CUTTING APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a cutapgaratus for cutting a platelike
workpiece.

Description of the Related Art

In dividing a platelike workpiece such assemiconductor wafer into a
plurality of chips, a cutting apparatus mountingamular cutting blade therein is
used, for example. The cutting blade is formed rbixing abrasive grains of
diamond, CBN, etc. with a bonding material suclviaffied bond and resinoid bond.
When the cutting blade is worn to some exteng discarded.

In a manufacturer or the like performingxible manufacturing, there are
many chances of exchanging the cutting blade acupitd the characteristics of the
workpiece and there is also a case that the cubtande still usable is demounted from
the cutting apparatus. Usually, the cutting blatEmounted from the cutting
apparatus is stored in a blade case. In storgtiting blade in the blade case, it is
important to suitably manage the use history ofcihiting blade for future use (reuse).
In this respect, there has been proposed a cuttae in which a wireless IC tag
capable of storing information including the ussetdiy is embedded (see Japanese

Patent Laid-open No. 2006-51596, for example).

SUMMARY OF THE INVENTION
However, such a cutting blade having a eg® IC tag has a problem that
the wireless IC tag is apt to break in the proadsmanufacture, so that this cutting

blade is not practical from the viewpoint of maratfing cost or the like. Further,

1



there is a case that the wireless IC tag may bkebrdue to vibration, shock, etc. in
cutting the workpiece.

It is therefore an object of the presentemtion to provide a cutting
apparatus which can manage the use history oftaguiade easily and suitably.

In accordance with an aspect of the presemntion, there is provided a
cutting apparatus including a chuck table for hajda workpiece, a cutting blade for
cutting the workpiece held on the chuck table,iegtimeans on which the cutting
blade is detachably mounted, control means for robtiimy the cutting means
according to processing conditions set for proogssi the workpiece, and a blade
case holder for holding a blade case for storimgcihtting blade; the blade case being
provided with an IC tag allowing reading and wgtiaf use history information of the
cutting blade; the cutting apparatus further inolgdread/write means connected to
the control means for reading the use history m#tion of the cutting blade from the
IC tag of the blade case held by the blade caséeha@nd writing the use history
information of the cutting blade to the IC tag; wdia the use history information of
the cutting blade read from the IC tag by the nwaté means is reflected in the
processing conditions, and the use history infolwnabf the cutting blade after
processing of the workpiece is written to the 1§ by the read/write means.

Preferably, the read/write means is pravide the blade case holder. As a
modification, the read/write means is provided maaea opposed to the blade case
holder.

As described above, the cutting apparatetudes the cutting means on
which the cutting blade is detachably mounted,dtwetrol means for controlling the
cutting means, and the blade case holder for hglthe blade case for storing the
cutting blade, wherein the control means is coretetdb the read/write means for

reading the use history information of the cuttbigde from the IC tag of the blade
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case held in the blade case holder and writingute history information of the

cutting blade to the IC tag. Accordingly, the Umsstory information of the cutting

blade read from the IC tag by using the read/wnmiigans can be reflected in the
processing conditions for the workpiece to be pseed. Further, the new use
history information of the cutting blade after peesing of the workpiece can be
written to the IC tag by using the read/write meanAs a result, the use history of the
cutting blade can be managed easily and suitably.

The above and other objects, features ahdhrdages of the present
invention and the manner of realizing them will @& more apparent, and the
invention itself will best be understood from adstwof the following description and
appended claims with reference to the attached idgswvshowing a preferred

embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic perspective view shgwthe configuration of a
cutting apparatus according to a preferred embadlimithe present invention;

FIG. 2 is a schematic exploded perspeatigey showing the configuration
of a cutting unit;

FIG. 3 is a schematic perspective view shgwhe configuration of a blade
case;

FIG. 4 is a schematic plan view of the bladse shown in FIG. 3;

FIG. 5 is a schematic perspective view shgwhe configuration of a blade
case holder; and

FIG. 6 is a schematic sectional view shgwtime structure of a blade case
holder and its periphery in a cutting apparatusoating to a modification of this

preferred embodiment.



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the present itieenwill now be described with
reference to the attached drawings. FIG. 1 ish@rsatic perspective view showing
the configuration of a cutting apparatus 2 accaydim this preferred embodiment.
As shown in FIG. 1, the cutting apparatus 2 inctudebase 4 for supporting various
components. A cover 6 is provided on the uppes sidthe base 4 to cover the base
4. A space is defined inside the cover 6 to accodate a cutting unit (cutting
means) 10 including a cutting blade 8. The cuttingt 10 is movable in a
longitudinal direction (Y direction or indexing dution) by a cutting unit moving
mechanism (not shown). A chuck table 12 for hajdanworkpiece 11 under suction
is provided below the cutting unit 10. The chueklé 12 is movable in a lateral
direction (X direction or feeding direction) by huck table moving mechanism (not
shown) and also rotatable about a vertical axiaXi8) by a rotating mechanism (not
shown).

A cassette elevator 14 is provided at atfrght corner portion of the base
4. A cassette 16 capable of storing a pluralitymofkpieces 11 is adapted to be
placed on the upper surface of the cassette eletdto Each workpiece 11 is a
circular platelike workpiece formed of silicon, gjre, or resin, for example. The
cassette elevator 14 is vertically movable to therdjust the position of the cassette
16 in a vertical direction (Z direction) so thatkavorkpiece 11 can be taken out of
and into the cassette 16.

The cover 6 has a front surface 6a, ammliaht panel type monitor 18 as a
user interface is provided on the front surfaceobthe cover 6. The cover 6 has a
side surface 6b, and a blade case holder 20 isdawn the side surface 6b of the

cover 6. The blade case holder 20 will be her&@nadescribed in detail. The
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monitor 18 is connected to a control unit (contnans) 22 for controlling each
component of the cutting apparatus 2. For exampégcontrol unit 22 controls the
operation of the cutting unit 10, the cutting umibving mechanism, the chuck table
12, and the chuck table moving mechanism accorthngrocessing conditions set
through the monitor 18.

FIG. 2 is a schematic exploded perspectieer showing the configuration
of the cutting unit 10. In FIG. 2, a part of thengponents of the cutting unit 10 is
omitted. As shown in FIG. 2, the cutting unit b@ludes a spindle housing 24 and a
spindle 26 rotatably supported to the spindle hapu&4. A flange 28 for fixing the
cutting blade 8 is mounted on the front end portbthe spindle 26. The flange 28
is composed of a flange portion 30 projecting riygiautward and a boss portion 32
axially projecting from the front side (front suc of the flange portion 30. The
back side (rear surface) of the flange portion 8@ormed with an engaging portion
(not shown) for engaging the front end portion & tspindle 26. A bolt 34 is
tightened in the condition where the front end iportof the spindle 26 is engaged
with the engaging portion of the flange portion 8@&reby fixing the flange 28 to the
spindle 26.

The cutting blade 8 is a so-called hub &Jaghich is composed of a disk-
shaped support base 36 and an annular cutting &&gdixed to the outer
circumference of the support base 36. The sufjam® 36 has a central hole 36a for
insertion of the boss portion 32 of the flange 28y inserting the boss portion 32
through the central hole 36a of the support baseh&6cutting blade 8 is mounted on
the flange 28. The cutting edge 38 is formed byimgi abrasive grains of diamond,
CBN, etc. with a bonding material such as vitrifiednd, resinoid bond, and metal
bond (typically, nickel bond) and forming an anmghape. While such a hub blade

Is used as the cutting blade 8 in this preferrebament, a so-called washer blade
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consisting of only a cutting edge may be used. thén condition where the cutting
blade 8 is mounted on the flange 28, an annulardixing 40 is mounted on the front
end portion of the boss portion 32, so that théirayblade 8 is fixedly held between
the flange 28 and the fixing ring 40.

FIG. 3 is a schematic perspective view shgwhe configuration of a blade
case 42 for storing the cutting blade 8, and FI& 4 schematic plan view of the
blade case 42. As shown in FIG. 3, the blade d42sacludes a storing portion 44
for storing the cutting blade 8 and a lid portiah fér preventing the cutting blade 8
stored in the storing portion 44 from dropping ofach of the storing portion 44
and the lid portion 46 is a semi-rectangular pilteinember having two arcuate
corners adjacent to each other. One end of thengtportion 44 opposite to the
other end where the arcuate corners are formedrisected through a connecting
portion 48 (see FIG. 4) to one end of the lid mor#6 opposite to the other end where
the arcuate corners are formed. The connectintjopo48 functions as a hinge for
allowing the lid portion 46 to be opened and closgth respect to the storing portion
44. Alug portion 50 (see FIG. 4) for use in opegnihe lid portion 46 is formed on
the other end of the lid portion 46 at a positigpasite to the connecting portion 48.
A solid cylindrical projection 44a is formed on timmer surface of the storing portion
44 opposed to the lid portion 46. This projectiha is adapted to be inserted
through the central hole 36a of the cutting blade &ccordingly, by inserting the
projection 44a of the storing portion 44 througk ttentral hole 36a of the cutting
blade 8 and then closing the lid portion 46, thdicg blade 8 can be stored in the
blade case 42.

As shown in FIG. 4, an IC tag 52 is proddm the outer surface of the lid
portion 46 at a position near the connecting pord8. The IC tag 52 functions to

store use history information of the cutting bl&lesceived in a noncontact manner
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(in a wireless manner) and also to transmit the hiswry information stored in a
noncontact manner (in a wireless manner). As aifioation, the IC tag 52 may be
provided on the storing portion 44. The IC tagi$2alled also a wireless IC tag or
an RFID tag, for example.

FIG. 5 is a schematic perspective view shgvthe configuration of the
blade case holder 20. In this preferred embodintbatblade case holder 20 is used
to hold the blade case 42 in its empty conditideraihounting the cutting blade 8 to
the flange 28. As shown in FIG. 5, the blade dagkler 20 includes a holding
portion 20b having a slit-like opening for insertiof the blade case 42. A support
portion 20c is formed below the holding portion 20bsupport the lower portion of
the blade case 42 inserted through the slit-likenopy of the holding portion 20b in
the condition where the lug portion 50 is directBdvnward. The support portion
20c is formed with a cutout 20d for receiving tlug Iportion 50. The blade case
holder 20 further includes a groove portion 20arémeiving a projecting portion 46a
(see FIG. 4) formed on the outer surface of th@diion 46. Accordingly, the blade
case 42 is inserted through the slit-like openifighe holding portion 20b in the
condition where the lug portion 50 is directed daxand and the projecting portion
46a is slid along the groove portion 20a.

The groove portion 20a is provided witheader/writer (read/write means)
54 for reading the use history information from t@etag 52 provided on the blade
case 42 and writing the use history informationthi® IC tag 52. The reader/writer
54 is located so as to be opposed to the IC taaf 8% blade case 42 held in the blade
case holder 20. The reader/writer 54 is connettethe control unit 22. The
control unit 22 controls the reader/writer 54 sattthe use history information of the
cutting blade 8 read from the IC tag 52 is refldatethe processing conditions for the

workpiece 11 to be processed. Further, the contrtl22 controls the reader/writer
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54 so that the use history information of the agftblade 8 after processing of the
workpiece 11 is written to the IC tag 52. The regdand writing of the use history

information are performed according to the insiart from an operator, for example.
As a modification, automated control may be adogdhat the reading and writing
of the use history information are performed withegetermined timing. The

reader/writer 54 may include a minimum number ofuieed components (e.g.,

antenna) for transmitting and receiving the usdohysinformation. In this case,

other components are located outside the readesiviod.

There will now be described a managing w@etlof managing the use
history information of the cutting blade 8 in thatting apparatus 2. For example, it
is assumed that the cutting blade 8 was used inutieng apparatus 2 in the past and
this cutting blade 8 having such use history is mogunted on the cutting apparatus 2.
In other words, any use history information hasadly been stored in the IC tag 52 of
the blade case 42 storing this cutting blade 8rstRihis cutting blade 8 is taken out
of the blade case 42 and then mounted to the guttivit 10. After mounting the
cutting blade 8, the empty blade case 42 is heltienblade case holder 20. In this
condition, the operator touches a “read” icon digpt on the monitor 18 to thereby
instruct the control unit 22 on the reading of tise history information. As a result,
the reader/writer 54 reads out the use historyrim&dion stored in the IC tag 52 and
transmits it to the control unit 22. Then, the tcohunit 22 reflects this use history
information in the processing conditions for therkypece 11 to be processed.

For example, the use history informatioaludes any information such as
“the attribute of the workpiece previously procebd®y the cutting blade 8,” “the
remaining edge amount of the cutting blade 8,” ith@n edge amount of the cutting
blade 8,” “the life of the cutting blade 8,” “theat®# and time of use of the cutting

blade 8,” “the number of hours of use of the cgttohade 8,” “the apparatus on which
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the cutting blade 8 has been mounted,” and “theunistances about any trouble
occurred in processing.” In the case that “theai@mg edge amount of the cutting
blade 8” is included in the use history informatidhe control unit 22 adjusts the
depth of cut by the cutting blade 8 to the workpidd according to “the remaining
edge amount of the cutting blade 8.” Accordingiiye workpiece 11 can be suitably
cut according to the remaining edge amount of thteng blade 8.

When the cutting of the workpiece 11 isidired, the cutting blade 8 is
demounted from the cutting unit 10. At this tirttee operator touches a “write” icon
displayed on the monitor 18 to thereby instruct ¢batrol unit 22 on the writing of
the use history information. As a result, the coniinit 22 sends the new use history
information after cutting to the reader/writer 54Then, the reader/writer 54 writes to
the IC tag 52 the new use history information demin the control unit 22. The
cutting blade 8 demounted from the cutting unitid®tored into the blade case 42
with the IC tag 52 having the new use history infation.

As described above, the cutting apparatusc@rding to this preferred
embodiment includes the cutting unit (cutting medson which the cutting blade 8
is detachably mounted, the control unit (controlarms) 22 for controlling the cutting
unit 10, and the blade case holder 20 for holdhey lilade case 42 for storing the
cutting blade 8, wherein the control unit 22 is mected to the reader/writer
(read/write means) 54 for reading the use histofgrmation of the cutting blade 8
from the IC tag 52 of the blade case 42 held inkflagle case holder 20 and writing
the use history information of the cutting blade8he IC tag 52. Accordingly, the
use history information of the cutting blade 8 réaaim the IC tag 52 by using the
reader/writer 54 can be reflected in the processorglitions for the workpiece 11 to
be processed. Further, the new use history infoomaf the cutting blade 8 after

processing of the workpiece 11 can be written te I8 tag 52 by using the

9



reader/writer 54. As a result, the use historyhef cutting blade 8 can be managed
easily and suitably.

The present invention is not limited to #imve preferred embodiment, but
various modifications may be made. For exampleilentihe reader/writer 54 is
provided on the blade case holder 20 in the cudjpgaratus 2 of the above preferred
embodiment, the reader/writer 54 may be locatexhgtposition where the use history
information of the cutting blade 8 can be transmditand received between the
reader/writer 54 and the IC tag 52. FIG. 6 isl@estatic sectional view showing the
structure of a blade case holder 20 and its pemple a cutting apparatus 62
according to a modification of the above preferesdbodiment. In the cutting
apparatus 62 shown in FIG. 6, a reader/writer (medi® means) 54 is provided in the
side surface 6b of the cover 6 to which the bladsecholder 20 is fixed. The
reader/writer 54 is located so as to be opposdtiddlade case holder 20. Thus,
also in the case that the reader/writer 54 is &mtat an area opposed to the blade case
holder 20, the use history information can be $lytaransmitted and received
between the reader/writer 54 and the IC tag 52.

The present invention is not limited to tetails of the above described
preferred embodiment. The scope of the invensatefined by the appended claims
and all changes and modifications as fall withia #guivalence of the scope of the

claims are therefore to be embraced by the inventio
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WHAT ISCLAIMED IS:

1. A-cutting apparatus comprising:

a chuck table for holding a workpiece;

a cutting blade for cutting said workpidmdd on said chuck table;

cutting means on which said cutting bladdatachably mounted;

control means for controlling said cuttinggans according to processing
conditions set for processing of said workpiecet an

a blade case holder for holding a blade fasstoring said cutting blade;

said blade case being provided with angnated circuit tag allowing
reading and writing of use history information afdcutting blade;

said cutting apparatus further comprisiegd/write means connected to
said control means for reading the use historyrmédion of said cutting blade from
said integrated circuit tag of said blade case hgldaid blade case holder and writing
the use history information of said cutting blades&id integrated circuit tag,

wherein the use history information of saigting blade read from said
integrated circuit tag by said read/write meansraflected in said processing
conditions, and the use history information of saudting blade after processing of
said workpiece is written to said integrated cir¢ag by said read/write means.

2. The cutting apparatus according toneldi, wherein said read/write
means is provided on said blade case holder.

3. The cutting apparatus according toneldi, wherein said read/write

means is provided in an area opposed to said bEskholder.
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