constituting the first

y

conveying device 13 is partly adsorbed t he three non-contact
suction-hol ders 25 24 as descri bed above, it is not greatly curved.
Therefore, aiher gjp Biegdi hgumuile terminatioy efucadtdnd wbeksermmivemdilos or
wafer 9 is not broken even when the grooves have _been formed . in the front

surface of tHE™BERFEBH gPeRIIND O PRIvel FUPBAYUES SHtRFErimackidted to
the aligni ngopBas : ] t } {¥%F 1 he
cassette 7 b? t he S%?E%nggt?g%%l}?@n%éalﬁlsgofll%ﬂagf ggg% e %b%/‘]éﬂrlli t he
illustrated mebodi 28nef the fingborenveniey dddliad Iheoxf dile mpqumelent i on
means 30 are ituated. at. th etreat, position shown by t t wo-dot chain
o e i FPgRveY IR ARk BE e BER 4RRP S MER RSS2 et S AR S o
381 goes wrotig &ftwweatstnel Molding pofithionNsBowh 3l thef chBeasendgpnguct or
waf er 9 bein%.held by the suction-holding neans 20 of the first conveying
devi ce 13 orline zedoitt 5 ésndesrrgbad\akevas, Therefosee sUppovhensiiers 32
are caused k : i It .S5ho one-dot,_.,chain
line in Fig. Egcggﬁggéﬁﬁleéﬁggg%g #‘%&ﬁg’fsﬂo-rhgﬁrae\?%n \/\A@lg% ’T;(ﬂg's gﬁggi’otnhg
function of sbmisontuctehokalfey MeiEnheldd by ket suppeortsmembensus? aindvaf er
9 is held, by .the suEpgri menbers 32 and 10 does not fall. 23 Wat is

cl ai med %%: " 9°R BBhvESthy device for a plate-like workpiece, conprising a
suction-hol di ng neans for suction-holding the plate-Ilike workpiece and a
novi ng neans for noving the 5 suction-hol ding neans between a first
predeterm ned position and a second predeterm ned position, wherein



t he suction-hol ding neans conprises a plate-like workpiece holding nenber,
non- cont act suction-hol ders disposed on the under surface of the center
area of the 10 plate-Iike workpi ece hol dpgg nmenber, a restricting neans
which 1is mounted on the under surface of the peripheral area of the

pl ate-1i ke workpi ece hol ding nenber and restricts the novenent in the

hori zontal direction of the plate-like workpiece, and a plurality of
falling prevé@itoismedadmedi dezare nounted in 15 the peripheral area of the

pl ate-1i ke rkpi ece holdin nber t ‘predeternjped intervals in the
circunferen?ﬁa di eEPPXﬁYlgﬂgEﬁYéGEn?O h@ Pﬁ???‘ B¢ YeekRieRRe | i ke
wor kpi ece ade@mpedsiby bheubeRofCAb2QingURLLRE- BOL dSLSE i SR-Kold- eyi ng

device for a plate-IiKe workpiece accoiding to claim1, wherein gach of
the falling plekentdiile werkpdesenpnidsasmavingpoeansefibernehing the be noved

hol di It f ' h d f f, L ph I
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sucti on-hol demsl andetond peedeabrnonkli posVBLsR, i thef@ifieats fromthe
hol di ng position outward in the radial direction of the plate-|ike

wor kpi ece hol di ng FBRLEPCtARA-BALAANE BeaR® CHBRRLFRS M fRtatpelHi® ng t he
support nmenbgy ke nhekdiLRO kil ORsAN e 1t [fion. 30 3.
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menber t rd.the haldin ositjon,.and when air is supplied, the support
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situated to the holding position bX the spring force of the spring.
plate-like workpiece hold

ing member and restricts the movement
in the horizontal direction of the plate-like workpiece, and
a plurality of falling prevention means which are mounted in
15 the 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.

20 2. The conveying device for a plate-like workpiece
according to claim 1, wherein each of the falling prevention
means comprises a support member which can be moved to a holding
position for supporting the under surface of the peripheral
portion of the plate-like workpiece adsorbed by the non-

25 contact suction-holders and to a retreat position where it
retreats from the holding position 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.

30
3. The conveying device for a plate-like workpiece
according to claim 2, wherein the air piston mechanism has a
spring for urging the support member toward the holding

position, and when air is supplied, the support member is



4. The conveying device for a plate-like workpiece according to claimd4,
wherein air to be supplied to the air piston nechanismis supplied by an
air supply neans having an air supply sgﬁrce for supplying air to the

non-contact 10 suction-holders. 5. The cé6fiveying device for a plate-Ilike
wor kpi ece according to claim4, wherein the air supply neans conprises an
el ectromagnetic control valve nounted to a pipe for 15 connecting the air

tank of the aiir | \ S (@ ' t LE . pkst nj ressure
det ecti on ne%ﬁguéggﬂdﬁfegp%nge?hggtiHg?ggigPrigrggggggg féfﬁ%hgigpfﬁﬁi, and
a control nedexcecct thendpoing ngndhehel adkrarmadnet oot pltheabiigpbit
response to a detection signal fromthe pressure detection neans, and the
20 control Eont IR EP G BRAGHBYI RO PYVES SDXENIIF]EBANect
the air pisteg qgghg?&g fromthe air tank and release the air of the air
pi ston mechani sm whein thé inside air pressure of the air tank becones a
predeterndned value or less. 25 5. The conveying device for a plate-like

wor kpi ece a cordi@g to claim1, mhereiE t he fflling_preventipn nmeans i s
so constitut@d to BE€aFPBYEYIRE ABVECEof Ohdf R FERT L ik (YRIKRIRE S

direction of dcedrdlidgethbl &&alRr kPl @iterd U0 tEHL upplied to the air
piston mechanism is supplied by an air supply means having an
air supply source for supplying air to the non-contact

10 suction-holders.

5. The conveying device for a plate-like workpiece
according to c¢laim 4, wherein the air supply means comprises
an electromagnetic control valve mounted to a pipe for

15 connecting the air tank of the air supply source with the air
piston mechanism, a pressure 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, and the

20 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 air tank becomes a predetermined value or
less.

25
5. The conveying device for a plate-like workpiece
according to c¢laim 1, wherein the falling prevention means is
so constituted tc be allowed to move for adjustment in the

radial direction of the plate-like workpiece holding member.



