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CHUCK TABLE 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a chuck ta ble for 

use in a processing apparatus such as a laser proce ssing 

apparatus or the like. 

Description of the Related Art 

        According to a processing method that has s tarted 

to be used in recent years for semiconductor wafers  and 

optical device wafers wherein a light-emitting laye r is 

formed on an epitaxial substrate made of sapphire, SiC, 

GaN, or the like, a laser beam which has a waveleng th 

permeable to a wafer to be processed is applied to the 

wafer while being focused at a point within the waf er, 

forming a modified layer in the wafer, and then ext ernal 

forces are applied to the wafer to divide the wafer  into 

individual device chips, with the modified layer ac ting 

as a fracture starting point (see, for example, Jap anese 

Patent No. 3408805). 

        The above processing method is subject to t he 

condition that anything (e.g., materials for formin g 

various patterns that make up devices) likely to 

attenuate the energy of the laser beam should not e xist 
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in the wafer surface that is irradiated with the la ser 

beam.  Therefore, it has been the general practice to form 

a modified layer in a wafer having a plurality of d evices 

on a front side thereof by applying a laser beam to  the 

wafer from a back side thereof which is free of any  

devices. 

        In order for the back side of the wafer to be 

irradiated with the laser beam, the front side of t he 

wafer on which the devices are formed needs to be h eld by 

a chuck table.  There has been known a processing m ethod 

for covering a holding surface of the chuck table w ith a 

sheet member so as to prevent the devices from bein g 

broken by direct contact with the holding surface o f the 

chuck table (see Japanese Patent Laid-open No. 2013 -

229403). 

 

SUMMARY OF THE INVENTION 

        Some semiconductor devices of the flip chip  bonding 

type have electrode bumps formed on electrodes of t he 

devices, and many such electrode bumps are arrayed on the 

front side of a semiconductor wafer before it is di ced 

into device chips.  When the front side of the 

semiconductor wafer is to be held under suction on the 

chuck table, the electrode bumps that protrude on t he 
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semiconductor devices are liable to cause a negativ e 

pressure leakage and the chuck table fails to exert  a 

sufficient negative pressure on the semiconductor w afer.  

Consequently, there is a problem that the chuck tab le is 

unable to fully attract the semiconductor wafer und er 

suction. 

        It is therefore an object of the present in vention 

to provide a chuck table which is capable of preven ting a 

negative pressure leakage from occurring and reliab ly 

holding a semiconductor wafer under suction when th e 

front side of the semiconductor wafer on which a 

plurality of electrode bumps are formed is to be 

attracted under suction to the chuck table. 

        In accordance with an aspect of the present  

invention, there is provided a chuck table for hold ing 

under suction a front side of a wafer which has a d evice 

region including a plurality of devices, each havin g a 

plurality of electrode bumps, formed respectively i n a 

plurality of areas demarcated in a grid pattern, an d an 

outer peripheral extra region surrounding the devic e 

region, including a holding surface for facing the 

electrode bumps and holding under suction the devic e 

region of the wafer, and an outer peripheral extra region 

support surrounding the holding surface and includi ng an 
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elastic member projecting beyond the holding surfac e for 

supporting the outer peripheral extra region of the  wafer, 

wherein the outer peripheral extra region support 

projects from the holding surface by a distance 

corresponding to the height of the electrode bumps.  

        Preferably, the chuck table further include s a 

sheet member which is larger in diameter than the w afer 

and which is flexible and permeable to air, the she et 

member covering the holding surface and the outer 

peripheral extra region support and protecting the front 

side of the wafer held under suction, and a sheet m ember 

holder lowering an outer periphery of the sheet mem ber to 

a position lower than the outer peripheral extra re gion 

support and securing the outer periphery of the she et 

member in position.  Preferably, the chuck table fu rther 

includes height adjusting means for adjusting the 

distance by which the outer peripheral extra region  

support projects from the holding surface. 

        With the chuck table according to the prese nt 

invention, the electrode bumps side of the wafer is  held 

on the holding surface, and the outer peripheral ex tra 

region support that projects from the holding surfa ce by 

the distance corresponding to the height of the ele ctrode 

bumps provides a seal between the wafer and the hol ding 
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surface, allowing a sufficient negative pressure to  act 

between the wafer and the holding surface.  Therefo re, the 

chuck table is capable of attracting under suction the 

front side of the wafer where the electrode bumps a re 

present from the electrode bumps side. 

        Since the front side of the wafer is covere d with 

the sheet member, the front side of the wafer is 

sufficiently protected when the wafer is held under  

suction on the chuck table.  Even if the height of the 

electrode bumps is varied because devices of a diff erent 

type are formed on the front side of the wafer, the  

height of the outer peripheral extra region support  can 

be adjusted by the height adjusting means.  Accordi ngly, 

it is not necessary to prepare another chuck table for 

the different height of the electrode bumps. 

        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 appended claims with 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of a laser pro cessing 

apparatus to which a chuck table according to an 

embodiment of the present invention is applicable; 

        FIG. 2 is a perspective view of the front s ide of a 

wafer which has devices formed thereon, each of the  

devices having a plurality of electrode bumps; 

        FIG. 3 is a perspective view of a frame uni t in 

which the back side of the wafer is attached to a d icing 

tape whose outer peripheral portion is attached to an 

annular frame; 

        FIG. 4 is a cross-sectional view depicting the 

manner in which an electrode bump side of the frame  unit 

is held under suction on the chuck table according to the 

embodiment of the invention; and 

        FIG. 5 is an enlarged fragmentary cross-sec tional 

view of the chuck table depicted in FIG. 4. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        An embodiment of the present invention will  be 

described in detail below with reference to the dra wings.  

FIG. 1 schematically depicts in perspective a laser  

processing apparatus 2 incorporating a chuck table 

according to an embodiment of the present invention .  The 
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laser processing apparatus 2 includes a pair of gui de 

rails 6 mounted on a stationary base 4 and extendin g in 

Y-axis directions.  A Y-axis movable block 8 is sli dably 

mounted on the guide rails 6.  The Y-axis movable b lock 8 

is moved along the guide rails 6 in indexing feed 

directions, i.e., the Y-axis directions, by a Y-axi s feed 

mechanism (Y-axis feed means) 14 which includes a b all 

screw 10 and a pulse motor 12.  The Y-axis movable block 8 

supports a pair of guide rails 16 fixedly mounted t hereon 

which extend in X-axis directions. 

        An X-axis movable block 18 is slidably moun ted on 

the guide rails 16.  The X-axis movable block 18 is  moved 

along the guide rails 16 in processing feed directi ons, 

i.e., the X-axis directions, by an X-axis feed mech anism 

(X-axis feed means) 28 which includes a ball screw 20 and 

a pulse motor 22.  The X-axis movable block 18 supp orts a 

chuck table 24 mounted thereon by a hollow cylindri cal 

support 30.  The chuck table 24 includes a pluralit y of 

(four in the embodiment) clamps 26 for clamping an 

annular frame F depicted in FIG. 3. 

        An upstanding column 32 is disposed on a re ar 

portion of the base 4.  A laser beam irradiation un it 34 

has a casing 36 fixed to the column 32.  The casing  36 

houses therein laser beam oscillating means includi ng a 
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YAG laser oscillator, etc.  The laser beam irradiat ion 

unit 34 includes a beam condenser (laser head) 38 m ounted 

on a tip end of the casing 36 for converging a lase r beam 

onto a semiconductor wafer 11 (FIG. 2) to be proces sed, 

and an image capturing unit 40 mounted on the tip e nd of 

the casing 36 for capturing an image of the semicon ductor 

wafer 11 that is held on the chuck table 24.  The i mage 

capturing unit 40 includes an image capturing devic e 

capable of capturing infrared radiation images.  Th e beam 

condenser 38 and the image capturing unit 40 are ar ranged 

in an array along the X-axis directions. 

        FIG. 2 depicts in perspective the front sid e 11a of 

the semiconductor wafer 11 (also referred to simply  as 

“wafer 11”) which is suitable for being held under 

suction on the chuck table 24 according to the embo diment 

of the present invention.  The front side 11a has a  

plurality of projected dicing lines (streets) 13 ar ranged 

in a grid pattern which demarcates the front side i nto a 

plurality of areas in a grid pattern in which devic es 15 

such as integrated circuits (ICs), large-scale 

integration (LSI) circuits, etc. are formed.  Each of the 

devices 15 includes a plurality of electrode bumps 17.  

The front side 11a of the wafer 11 includes a devic e 

region 19 where the plurality of devices 15 with th e 
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electrode bumps 17 are formed and an outer peripher al 

extra region 21 surrounding the device region 19. 

        As depicted in FIG. 3, the wafer 11 is atta ched to 

a dicing tape T in the form of an adhesive tape.  T he 

dicing tape T has an outer peripheral portion attac hed to 

an annular frame F.  In other words, the wafer 11 i s 

handled as part of a frame unit 23 in which the waf er 11 

is secured in an opening of the annular frame F by the 

dicing tape T.  The dicing tape T is composed of a base 

made of a synthetic resin such as polyolefin or the  like 

and coated with an adhesive layer. 

        The chuck table 24 according to the embodim ent of 

the present invention will be described in greater detail 

below with reference to FIGS. 4 and 5.  FIG. 4 depi cts in 

cross section the manner in which the wafer 11 is h eld 

under suction on the chuck table 24 and a laser bea m is 

applied to the wafer 11 through the dicing tape T t hat is 

attached to the back side of the wafer 11, forming a 

modified layer 25 within the wafer 11.  FIG. 5 is a n 

enlarged fragmentary cross-sectional view of the ch uck 

table 24 depicted in FIG. 4. 

        The chuck table 24 which is disposed on the  hollow 

cylindrical support 30 includes a frame body 42 mad e of a 

metal such as stainless steel (SUS) or the like and  a 
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suction holder 44 made of porous ceramics or the li ke and 

fitted in a recess defined in the frame body 42.  T he 

frame body 42 has a suction channel 46 defined ther ein 

which has an end held in fluid communication with t he 

suction holder 44.  The other end of the suction ch annel 

46 is selectively connected to a suction source, no t 

depicted, through a solenoid-operated selector valv e, 

also not depicted. 

        In FIG. 4, the frame unit 23 that has been turned 

upside down is placed on the chuck table 24, and th e 

front side 11a of the wafer 11 with the electrode b umps 

17 formed thereon is held under suction on a holdin g 

surface 44a of the suction holder 44 with a sheet m ember 

48 interposed therebetween, whereas the annular fra me F 

of the frame unit 23 is clamped in position by the clamps 

26. 

        The holding surface 44a of the suction hold er 44 

faces the electrode bumps 17 of the wafer 11, and 

attracts under suction the device region 19 of the wafer 

11 placed on the chuck table 24.  The outer periphe ral 

extra region 21 of the wafer 11 is held in abutment  

against and supported by an O-ring 54 (see FIG. 5) that 

serves as an outer peripheral extra region support which 

projects toward the wafer 11 by a distance correspo nding 
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to the height of the electrode bumps 17. 

        The O-ring 54 is inserted and secured in an  annular 

cutout 52 defined in an annular O-ring retainer 50.   The 

O-ring retainer 50 and the O-ring 54 jointly serve as 

height adjusting means 56.  The O-ring retainer 50 is 

fastened to an outer peripheral portion of the fram e body 

42 of the chuck table 24 by a plurality of screws 5 8 

circumferentially spaced at given intervals. 

        The holding surface 44a of the chuck table 24 and 

the O-ring 54 as the outer peripheral extra region 

support are covered with the sheet member 48 which is 

greater in diameter than the wafer 11 and which is 

flexible and permeable to air.  The sheet member 48  

protects the front side 11a of the wafer 11. 

        The sheet member 48 has an outer periphery gripped 

in position between the O-ring retainer 50 and an a nnular 

sheet member holder 60.  The sheet member holder 60  is 

fastened to the outer peripheral portion of the fra me 

body 42 of the chuck table 24 by a plurality of scr ews 62 

circumferentially spaced at given intervals.  The s heet 

member holder 60 lowers the outer periphery of the sheet 

member 48 to a position lower than the O-ring 54 th at 

serves as the outer peripheral extra region support  and 

secures the outer periphery of the sheet member 48 in 
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position on the outer peripheral portion of the fra me 

body 42 in coaction with the O-ring retainer 50. 

        As described above, the O-ring retainer 50 and the 

O-ring 54 make up the height adjusting means 56.  T he 

distance by which the O-ring 54 projects from the h olding 

surface 44a can be adjusted by changing the diamete r of 

the O-ring 54 depending on the height of the electr ode 

bumps 17, i.e., by selecting an O-ring 54 having a 

diameter depending on the height of the electrode b umps 

17.  The height of the electrode bumps 17 falls in a range 

from approximately 50 µm to 200 µm.  The O-ring ret ainer 

50 may be changed depending on the size of the O-ri ng 54. 

        With the chuck table 24 according to the em bodiment, 

as described above, the electrode bumps 17 side of the 

wafer 11 is held on the holding surface 44a and the  outer 

peripheral extra region 21 of the wafer 11 is suppo rted 

by the O-ring 54 that serves as the outer periphera l 

extra region support.  The O-ring 54 provides a sea l 

between the wafer 11 and the holding surface 44a, 

allowing a sufficient negative pressure to act betw een 

the wafer 11 and the suction holder 44.  Therefore,  the 

chuck table 24 is capable of attracting under sucti on the 

front side 11a of the wafer 11 where the electrode bumps 

17 are present from the electrode bumps 17 side. 
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        Since the front side 11a of the wafer 11 is  covered 

with the sheet member 48, the front side 11a of the  wafer 

11 is sufficiently protected when the wafer 11 is h eld 

under suction on the chuck table 24.  Even if the h eight 

of the electrode bumps 17 is varied because devices  of a 

different type are formed on the front side 11a of the 

wafer 11, the height of the outer peripheral extra region 

support can be adjusted by changing the O-ring 54.  

Accordingly, it is not necessary to prepare another  chuck 

table for the different height of the electrode bum ps 17. 

        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 claims 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 chuck table for holding under suction  a front 

side of a wafer which has a device region including  a 

plurality of devices, each having a plurality of 

electrode bumps, formed in a plurality of areas 

demarcated in a grid pattern, and an outer peripher al 

extra region surrounding the device region, compris ing: 

        a holding surface for facing the electrode bumps 

and holding under suction the device region of the wafer; 

and 

        an outer peripheral extra region support 

surrounding the holding surface and including an el astic 

member projecting beyond the holding surface for 

supporting the outer peripheral extra region of the  

wafer; 

        wherein the outer peripheral extra region s upport 

projects from the holding surface by a distance 

corresponding to the height of the electrode bumps.  

        2.  The chuck table according to claim 1, f urther 

comprising: 

        a sheet member which is larger in diameter than the 

wafer and which is flexible and permeable to air, t he 

sheet member covering the holding surface and the o uter 

peripheral extra region support and protecting the front 
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side of the wafer held under suction; and 

        a sheet member holder lowering an outer per iphery 

of the sheet member to a position lower than the ou ter 

peripheral extra region support and securing the ou ter 

periphery of the sheet member in position. 

        3.  The chuck table according to claim 1, f urther 

comprising: 

        height adjusting means for adjusting the di stance 

by which the outer peripheral extra region support 

projects from the holding surface. 


