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PROCESSING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a processi ng 

apparatus. 

Description of the Related Art 

        As disclosed in Japanese Patent Laid-open N o. 2007-

294588, a processing apparatus for processing a waf er 

held on a holding surface operates to eject a mixed  fluid 

including a mixture of water and air from the holdi ng 

surface for separating the processed wafer from the  

holding surface with use of a delivery pad that hol ds the 

wafer.  

 

SUMMARY OF THE INVENTION 

        However, the disclosed processing apparatus  is 

problematic in that the wafer tends to be ruptured by the 

pressure of the mixed fluid ejected from the holdin g 

surface.  To solve the above problem, there has bee n 

proposed an invention regarding a processing appara tus 

that gradually increases the amount of a mixed flui d 

ejected from a holding surface, as disclosed in Jap anese 

Patent Laid-open No. 2009-076720.  However, the pro posed 

invention is disadvantageous in that it takes time to 

separate a processed wafer from the holding surface . 
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        It is therefore an object of the present in vention 

to provide a processing apparatus that is capable o f 

separating a wafer from a holding surface in a shor t 

period of time without rupturing the wafer. 

        In accordance with an aspect of the present  

invention, there is provided a processing apparatus  

including a chuck table for holding a lower surface  of a 

wafer on a holding surface thereof, a processing un it for 

processing an upper surface of the wafer whose lowe r 

surface is held on the holding surface, a delivery unit 

for unloading, from the holding surface, the wafer held 

on the holding surface, and a control unit.  In the  

processing apparatus, the chuck table includes a fl uid 

communication passage providing fluid communication  

between the holding surface and a water supply sour ce, a 

branching portion included in the fluid communicati on 

passage, an air fluid communication passage providi ng air 

fluid communication between the branching portion a nd an 

air supply source, a water flow rate regulating val ve 

disposed in the fluid communication passage between  the 

holding surface and the water supply source, for 

regulating a flow rate of water from the water supp ly 

source, and an air flow rate regulating valve dispo sed in 

the air fluid communication passage, for regulating  a 

flow rate of air from the air supply source.  The c ontrol 

unit controls the delivery unit to hold the wafer h eld on 
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the holding surface, opens the water flow rate regu lating 

valve to eject water from the holding surface, spac es the 

wafer from the holding surface and lifts the delive ry 

unit holding the wafer, from the holding surface, w ith 

the water ejected from the holding surface, opens t he air 

flow rate regulating valve to eject air from the ho lding 

surface when the lower surface of the wafer has bee n 

spaced in its entirety from the holding surface, an d 

increases the flow rate of air as a distance betwee n the 

holding surface and the wafer spaced from the holdi ng 

surface increases by lifting of the delivery unit. 

        According to the present invention, it is p ossible 

to space a wafer quickly from a holding surface wit hout 

rupturing the wafer, with use of a delivery unit, 

resulting in an increase in productivity. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and an appended claim wit h 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view illustrating a  

processing apparatus according to an embodiment of the 
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present invention in its entirety; 

        FIG. 2 is a cross-sectional view, partly in  block 

form, of a delivery unit and a holding unit of the 

processing apparatus; and 

        FIG. 3 is a graph illustrating the relation  between 

the distance between a holding surface and a wafer spaced 

from the holding surface and the flow rates of wate r and 

air ejected from the holding surface. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        As illustrated in FIG. 1, a processing appa ratus 1 

according to an embodiment of the present invention  is 

illustrated as a grinding apparatus including a 

processing unit 3 for processing an upper surface 1 40 of 

a wafer 14 held on a holding surface 200.  The wafe r 14 is 

made of silicon carbide (SiC), for example, and has  a 

thickness of approximately 2 cm before it is proces sed.  

Structural details of the processing apparatus 1 wi ll be 

described hereinbelow.  The processing apparatus 1 will be 

described in relation to a three-dimensional coordi nate 

system including X, Y, and Z axes extending respect ively 

along X-axis, Y-axis, and Z-axis directions.  The X -axis 

directions extend horizontally and include + X and – X 

directions, and the Y-axis directions extend horizo ntally 

perpendicularly to the X-axis directions and includ e + Y 

and – Y directions.  The Z-axis directions extend 
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vertically perpendicularly to the X-axis directions  and 

the Y-axis directions and include + Z and – Z direc tions.  

        As illustrated in FIG. 1, the processing ap paratus 

1 includes a base 10 extending in the Y-axis direct ions 

and a column 11 erected in the + Z direction on an end 

portion of the base 10 in the + Y direction.  The 

processing apparatus 1 also includes a processing f eed 

mechanism 4 mounted on a side face of the column 11  that 

faces in the – Y direction.  The processing unit 3 is 

vertically movably supported on the processing feed  

mechanism 4.  The processing unit 3 includes a grin ding 

unit including, for example, a spindle 30 having a 

central axis extending vertically in the Z-axis 

directions, a housing 31 on which the spindle 30 is  

rotatably supported, a spindle motor 32 coupled to the 

spindle 30 for rotating the spindle 30 about the ce ntral 

axis thereof, a mount 33 connected to a lower end o f the 

spindle 30, and a grinding wheel 34 detachably moun ted on 

a lower surface of the mount 33.  

        The grinding wheel 34 includes a wheel base  341 and 

an annular array of grindstones 340, each in the sh ape of 

a substantially rectangular parallelepiped, dispose d on a 

lower surface of the wheel base 341.  The grindston es 340 

have respective lower surfaces that jointly make up  a 

grinding surface 342 for contacting the wafer 14.  

        When the spindle motor 32 is energized, it rotates 



6 

the spindle 30 about its central axis, rotating the  mount 

33 connected to the spindle 30 and the grinding whe el 34 

mounted on the lower surface of the mount 33 in uni son 

with each other.  

        The processing feed mechanism 4 includes a ball 

screw 40 having a rotational axis 45 extending vert ically 

in the Z-axis directions, a pair of guide rails 41 being 

disposed on both sides of the ball screw 40 and ext ending 

parallel thereto, a Z-axis motor 42 coupled to the ball 

screw 40 for rotating the ball screw 40 about the 

rotational axis 45, a lifting and lowering plate 43  

having therein an unillustrated nut operatively thr eaded 

over the ball screw 40 and side portions held in sl iding 

contact with the guide rails 41, and a holder 44 be ing 

coupled to the lifting and lowering plate 43 and 

supporting the processing unit 3.  

        When the Z-axis motor 42 is energized, it r otates 

the ball screw 40 about the rotational axis 45, cau sing 

the lifting and lowering plate 43 to move verticall y in 

the Z-axis directions while being guided by the gui de 

rails 41 and moving the grinding wheel 34 of the 

processing unit 3 held by the holder 44, vertically  in 

the Z-axis directions. 

        A holding unit 2 is disposed on the base 10 .  The 

holding unit 2 includes a chuck table for holding t he 

wafer 14 thereon, for example.  The holding unit 2 
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includes a suction member 20 shaped as a circular p late 

and a frame 21 supporting the suction member 20.  T he 

suction member 20 includes a porous member, for exa mple, 

having a number of pores therein.  The suction memb er 20 

has an upper surface acting as a holding surface 20 0 for 

holding a lower surface 141 of the wafer 14 thereon .  The 

frame 21 has an upper surface 210 lying flush with the 

holding surface 200.  

        The base 10 has an inner base 12 disposed t herein.  

A horizontal moving mechanism 5 for moving the hold ing 

unit 2 horizontally is disposed on the inner base 1 2.  

        The horizontal moving mechanism 5 includes a ball 

screw 50 having a rotational axis extending in the Y-axis 

directions, a pair of guide rails 51 being disposed  on 

both sides of the ball screw 50 and extending paral lel 

thereto, a Y-axis electric motor 52 coupled to the ball 

screw 50 for rotating the ball screw 50 about the 

rotational axis, and a movable plate 53 having a nu t 

disposed on a bottom surface thereof and operativel y 

threaded over the ball screw 50, the movable plate 53 

being movable along the guide rails 51 in the Y-axi s 

directions.  When the Y-axis electric motor 52 is 

energized, it rotates the ball screw 50 about the 

rotational axis, causing the movable plate 53 to mo ve 

horizontally in the Y-axis directions while being g uided 

by the guide rails 51. 
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        A plurality of (two in FIG. 1) support post s 291 

are erected on the movable plate 53 and support an 

annular joint member 29 thereon.  A base table 23 i s 

rotatably supported on the annular joint member 29.   As 

illustrated in FIG. 2, the holding unit 2 is mounte d on 

the base table 23 with the frame 21 supported on th e base 

table 23.  In other words, the holding unit 2 is di sposed 

on the movable plate 53 with the support posts 291,  the 

joint member 29, and the base table 23 interposed 

therebetween.  

        A rotary unit 26 for rotating the base tabl e 23 

about its vertical central axis is disposed below t he 

holding unit 2.  The rotary unit 26 includes a pull ey 

mechanism, for example, and includes a drive shaft 262 

rotatable about a vertical central axis along the Z -axis 

directions by an electric motor 260, a drive pulley  263 

coupled to an upper end of the drive shaft 262, an 

endless transmission belt 264 trained around the dr ive 

pulley 263 and a driven pulley 265, for transmittin g 

drive power from the drive pulley 263 to the driven  

pulley 265, a driven shaft 266 to which the driven pulley 

265 is connected, and a rotary joint 267 coupled to  a 

lower end of the driven shaft 266.  The driven shaf t 266 

is coupled to the base table 23. 

        When the electric motor 260 is energized to  rotate 

the drive shaft 262 about its vertical central axis , the 
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drive pulley 263 is rotated in unison with the driv e 

shaft 262, causing the transmission belt 264 to tra nsmit 

drive power from the drive pulley 263 to the driven  

pulley 265 and rotating the driven pulley 265.  The  driven 

shaft 266 connected to the driven pulley 265 is thu s 

rotated about a vertical rotational axis 25 extendi ng in 

the Z-axis directions, rotating the base table 23 c oupled 

to the driven shaft 266 about the vertical rotation al 

axis 25. 

        A suction source 240, an air supply source 241, and 

a water supply source 242 are disposed below the ho lding 

unit 2.  The holding unit 2 includes a fluid commun ication 

passage 243 that provides fluid communication betwe en the 

holding surface 200 and the water supply source 242 .  The 

fluid communication passage 243 extends through the  frame 

21, the base table 23, the driven shaft 266, and th e 

rotary joint 267, for example, and protrudes out of  the 

rotary joint 267 from a side surface thereof.   

        The fluid communication passage 243 has a f irst 

branching portion 248 and a second branching portio n 249 

and is branched from the first branching portion 24 8 and 

the second branching portion 249 into a suction flu id 

communication passage 2430, an air fluid communicat ion 

passage 2431, and a water fluid communication passa ge 

2432.  The suction fluid communication passage 2430  

provides fluid communication between the first bran ching 
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portion 248 and the suction source 240.  The air fl uid 

communication passage 2431 provides fluid communica tion 

between the second branching portion 249 and the ai r 

supply source 241.  The water fluid communication p assage 

2432 provides fluid communication between the secon d 

branching portion 249 and the water supply source 2 42. 

        A suction valve 2400 and a suction force re gulating 

valve 2440 are connected between the first branchin g 

portion 248 and the suction source 240.  When the s uction 

source 240 is actuated while the suction valve 2400  is 

open, a suction force generated by the suction sour ce 240 

is transmitted through the fluid communication pass age 

243 to the holding surface 200 of the suction membe r 20. 

        For example, when the suction valve 2400 is  opened 

and the suction source 240 is actuated while the wa fer 14 

is placed on the holding surface 200, the wafer 14 is 

held under suction on the holding surface 200 by th e 

suction force from the suction source 240.  The int ensity 

of the suction force transmitted to the holding sur face 

200 can be regulated by adjusting the restriction 

provided by the suction force regulating valve 2440 . 

        An air valve 2410 and an air flow rate regu lating 

valve 2441 are connected between the second branchi ng 

portion 249 and the air supply source 241.  When th e air 

supply source 241 is actuated to supply air while t he air 

valve 2410 is open, the supplied air is transmitted  



11 

through the fluid communication passage 243 to the 

suction member 20 and ejected through the pores in the 

holding surface 200 into a space above the holding 

surface 200.  The flow rate of the air ejected from  the 

holding surface 200 can be regulated by adjusting t he 

restriction provided by the air flow rate regulatin g 

valve 2441. 

        A water valve 2420 and a water flow rate re gulating 

valve 2442 are connected between the second branchi ng 

portion 249 and the water supply source 242.  When the 

water supply source 242 supplies water while the wa ter 

valve 2420 is open, the supplied water is transmitt ed 

through the fluid communication passage 243 to the 

suction member 20 and ejected from the pores in the  

holding surface 200.  The flow rate of the water ej ected 

from the holding surface 200 can be regulated by 

adjusting the restriction provided by the water flo w rate 

regulating valve 2442. 

        As illustrated in FIG. 1, for example, a co ver 27 

and a bellows 28 that is stretchably and contractib ly 

coupled to the cover 27 are disposed in the base 10  and 

coupled to the holding unit 2.  When the holding un it 2 is 

moved in the Y-axis directions, the cover 27 is als o 

moved in the Y-axis directions in unison with the h olding 

unit 2, stretching and contracting the bellows 28. 

        A cassette stage 700 is attached to an end surface 
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of the base 10 that faces in the – Y direction.  A 

cassette 70 is placed on the cassette stage 700.  T he 

cassette 70 houses a plurality of wafers 14 to be g round, 

for example, and also houses wafers 14 that have be en 

ground.   

        A robot 71 is mounted on the base 10 at a p osition 

close to but spaced from the cassette 70 on the cas sette 

stage 700 in the + X direction and the + Y directio n.  The 

robot 71 has a robot hand 710 and a rotatable shaft  712 

on which the robot hand 710 is swiveled.  The robot  hand 

710 has a holding surface 711 as an upper surface 

connected to a suction source, not shown.  When the  

suction source is actuated, the holding surface 711  can 

hold a wafer 14 under suction thereon.   

        When the robot 71 is in operation, it remov es a 

wafer 14 to be ground from the cassette 70 and hold s the 

wafer 14 under suction on the holding surface 711 o f the 

robot hand 710.  The shaft 712 is rotated to turn t he 

robot hand 710, take out the wafer 14 from the cass ette 

70, and deliver the wafer 14 to a temporary rest ar ea 720 

on the base 10 adjacent to the robot 71.   

        The temporary rest area 720 where the wafer  14 to 

be ground is temporarily held at rest is positioned  

within a movable range of the robot 71 near an end area 

of the movable range in the + X direction.  A clean ing 

area 742 for cleaning a wafer 14 that has been grou nd is 
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positioned on the base 10 within the movable range of the 

robot 71 near an opposite end area of the movable r ange 

in the - X direction.   

        A positioning mechanism 72 is disposed in t he 

temporary rest area 720.  The positioning mechanism  72 is 

connected to a rotary unit 73 including a rotationa l 

shaft 730, an encoder 731, and an electric motor 73 2 that 

are disposed in the base 10.  The positioning mecha nism 72 

is rotatable about a central axis extending vertica lly in 

the Z-axis directions by the rotary unit 73.  The w afer 14 

taken out of the cassette 70 and placed on the temp orary 

rest area 720 is aligned with a predetermined posit ion by 

the positioning mechanism 72. 

        Spinner cleaning means 74 is disposed in th e 

cleaning area 742.  The spinner cleaning means 74 i ncludes 

a spinner table 740 for holding a wafer 14 thereon and a 

cleaning fluid supply nozzle 741 for ejecting a cle aning 

fluid to the wafer 14 held on the spinner table 740 .  The 

spinner table 740 is rotatable about a central axis  

extending vertically in the Z-axis directions by an  

unillustrated rotary unit connected to the spinner table 

740. 

        When the spinner cleaning means 74 is in op eration, 

a wafer 14 that has been ground is held on the uppe r 

surface of the spinner table 740, and then the spin ner 

table 740 is rotated about its vertical central axi s 
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while at the same time the cleaning fluid supply no zzle 

741 supplies the cleaning fluid to the wafer 14 to clean 

the wafer 14. 

        A first delivery unit 61 for loading the wa fer 14 

positioned in the temporary rest area 720 onto the 

holding surface 200 of the holding unit 2 is dispos ed on 

the base 10 at a position adjacent to the temporary  rest 

area 720.  The first delivery unit 61 includes a ci rcular 

delivery pad 60 for holding the upper surface 140 o f the 

wafer 14 under suction thereon.  The delivery pad 6 0 has 

an air flow channel 601 (see FIG. 2) defined therei n.  The 

air flow channel 601 is defined in an annular shape  

within the delivery pad 60 and has ends open at a l ower 

surface 600 of the delivery pad 60 into a space out side 

of the delivery pad 60.   

        The air flow channel 601 leads to an air fl ow 

passage extending upwardly out of the delivery pad 60 and 

being branched into an air supply passage 6910 and a 

suction passage 6810.  The air supply passage 6910 is 

connected to an air supply source 690 whereas the s uction 

passage 6810 is connected to a suction source 680.  The 

air supply passage 6910 has an air valve 691 connec ted 

thereto, and the suction passage 6810 has a suction  valve 

681 connected thereto. 

        Two O-rings 609 having different diameters are 

disposed on the lower surface 600 of the delivery p ad 60 
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near an outer circumferential edge thereof in respe ctive 

positions that are spaced radially inwardly and out wardly 

from the openings of the air flow channel 601 in th e 

lower surface 600.  The O-rings 609 function as sea ling 

members that are held in intimate contact with the upper 

surface 140 of the wafer 14 to keep the wafer 14 fi rmly 

on the delivery pad 60 when the wafer 14 is held un der 

suction on the delivery pad 60.   

        When the air valve 691 is open, the air sup ply 

source 690 is operated to supply air through the ai r flow 

channel 601 to the openings thereof in the lower su rface 

600, from which the air is ejected downwardly.  Whe n the 

air valve 691 is closed and the suction valve 681 i s 

open, the suction source 680 is operated to produce  a 

suction force that is transmitted through the air f low 

channel 601 to the openings thereof in the lower su rface 

600 of the delivery pad 60.   

        While the upper surface 140 of the wafer 14  is 

being held in contact with the lower surface 600 of  the 

delivery pad 60, the suction force produced by the 

suction source 680 and transmitted through the air flow 

channel 601 to the openings thereof in the lower su rface 

600 of the delivery pad 60 acts on the wafer 14, 

attracting the wafer 14 under suction to the lower 

surface 600 of the delivery pad 60. 

        Three (two illustrated in FIG. 2) support r ods 602 
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are fixed to an upper surface 603 of the delivery p ad 60.  

The support rods 602 extend vertically in the Z-axi s 

directions and have respective flanges 6020 on thei r 

upper ends.  The support rods 602 extend through 

respective through holes 630 defined in a joint mem ber 

63, so that the flanges 6020 are supported on the j oint 

member 63.  

        The joint member 63 is coupled to an end of  an arm 

65 whose other end is coupled to an upper end of a shaft 

66 erected vertically in the Z-axis directions.  Th e shaft 

66 is connected to an unillustrated rotary unit and  can 

be rotated about a central axis extending verticall y in 

the Z-axis directions by the rotary unit.  When the  rotary 

unit rotates the shaft 66 about its vertical centra l 

axis, the arm 65 is turned to angularly move the de livery 

pad 60 between the temporary rest area 720 and the 

holding surface 200 of the suction member 20. 

        The shaft 66 is supported on a lifting and lowering 

mechanism 64.  The lifting and lowering mechanism 6 4 

includes a ball screw 642 extending vertically in t he Z-

axis directions, an electric motor 640 connected to  an 

upper end of the ball screw 642 for rotating the ba ll 

screw 642 about a vertical central axis extending i n the 

Z-axis directions, an encoder 641 for controlling t he 

angular displacement of the electric motor 640, and  a 

movable member 643 that is vertically movable in th e Z-
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axis directions by an unillustrated nut that is dis posed 

therein and that is operatively threaded over the b all 

screw 642.  The movable member 643 is coupled to th e shaft 

66. 

        When the electric motor 640 is energized to  rotate 

the ball screw 642 about its vertical central axis,  the 

movable member 643 is vertically moved in one of th e Z-

axis directions by the nut operatively threaded ove r the 

ball screw 642, thereby moving the shaft 66 coupled  to 

the movable member 643, the arm 65 coupled to the s haft 

66, and the delivery pad 60 supported on the arm 65  in 

unison with each other vertically in the same Z-axi s 

direction.  

        As illustrated in FIG. 1, a second delivery  unit 62 

for unloading a wafer 14 that has been ground from the 

holding surface 200 into the cleaning area 742 is 

disposed on the base 10 at a position that is close  to 

but spaced from the first delivery unit 61 in the –  X 

direction.  Since the second delivery unit 62 is 

structurally similar to the first delivery unit 61,  some 

components of the second delivery unit 62 are denot ed by 

reference characters identical to those of the firs t 

delivery unit 61 and will not be described in detai l 

below. 

        A thickness measuring unit 16 is disposed o n the 

base 10 in the vicinity of the holding unit 2.  The  
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thickness measuring unit 16 has a contact-type heig ht 

gauge or the like, for example, and is capable of 

measuring the thickness of a wafer 14 on the holdin g unit 

2 by bringing the height gauge into contact with th e 

upper surface 140 of the wafer 14 and the upper sur face 

210 of the frame 21 and measuring the difference be tween 

the heights of the upper surface 140 and the upper 

surface 210 with the height gauge. 

        The processing apparatus 1 includes a contr ol unit 

9 that controls operation of the various components  of 

the processing apparatus 1, as follows:  For grindi ng a 

wafer 14 on the processing apparatus 1, the robot 7 1 

illustrated in FIG. 1 takes the wafer 14 out of the  

cassette 70 on the cassette stage 700 and temporari ly 

places the wafer 14 in the temporary rest area 720,  after 

which the positioning mechanism 72 positions the wa fer 14 

into alignment with a predetermined position.  

        After the wafer 14 has been positioned by t he 

positioning mechanism 72, the first delivery unit 6 1 

loads the wafer 14 temporarily placed in the tempor ary 

rest area 720 onto the holding surface 200 of the h olding 

unit 2.  Specifically, the shaft 66 illustrated in FIG. 2 

is rotated about its vertical central axis to turn the 

arm 65 until the delivery pad 60 is positioned abov e the 

wafer 14 temporarily placed in the temporary rest a rea 

720. 
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        Then, the lifting and lowering mechanism 64  lowers 

the delivery pad 60 in the – Z direction to bring t he 

lower surface 600 of the delivery pad 60 into conta ct 

with the upper surface 140 of the wafer 14.  While the 

upper surface 140 of the wafer 14 is in contact wit h the 

lower surface 600 of the delivery pad 60, the sucti on 

source 680 is actuated to generate and transmit a s uction 

force to the lower surface 600 of the delivery pad 60, 

attracting and holding the wafer 14 under suction o n the 

lower surface 600 of the delivery pad 60. 

        With the wafer 14 being held under suction on the 

lower surface 600 of the delivery pad 60, the arm 6 5 is 

turned to position the wafer 14 held under suction on the 

lower surface 600 of the delivery pad 60 into a pos ition 

above the holding surface 200 of the holding unit 2 .  The 

delivery pad 60 is then lowered to place the wafer 14 

onto the holding surface 200.  While the wafer 14 i s being 

placed on the holding surface 200, the suction valv e 2400 

is opened and the suction source 240 held in fluid 

communication with the holding surface 200 is actua ted to 

generate and transmit a suction force to the holdin g 

surface 200, attracting and holding the wafer 14 un der 

suction on the holding surface 200.  Thereafter, th e 

suction force applied from the suction source 680 a nd 

acting on the lower surface 600 of the delivery pad  60 is 

canceled, releasing the wafer 14 from the lower sur face 
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600 of the delivery pad 60. 

        Next, the horizontal moving mechanism 5 ill ustrated 

in FIG. 1 is actuated to move the wafer 14 held on the 

holding surface 200 in the + Y direction and positi on the 

wafer 14 below the processing unit 3.  Then, the ro tary 

unit 26 illustrated in FIG. 2 is actuated to rotate  the 

holding unit 2 about the rotational axis 25.  The w afer 14 

held on the holding surface 200 is now rotated abou t the 

rotational axis 25.  In addition, the spindle motor  32 

illustrated in FIG. 1 is actuated to rotate the 

grindstones 340. 

        While the wafer 14 held on the holding surf ace 200 

is rotating and also the grindstones 340 are rotati ng, 

the processing feed mechanism 4 is actuated to lowe r the 

grindstones 340 in the – Z direction.  The grinding  

surface 342 of the grindstones 340 is now brought i nto 

contact with the upper surface 140 of the wafer 14 held 

on the holding surface 200.  While the grinding sur face 

342 of the grindstones 340 is in contact with the u pper 

surface 140 of the wafer 14, the grindstones 340 ar e 

further lowered in the – Z direction, grinding the wafer 

14.  The thickness measuring unit 16 measures the 

thickness of the wafer 14 as it is being ground.  W hen the 

wafer 14 has been ground to a predetermined thickne ss as 

measured by the thickness measuring unit 16, the pr ocess 

of grinding the wafer 14 comes to an end.  
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        After the process of grinding the wafer 14 has 

ended, the processing feed mechanism 4 is actuated to 

lift the grindstones 340 in the + Z direction, spac ing 

the grindstones 340 in the + Z direction away from the 

upper surface 140 of the wafer 14.  Then, the horiz ontal 

moving mechanism 5 is actuated to move the wafer 14  held 

on the holding surface 200 in the – Y direction.  

        Thereafter, the second delivery unit 62 is actuated 

to unload the wafer 14 from the holding surface 200 .  

Specifically, the control unit 9 controls the proce ssing 

apparatus 1 to unload, from the holding surface 200 , the 

wafer 14 held on the holding surface 200 with the s econd 

delivery unit 62, as follows:  First, as illustrate d in 

FIG. 2, the delivery pad 60 of the second delivery unit 

62 is positioned above the wafer 14, and then lower ed in 

the – Z direction by the lifting and lowering mecha nism 

64 until the lower surface 600 of the delivery pad 60 

comes into contact with the upper surface 140 of th e 

wafer 14.  While the upper surface 140 of the wafer  14 is 

being held in contact with the lower surface 600 of  the 

delivery pad 60, the suction source 680 is actuated  to 

generate and transmit a suction force to the lower 

surface 600 of the delivery pad 60, attracting and 

holding the wafer 14 under suction on the lower sur face 

600 of the delivery pad 60.  

        The suction valve 2400 is closed to prevent  the 
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suction force generated by the suction source 240 f rom 

being transmitted to holding surface 200.  Then, th e water 

valve 2420 and the water flow rate regulating valve  2442 

are opened to supply water from the water supply so urce 

242 through the water fluid communication passage 2 432 

and the fluid communication passage 243 to the poro us 

suction member 20, through which the water is eject ed 

upwardly in the + Z direction from the holding surf ace 

200.   

        When the water is ejected from the holding surface 

200, the water forms a water film between the holdi ng 

surface 200 and the lower surface 141 of the wafer 14, 

raising the delivery pad 60 that is holding the waf er 14 

and hence spacing the wafer 14 from the holding sur face 

200.  In other words, the holding surface 200 suppo rts the 

delivery pad 60 that is holding the wafer 14 with t he 

water film interposed therebetween.  The flanges 60 20 of 

support rods 602 are thus lifted off the joint memb er 63.  

At this stage, the water has spread fully over the 

holding surface 200, forming a water film entirely 

between the holding surface 200 and the lower surfa ce 141 

of the wafer 14.  

        In this state, the lifting and lowering mec hanism 

64 lifts the arm 65 in the + Z direction to cause t he 

joint member 63 to bear the flanges 6020 and lift t he 

delivery pad 60 that is holding the wafer 14 in the  + Z 
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direction from the holding surface 200. 

        When the joint member 63 has borne the flan ges 

6020, the air valve 2410 and the air flow rate regu lating 

valve 2441 are opened to supply air from the air su pply 

source 241 through the air fluid communication pass age 

2431 into the fluid communication passage 243 where  the 

air is mixed with the water from the water supply s ource 

242.  The air and the water that are mixed together  is 

supplied as a mixed fluid through the fluid communi cation 

passage 243 to the porous suction member 20, throug h 

which the mixed fluid is ejected upwardly in the + Z 

direction from the holding surface 200.   

        Even after the lower surface 141 of the waf er 14 

has been spaced in its entirety from the holding su rface 

200, the lifting and lowering mechanism 64 lifts th e 

wafer 14 held on the delivery pad 60 in the + Z 

direction.  As the distance between the holding sur face 

200 and the wafer 14 spaced from the holding surfac e 200 

increases, the opening of the air flow rate regulat ing 

valve 2441 is progressively increased in a manner 

commensurate with the increasing distance, thereby 

increasing the amount of air ejected from the holdi ng 

surface 200.  By thus introducing the air into the water 

film formed in the clearance between the holding su rface 

200 and the lower surface 141 of the wafer 14, the 

surface tension of the water film is broken, allowi ng the 



24 

wafer 14 to be separated easily from the water film .  

        FIG. 3 is a graph illustrating by way of ex ample 

the relation between the distance between the holdi ng 

surface 200 and the wafer 14 spaced from the holdin g 

surface 200 and the flow rates of water and air eje cted 

from the holding surface 200.  As illustrated in FI G. 3, 

when the distance between the holding surface 200 a nd the 

wafer 14 spaced from the holding surface 200 is in the 

range of 0 to 2 mm, the flow rate of air is control led to 

be 6.5 liters/min and the flow rate of water is 

controlled to be 1.4 liters/min.  When the distance  

between the holding surface 200 and the wafer 14 sp aced 

from the holding surface 200 is in excess of 2 mm, the 

flow rate of air is controlled to be 39 liters/min and 

the flow rate of water is controlled to be 1.0 

liters/min. 

        When the wafer 14 is spaced from the holdin g 

surface 200 by a predetermined distance, the shaft 66 is 

rotated to turn the arm 65 and position the wafer 1 4 held 

on the delivery pad 60 in the cleaning area 742, an d the 

lifting and lowering mechanism 64 is actuated to lo wer 

the wafer 14 held on the delivery pad 60.  The wafe r 14 is 

now held on the upper surface of the spinner table 740.  

While the spinner table 740 is rotating, the cleani ng 

fluid supply nozzle 741 ejects the cleaning fluid t o the 

upper surface 140 of the wafer 14, cleaning away sw arf 
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and debris deposited on the upper surface 140 of th e 

wafer 14.  After the upper surface 140 of the wafer  14 has 

been cleaned, the robot 71 is actuated to store the  wafer 

14 back into the cassette 70. 

        With the processing apparatus 1, when the s econd 

delivery unit 62 is actuated to unload the wafer 14  that 

has been ground, from the holding surface 200, only  water 

is ejected from the holding surface 200 to the lowe r 

surface 141 of the wafer 14 as it is spaced from th e 

holding surface 200, forming a water film on the ho lding 

surface 200, and the water film raises the delivery  pad 

60 that is holding the wafer 14, to space the wafer  14 

from the holding surface 200.  The holding surface 200 

supports the delivery pad 60 that is holding the wa fer 14 

with the water film interposed therebetween.  There after, 

the lifting and lowering mechanism 64 is actuated t o lift 

the wafer 14 and space the wafer 14 away from the h olding 

surface 200.  Consequently, the wafer 14 can be spa ced 

from the holding surface 200 safely without being 

ruptured.   

        Furthermore, after the wafer 14 is complete ly 

spaced from the holding surface 200, the lifting an d 

lowering mechanism 64 lifts the wafer 14 while air is 

ejected to the water film from the holding surface 200.  

Since the larger the distance between the holding s urface 

200 and the lower surface 141 of the wafer 14 is, t he 
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larger the amount of air ejected from the holding s urface 

200 becomes, the wafer 14 can be lifted quickly fro m the 

holding surface 200. 

        The processing apparatus 1 is able to unloa d a 

wafer 14 being ground, safely and quickly from the 

holding surface 200, when a need arises to unload t he 

wafer 14 being ground, from the holding surface 200 , due 

to some trouble occurring during the process of gri nding 

the wafer 14, for example.  Particularly, a wafer h aving 

modified layers formed therein is more likely to be  

ruptured before it is ground to remove the modified  

layers.  In a case where there is a need for the un loading 

of a wafer with modified layers formed therein from  the 

holding surface 200 for some reason while the wafer  is 

being ground on the processing apparatus 1 to remov e the 

modified layers, the processing apparatus 1 can unl oad 

the wafer safely and quickly from the holding surfa ce 

200. 

        The present invention is not limited to the  details 

of the above described preferred embodiment.  The s cope of 

the invention is defined by the appended claim and all 

changes and modifications as fall within the equiva lence 

of the scope of the claims are therefore to be embr aced 

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A processing apparatus comprising: 

        a chuck table for holding a lower surface o f a 

wafer on a holding surface thereof; 

        a processing unit for processing an upper s urface 

of the wafer whose lower surface is held on the hol ding 

surface; 

        a delivery unit for unloading, from the hol ding 

surface, the wafer held on the holding surface; and  

        a control unit; 

        wherein the chuck table includes 

                a fluid communication passage provi ding 

fluid communication between the holding surface and  a 

water supply source, 

                a branching portion included in the  fluid 

communication passage, 

                an air fluid communication passage providing 

air fluid communication between the branching porti on and 

an air supply source, 

                a water flow rate regulating valve disposed 

in the fluid communication passage between the hold ing 

surface and the water supply source, for regulating  a 

flow rate of water from the water supply source, an d 

                an air flow rate regulating valve d isposed 

in the air fluid communication passage, for regulat ing a 

flow rate of air from the air supply source, and 
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        the control unit 

                controls the delivery unit to hold the wafer 

held on the holding surface, 

                opens the water flow rate regulatin g valve 

to eject water from the holding surface, 

                spaces the wafer from the holding s urface 

and lifts the delivery unit holding the wafer, from  the 

holding surface, with the water ejected from the ho lding 

surface, 

                opens the air flow rate regulating valve to 

eject air from the holding surface when the lower s urface 

of the wafer has been spaced in its entirety from t he 

holding surface, and 

                increases the flow rate of air as a  distance 

between the holding surface and the wafer spaced fr om the 

holding surface increases by lifting of the deliver y 

unit. 

  


