CARRIER APPARATUS OF THIN DISK-SHAPED WORKPIECE, METHOD OF MANUFACTURING
THE SAME, AND BOTH-SIDE GRINDING MACHINE BACKGROUND Or THE INVENTION Field of
the Invention The present invention relates to a carrier apparatus of a thin disk-shaped workpiece,
a method of manufacturing the same, and a both-side grinding machine, and more particularly to a
workpiece rotation supporting technology for positioning the circular outer circumference of a
workpiece in a radial direction, and rotating and driving the workpiece, in machining of surface side
and/or reverse side of a thin disk-shaped workpiece such as a semiconductor wafer. Description of the

Related Adnrr TEQr eXaipRler asemicerducten waiesis manufastured:irem aeqluntnas semiconductor
ingot made of single crystal silicon and cut into thin slices, and the surface and reverse sides thereof

are machivedbyra grinding riachinalar polishingdfidctineFangrinishdd tolaaioniiE surfaces. In
grinding or polishing work of a thin disk-shaped workpiece such as semiconductor wafer (hereinafter
called workpiece), while the workpiece is rotated and supported, the surface side and/or reverse side

's machingd, And. 3RS e rmn ryveNTION

Field of the Invention

The present invention relates to a carrier apparatus of
a thin disk-shaped workpiece, a method of manufacturing the
same, and a both-side grinding machine, and more particularly
to a workpiece rotation supporting technology for positioning
the circular cuter circumference of a workpiece in a radial
direction, and rotating and driving the workpiece, in
machining of surface side and/or reverse side of a thin

disk-shaped workpiece such as a semiconductor wafer.

Description of the Related Art

For example, a semiconductor wafer is manufactured from
a columnar semiconductor ingot made of single crystal silicon
and cut into thin slices, and the surface and reverse sides
therecf are machined by a grinding machine or polishing machine,
and finished to smcoth surfaces.

In grinding or polishing work of a thin disk-shaped
workpiece such as semiconducter wafer (hereinafter called
workpiece), while the workpilece is rotated and supported, the

gsurface side and/or reverse side is machined, and a both-side



grinding machine of grinding the surface and reverse sides of a semiconductor wafer is disclosed, for
example, in Japanese Patent Laid-Open Publication No. 2003-71704. In the both-side grinding
machine disclosed in Japanese Patent Laid-Open Publication No. 2003-71704, an annular carrier ring
b of a carrier apparatus a is rotationally disposed on a frame not shown. At one inner circumferential
side of this carrier ring b, a pair of fixed carrier bodies c are disposed, and other inner circumferential
side, a pair of movable carrier bodies d are rotationally disposed in a horizontal plane around a support
shaft e, and by these pairs of fixed and movable carrier bodies c, d,..., the workpiece (wafer) W is

positioned jn-aradial,direction,.and-a.carrier maip:hody, for fetating and suppartingjis.constituted. The

workpiece W is detachably held in an inner circumferential area of the carrier bodies c, d, ..... The
workpiece ¥V is:accomimodated andsupporteds il the-carriening teina state beiag lifted by the air from
an air-bearing device not shown. A spring f is hooked between the both movable carrier bodies d,
d, and by thiztspring 2 e PothrmEvanié catderbddies 40 8 &réd totafionally forced to the workpiece W

side, and the workpiece W s held lgosely in a state approaching tc the workpiece W. On the carrier
ring b, an actuator%%ttgﬁ%\ﬁr? ?S%dmi%g?eé/f:éﬁaimﬁ”g’%%ﬁﬁéég V7 7€ Carried 79 BFBGE this actuator

works {o rojale he botlsmouable carist bdiegod: din aneuler sirauplerenial diectian of the carrier

ring b by resisting the thrusting force of the spring f, and the workpiece W is released from the held
state. ncidentally; the werkpiece W is-heleh witha: slight gap between the,isnescirsunferential
positions of the carrier bodies c, d, that is, between the inner peripheral edges of the fixed carrier
bodies c, ccand: movaibte cartiet bodies dAd. cone inner circumferential side of

this carrier ring b, a pair of fixed carrier bodies ¢ are
disposed, and other inner circumferential side, a pair of
movable carrier bodles d are rotationally disposed in a
horizontal plane arcund a support shaft e, and by these pairs
cf fixed and movable carrier bodies ¢, d,.., the workpiece
(wafer) W is positiocned in a radial directicon, and & carrier
main bedy for rotating and supporting is constituted. The
workpliece W is d@tachabi&rheldjjaan,inner‘circumfer@ntial.area
of the carrier bodies ¢, d, ... The workpiece W is accommodated
and supported in the carrier ring b in a state being lifted
by the air from an air-bearing device not shown.

A spring f is hooked between the both movable carrier
bedies d, d, and by this spring £, the both movable carrier
bodies d, d are rotationaily'forced to the workpiece W side,
and the workpiece W is held loosely in a state approaching te
the workpiece W. On the carrier ring b, an actuator not shown
is disposed, and when the workpiece W is carried in or out,

this actuator works to rotate the both movable carrier bodies



So as to be positioned between the pair of fixed carrier bodies c, c, a notch trigger g is mounted and
fixed at one inner circumferential side of the carrier ring b, and at the leading end part, a pointed end
engaging part h forming a plane triangular pointed edge is formed. When the workpiece W is held
between the fixed carrier body ¢ and the movable carrier body d, the pointed end engaging part h of
the notch trigger g is engaged with a notch Wn as a cut portion on the outer circumference of the
workpiece W. In this state, the carrier ring b is rotated by a motor not shown, and the workpiece W is
rotated integrally by way of the notch trigger g. At the upper and lower sides of the carrier

apparatus g, apair of cup-shaped.grinding wheels i, 1and motors s j for.rotating them are disposed so

as to be movable in the infeed direction against the carrier apparatus a. In a state of the workpiece
W held in theleartersapparatus &,y rotatian ohthescarsies fingrhs the workpiece ~Whistetated by way
of the notch trigger g, and the pair of grinding wheels i, i are rotated, and are cut deep and moved
toward the'$uféeé el réversersides af thefworkpidce W BY thistinfeed movement, the grinding
wheels i, i grind the su reverse sides of the workpiece W simultaneously. Further, as

rface and | 5 C ! .
disclosed in \_]apan@%%)ﬁ?aetgﬁﬁ_géiéf-’oﬁgﬁ If’]l%i‘f:%ﬁsﬁ%y. {4 12835767 5A tﬁéﬁﬁ%@gsﬁf‘@’technology of
smoothly Aolisjog;oraaning ihe suface;pla seqisandyctor.water, he caier bodles ¢..d. - and the

notch trigger g may be formed as one piece. However, in suc conventlonaf:%%ﬁﬁgeuraion of the
carrier app@baiussth@,fqﬂpw&&ar%em§éﬂ@,\/@ebﬁa{hl@ngwﬂ&n@ng%@pggo%%@tsg@ve been
desired.

the fixed carrier bodies ¢, ¢ and movable carrier bodies d,

d.

5S¢ as to be pesitilioned between the pair of fixed carrier

bodies C,cy a notch trigger g is mounted and fixed at one inner

circumferential side of the carrier ring b, and at the leading

end part, a pointed end engaging part h forming a plané

triangular peinted edge is formed. When the workpiece W is

held between the fixed carrier body ¢ and the movable carrier

body d, the pointed end engaging part h of the notch trigger

g is engaged with a notch Wn as a cut portion on the outer

circumference of the workpiece W. In this state, the carrier

ring b is rotated by a motor not shown, and the workpiece W

is rotated integrally by way of the notch trigger g.

At the upper and lower sides of the carrier apparétus

a, a pair of cup-shaped grinding wheels i, i, and motors 7,

j for rotating them are disposed so as to be movable in the

infeed direction against the carrier apparatus a.

In a state of the workpiece W held in the carrier

apparatus a, by rotation of the carrier ring b, the workpiece



(1) The carrier bodies c, d, ... and the notch trigger g contacting with the workpiece W are worn in a
time course, and should be regularly replaced as consumable parts, but the number of parts is great
and the structure is complicated, and it was hard to reduce the cost. In particular, since the
plurality of fixed and movable carrier bodies c, d, for constituting the carrier main body have the
function of positioning the workpiece W in a radial direction, and, in principle, the parts are replaced in
batch, but it was costly. (2) The notch trigger g functioning as a rotating and driving plate of the
workpiece W is worn more heavily than the carrier bodies c, d,..., and is replaced very frequently, and

generally iwisifgrmsg%@sspawﬁ Paft from tﬂ@@@ﬁri%rrmaé;e@%x, angts hase end pat is mounted
and fixed on the carrier ring b, and projects inward in the radial direction between the pair of fixed
carrier bodies age,-andriscerigaged with-thermnateh 3Wn of thie sorkpieceWeth such eonfiguration,
however, the notch trigger g projects inward in the radial direction from the carrier ring b as the
mounting partaaitl is'suppoted-ike atartileser cand Ay bé defiectedrsigaifieantly wiveh a load is

applied to the, no,tc%trig er g, and as a result, th Work%%e%gw may be deflected together with the

notch trigge? §° or thee 5‘83&%% stateof oI Shd the hotth ti§gar 5 M55 be loosened,

and the warkpiecgW,mayhe broken, and defective; parts may e formed, gL the grinding wheels i, i

may be broken, and other problems have been known. In particular, when using the grinding
wheels i, i of largerdiammeter inarderite enhaseae the grinding-efficiency=and the grinding precision, in
order to prevent mutual interference of the grinding wheels i" the carrier ring b is also increased in
diameter, &rié thekehgtin of the HotchlAdgérg is-extremebyr extendeéd cane theselproblenis become
more prominent. (3). The notch trigger g.is thinner than the workpiece W, and a rigid material is

demanded®BUt hf'thé Bresemt & dpaciat fiAinated Sfuttiné i formied a8 WidAI856E H-p&tent

wafer, the carrier bodies ¢, d, .. and the notch trigger g may
be formed as one piece.

However, in such conventional configuration of the
carrier apparatus, the following problems have been known, and
further improvements have been desired.

(1) The carrier bodies ¢, d, .. and the notch trigger
g contacting with the workpiece W are worn in a time course,
and should be regularly replaced as consumable parts, but the
number of parts is great and the structure is complicated, and
it was hard to reduce the cost.

In particular, since the plurality of fixed and movable
carrier bodies ¢, d, .. for constituting the carrier main body
have the function of positioning the workpiece W in a radial
direction, and, in principle, the parts are replaced in batch,
but it was costly.

(2) The notch trigger g functiocning as a rotating and

driving plate of the workpiece W is worn more heavily than the



document 1, or a required thickness is created by cutting out from engineering plastics such as PEEK
(polyetheretherketone) resin, and the material cost and manufacturing cost are high, and it was an
expensive part as a consumable part. (4) The carrier main body surrounding the outer
circumference of the workpiece W is a split structure consisting of a plurality of fixed and movable
carrier bodies c, d, ..., and each plate is likely to be distorted, deflected, or deformed, which caused
adverse effects on the workpiece W in the grinding process, and it was hard to enhance the grinding
precision. (5) Or, as disclosed in Japanese Patent Laid-Open Publication No. H11-333707, in the

structure forming the gawries bodiessc, d, .gand;the.ngteh trigger.g as andntegralpiece, jfithe notch
trigger portion heavy in abrasion is worn first, all of the integrally formed carrier main body and the
notch trigggemeustibé yepladedfin batchaar in osder-extenskthe lifewof thedntegrat pieee; the constituent
material must be changed to a material suited to the notch trigger, and it adds to the material cost.
BRIEF SUNMMARY:OF THEIRVERTIORE Tt lipigihended pritfaly obfectroftihe presehe invention to

resent a novel carrier apparatus of a thin disk-shaped workpiece capable of successfully solvin
{LeseconV%ﬁﬁgng’ anémhr03ects inward 1nrkhe raéﬁai dﬂ%ection betweeg' g

the pair of fixed carrier bodies ¢, ¢, and is engaged with the
notch Wn of the workpiece W. In such configuration, however,
the notch trigger g projects inward in the radial direction
frontthe_carrier‘rinngas the mounting part, and is supported
like a cantilever, and may be deflected significantly when a
load is applied to the notch trigger g, and as a result, the
workpiece W may be deflected together with the notch trigger
g, or the engagement state of the workpiece W and the notch
trigger g may be loosened, énd the workpieée W may be broken,
and defective parts may be formed, or the grinding wheels i,
i may be broken, and other problems have been known.

In particular, when using the grinding wheels i, i of
larger diameter in order to enhance the grinding efficieﬁcy
and the grinding precision, in order to prevent mutual
interference of the grinding wheels i1, i, the carrier ring b
is also increased in diameter, and the length of the notch
trigger g is extremely extended, and these problems become more
prominent.

{3) The notch trigger g is thinner than the workpiece
W, and a rigid material is demanded, but at the present, a

special laminated structure is formed as disclosed in patent



problems. It is other object of the present invention to present a carrier apparatus simple and
inexpensive in structure, and capable of processing at high efficiency and high precision, in machining
of surface side and/or reverse side of a thin disk-shaped workpiece such as semiconductor wafer.

It is another object of the present invention to present a method of manufacturing a carrier apparatus
capable of manufacturing the carrier apparatus at low cost. It is one other object of the present
invention to present a both-side grinding machine having such carrier apparatus as a constituent
device, and capable of grinding the surface and reverse sides of a thin disk-shaped workpiece such as

a document 1, or a required thickness is created by cutting out
from engineering plastics such as PEEK {polyetheretherketone)
resin, and the material cost and manufacturing cost are high,
and it was an expensive part as a consumable part.

(4) The carrier main body surrounding the outer
circumference of the workpiece W 1is a split structure
consisting of a plurality of fixed;and,movable carrier bodies
¢, d, .., and each plate is likely to be distorted, deflected,
or deformed, which caused adverse effects on the workpliece W
in the grinding process, and it was hard to enhance the grinding
precision.

{5 Or, as disclosed in Japanese Patent Laid-Open
Publication No. H11-333707, in the structure forming the
carrier bodies ¢, d, .. and the notch trigger g as an integral
plece, if the notch trigger porticn heavy in abrasicn is worn
first, all of the integrally formed carrier main body and the
notch trigger must be replaced in batch, or in order extend
the life of the integral piece, the constituent material must
be changed teo a material suited to the notch trigger, and it

adds to the material cost.

BRIEEF SUMMARY OF TﬁE INVENTION
It is hence a primary object of the present invention
to present a novel carrier apparatus of a thin disk-shaped

workpiece capable of successfully solving these conventional



semiconductor wafer at high efficiency and high precision. The configuration of the carrier apparatus of
a thin disk-shaped workpiece of the present invention relates to an apparatus of grinding or polishing
at least one side of a workpiece while supporting and rotating a thin disk-shaped workpiece, more
specifically a carrier apparatus constituting a rotation supporting device for rotating and driving a

problems.

Ii ig other cbject of the present invention to present
a carrier apparatus simple and inexpensive in structure, and
capable of processing at high efficiency and high precision,
in machining of surface side and/or reverse side of a thin
disk-shaped workpiece such as semiconducter wafer.

It is another object of the present invention to present
a method of manufacturing a carrier apparatus capable of
manufacturing the carrier apparatus at low cost.

It isone cther cbject of the present invention to present
a both~side grinding machine having such carrier apparatus as
a constituent device, and capable of grinding the surface and
reverse sides of a thin disk-shaped workpiece such as . a
semiconductor wafe? at high efficiency and high precision.

The configuration of the carrier apparatus of a thin
disk-shaped workpilece of the present invention relates to an
apparatus of grinding or pelishing at least one side of a
workpiece while supperting and rotating a thin disk-shaped
workpiece, more specifically a carrier apparatus constituting
a rotation supporting device for rotating and driving a
workpiece while supporting the circular outer circumference

of the workpiece, including an annular carrier main body having

circumference of the workpiece, and a notch trigger having a

pointed end engaging part to be engaged with a cut pcrtion



workpiece while supporting the circular outer circumference of the workpiece, including an annular
carrier main body having a circular inner peripheral edgo surrounding closely the whole circumference
of the workpiece, and a notch trigger having a pointed end engaging part to be engaged with a cut
portion provided in the circular outer peripheral edge of the workpiece, being formed as an integral
piece, in which the notch trigger is a separate part from the carrier main body, so as to be
exchangeable and joined and fixed integrally, and the pointed end engaging part has a mounting
structure of projecting inward in a radial direction from a part of the circular inner peripheral edge of the

Ca”mrn“ﬂﬂﬁgWW6edinfjxacircularouterperipheraledgecﬁftheworkpiece,
being formed as an integral plece, in which the notch trigger
is a éeparate part from the carrier main body, so as to be
exchangeable and joined and fixed integrally, and the pointed
end engaging part has amounting structure of projecting inward
in a radial direction from a part of the circular inner
peripheral edge of the carrier main body.

Preferred embodiments include the following
configurations.

(1} The thickness of the carrier main body and the notch
trigger is set thinner than the finishing thickness of the
workpiece, and Jjoining and fixing of the noteh trigger and the
carrier main body is realized by an adhesive that can be fixed
and released.

(2} The notch trigger mounting part on the carrier main
body is cut and formed in a shape corresponding to the cuter
contour shape of the junction part of the notch trigger, and
the achesive is applied on the junction surface of the notch
trigger mounting part.

(3} The notch trigger is compesed of thin plate members
having a triangular contour having one peak formed as the
pointed end engaging part to be engaged with the cut part of
"the workpiece, and in the notch trigger mounting part of the
carrier main body, circular grooves for avoiding concentration

of stress are formed at positions corresponding to remaining



Preferredembodimentsincludethefollowing configurations. (1) The thickness of the carrier main
body and the notch trigger is set thinner than the finishing thickness of the workpiece, and joining and
- fixing of the notch trigger and the carrier main body is realized by an adhesive that can be fixed and
released. (2) The notch trigger mounting part on the carrier main body is cut and formed in a
shape corresponding to the outer contour shape of the junction part of the notch trigger, and the
adhesive is applied on the junction surface of the notch trigger mounting part. (3) The notch
trigger is composed of thin plate members having a triangular contour having one peak formed as the

pointed end,ngaging: Pas to,0e engpged il the gt part glithe workpiece, nd g the notch trigger
mounting part of the carrier main body, circular grooves for avoiding concentration of stress are formed
at positions correspondingte:remaining twel peaksoftheddangular-contour of the ngtehrtrigger.

has an arc contour shape, and its section is set corresponding

to the sectional shape of the cut part of the workpiece.

The method of manufacturing a carrier apparatus of a thin
disk-shaped workpiece of the present invention is a method
suited to manufacturing of the carrier apparatus, and includes
the following steps (a) to ().

{a) Acleaning step of cleaning and degreasing Jjunction
surfaces of notch trigger mounting part of the carrier main
body and junction surfaces of junction parts of the notch
trigger;

{b) A joining step of positioning and holding the
parallelism of the carrier main body and the notch trigger,
andadheringandjoiningﬁhejunctionsurfacesofnotchtrigger
mounting part of the carrier main body and junction surfaces
of junction parts of the notch trigger while applying the
adhesive; and

(c) A finishing step of removing the excess adhesive
coming out from the junction parts of the carrier main body
and the notch trigger integrally joined at the joining step.

The both-side grinding machine of a thin disk-shaped
workplece of the present invention is a machine for rotating
and supporting a thin disk-shaped workpilece, feeding a pair

of grinding wheels rotating at high speed in the grinding wheel



(4) The pointed end engaging part of the notch trigger has an arc contour shape, and its section is set
corresponding to the sectional shape of the cut part of the workpiece. The method of
manufacturing a carrier apparatus of a thin disk-shaped workpiece of the present invention is a method
suited to manufacturing of the carrier apparatus, and includes the following steps (a) to (c). @A
cleaning step of cleaning and degreasing junction surfaces of notch trigger mounting part of the carrier
main body and junction surfaces of junction parts of the notch trigger; (b) A joining step of
positioning and holding the parallelism of the carrier main body and the notch trigger, and adhering

and joiningthe Junctionsurfaces afnotgh triggermeunting par of the garriermain bady.and junction
surfaces of junction parts of the notch trigger while applying the adhesive; and (c) A finishing step
of removing the excess dghesive coming eutfromi thejunctien gartts of the carries saaindody and the

notch trigger integrally joined at the gﬁieiining step. The both-side grinding machine of a thin
disk-shapetf6kpidce Of thé presertifiléntidn fs- 4 tachme for Fotating bndsupporeirg A thin

disk-shaped workpiere, fegding apal of 9gndipa whesls otalng,at high speed in fhe grinding wheel

other, and workpiece rotation supporting means for supporting
and reotating the workpiece, in a state of the surface and
reverse sides of the workpiece cpposite to these two grinding
surfaces between the grinding surfaces of the pair of grinding
Wheels, in which the workpiece rotation supporting means has
axial direction supporting means for positicning and
supporting the workpiece in an axial direction, and radial
direction supporting means for positioning, rotating and
supporting the workpiece in a radial direction, and this radial
direction supporting means has the carriler apparatus.

The carrier apparatus of the present invention is an
apparatus for supporting and rotating a thin disk-shaped
workpiece, and grinding or polishing at least one side of the
workpiece, and 1s more specifically & carrier apparatus
constituting a workpiece fbtation supporting apparatus for
rotating and driving while positioning and supporting the
circular outer circumference of the workpiece, including an
annuliar carrier main body having a circular inner peripheral
edge surrounding closely the whole circumference of the
workpiece, and a notch trigger having a pointed end engaging

part to be'engaged with a cut part provided in the circular

.10.



axial direction, and grinding the surface and reverse sides of the workpiece simultaneously by the
grinding surfaces of these two grinding wheels, including a pair of grinding wheels disposed so that the
grinding surfaces maybe opposite to each other, and workpiece rotation supporting means for
supporting and rotating the workpiece, in a state of the surface and reverse sides of the workpiece
opposite to these two grinding surfaces between the grinding surfaces of the pair of grinding wheels,
inwhich the workpiece rotation supporting means has axial direction supporting means for positioning
and supporting the workpiece in an axial direction, and radial direction supporting means for
positioning@ﬁ@@t_in%@egpﬁy@p@ﬂir@&;@ werkpiece,in gyradial diregtion, and this.radial direction
supporting means has the carrier apparatus. The carrier apparatus of the present invention is an
apparatus fortsuppeiting <, ratating. a thimdisic shaped workpiece i and grinting of pekishing at least
one side of the workpiece, and is more specifically a carrier apparatus constituting a workpiece
rotation suppertintFdsharatus or tetating artpdviRg While positioig ane seppbrting the circular

outer circupfer}grnc%%g]e workpiece, including an annular carrier main body having a circular inner

peripheral @dgé SurfoUnding tioselif the Whold GirdUinTeréite of #H& WotkbiEds and#endtch trigger
having a pginted end engaging part 1o-be engaged with.a gutpart proyided in the circylar outer

peripheral edge of the workpiece, being formed as an integral piece, in which the notch trigger is
integrally jained anddixed:to the carderamainhicdy as.asepptate Pastso as t;be exchanged, and the
pointed end engaging part has a mounting structure projecting inward in a radial direction from one
part of the ¢irellag hnigt periphéral edge ofitiee earriet main bbdy )l and tieerefote the fallowing effects
are Obtainfe%% and the carrier apparatus assuring machining at high efficiency and high precision can

be presen ‘E“’iﬁje{l?l pla"%hd MeXpéndive &R&fm‘?us a%ﬁ"?’ﬁé%ﬁlﬁ‘lﬁ?%ﬁﬁrfé‘ﬂ Fh%q ¥y surrounding
closely the&@@l@ﬂ%@%%@a B IUQrkpie ec&@dbteh%Pgtscgntgggeﬁ%%dﬁggha% ut part of the

workpiece are formed as an inte piece, and therefore the number of parts is fittleé and the structure

is simple, and the-eesteandia-reduced structurally. (ii) The carrier main body for positioning the
outer circumference of the workpiece in the radial direction is formed in a continuous annular shape

having a circular inher pélipherahedge closety surmandirgcthie whalewiredinfgrericesefithe workpiece,
and therefore as compared with the conventional carrier main body of split structure (see FIG. 8), the

rigidity is Higfel MhePstracETprecsdsiigot high PrICISidn feredire d WithWGiviny. 88¢&rse effect on

the procesesrllngga%%eglsd\%ncgftgegylotrkglgg " of the workpiece are formed as an

integral piece, and therefore the number of parts is little
and the structure is simple, and the cost can be reduced
structurally.

(ii) The carrier main body for positioning the ocuter
circumference of the workpiece in the radial direction is
formed in & continuous annular shape having a circular inner
éeripheral edge closely surrounding the whole c¢ircumference
of the workpiece, and therefore as compared with the
conventional carrier main body of split structure {see FIG.
8}, the rigidity is high@r, and surface processing of high
precision is realized without giving adverse =ffect cn the

precessing precision of the workpiece.

_11.



(ii) Similarly, since the carrier main body is annular and consecutive, as compared with the
conventional carrier main body of split structure (see FIG. 8), the processing distortion in manufacture
of the carrier main body is smaller, and occurrence of distortion when mounting on the carrier ring can
be effectively prevented, and further distortion, deflection or deformation when processing the
workpiece may hardly take place, and from this aspect, too, adverse effect is not given to the
processing precision of the workpiece, and surface processing of high precision is realized. (iv)
The notch trigger is a separate part from the carrier main body and is exchangeable and is integrally

joined and fixed, and thereforgoptimuy companent-naterdials may fie wsed fox both the notch trigger
and the carrier main body, and the material cost of the structure may be reduced on the whole. In

particular, armateriakhightin strength andiexcelient in-abrasmonorasistandescan be asedonly for the
notch trigger functioning as the rotating and driving member of the workpiece, heavily worn and
replaced frégtienth? Ahdtherdfdretthé tise GriRe expaitsivel matetial cah BeBUPPrREssEd%o a minimum

limit, and t{l}gSm%tggag%ogglc%gl?ggegjﬁlc%g O%tﬁ‘:%g"%%!%k' I(nva? In %ddcition, the no ch trigger is a
separate part from the carrier malhabO(ﬁ/ and’is exchangeé%lre and'is |ﬁte36r%1ﬁysjgﬁ‘1e and fixed,

therefore whendhe netchhtrigger isiwern-quteatlier0ply.the noteh trigger may. be replaced, while the
carrier main body can be used continuously until the end of its service life, and in this reSpect, the

material castrcantke suppressédohthepwheolented,(vi)Siace the noteh trigger isrintegrally joined and
fixed to the carrier main body, the protruding dimension from the mounting part of the notch trigger
inward in theragial diréctioh Baveryamalbandnfilikethe eoavestionat cantileves Gfpersupporting
structure, g gljggd [ glie to the no%:h trigger, it is not deflected significantly. As a result, the

a
workpiece'1§ hiot Ei’is%c‘?r?ed? Gother With thehotch trigGe Grid the Ehgtfehient stite Sfthe workpiece
and the noteh.frigast Iiotloasened- and.aanyentional problem ef,raekdng, eLworkpiege, occurrence

of defective parts, or breakage of grinding wheeéls or other tools may be mostly avoided.
surface processing of high precision is realized.

(iv) The notch trigger 1s a separate part from the
carrier main body and is exchangeable and ig integrally Joined
and fixed, and therefore optimum component materials may be
used for both the notch trigger and the carriaﬁ'main,body, and
the material cost of the structure may be reduced on the whole.

In particulaxr, a material high in strength and excellent
in abrasion resistance can be used only for the notch trigger
functioning as the rotating and driving member of the workpiece,
heavily worn and replaced freguently, and therefore the use
of the expensive material can be suppressed to a minimum limit,
and the material ceost can be reduced on the whole.

(v) In addition, the notch trigger is a separate part
from the carriermain body and is exchangeable and is integrally
joined and fixed, therefore when the notch trigger is worn out

earlier, only the notch trigger may be replaced, while the

.12-



For example, in the grinding process, when grinding wheels of large diameter are used in order to
enhance the grinding efficiency or grinding precision, since there is no interference between the
mounting part of the notch trigger and the grinding wheels, it is not required to extend the length of the
trigger notch. (vii) Similarly, by such mounting structure of the notch trigger as mentioned above,
it Is not necessary to use expensive material (for example, PEEK) as countermeasure of lowering of
rigidity by the conventional cantilever type structure, and the cost can be reduced by using inexpensive
materials. (viii) Moreover, since the notch trigger is joined and fixed to the carrier main body, its

shape can be.simplified,;Sp that the. processing.costof the notehitrigger ean besaved, aad further as

compared with the conventional notch trigger, the material consumption is saved, and the cost is

lowered alsa in this teispect.i fe, Aecardingto the mamdacturinganethog-afthecasrHerapparatus of the

present invention, the carrier apparatus performing these effects effectively can be manufactured

easily and B¢ I10W eSSt S SeAcebrdifg to' fife Both-side grinding machine of the present invention, since

such carrier apparqf:us is provided Lhe abov%effects can be effectively displayed, and the surface and
t

reverse sides of a thir islg’-%ﬁlgﬁeéf Workpiete dan-5& Grodrd SintGtifeously Stfigh éffiGiency and

mgh[ﬁeCBgyked to-the carrier main body, the protruding dimension from
the mounting part of the notch trigger inward in the radial
direction 1is very small, and unlike the conventicnal
cantilever type supporting structure, if a leoad is applied to
the notch trigger, it is not deflected significantly. As a
result, the workpiece is not distorted together with the notch
trigger;andtheengagementstateofthevmmkpieceandthep@tch
trigger is not lcosened, and conventional problems of cracking
of workpiece, cccurrence of defective parts, or breakage of
grinding wheels or other tools may be mostly avoided.

For example, in the grinding process, when grinding
wheels of large diameter are used in order to enhance the
grinding efficiency or grinding precision, since there is no
interference between the mounting part of the notch trigger
and the grinding wheels, it is not required to extend the length
of the trigger notch.

(vii} Similarly, by such mounting structure of the
notch trigger as mentioned above, it is not necessary to use
expensive material (for example, PEEK) as countermeasure of
lowering of rigidity by the conventicnal cantilever type

structure, and the cost can be reduced by using inexpensive
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These and other objects and features of the present invention will be more clearly appreciated and
understood by reading the detailed description based on the accompanying drawings and novel facts
disclosed in the claims thereof. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a sectional
view showing a configuration of principal parts of a horizontal both-side grinding machine in an
exemplary embodiment of the present invention. FIG. 2 is a front view showing the configuration
of the same both-side grinding machine in a partial sectional view along line II-1l of FIG. 1. FIG. 3
is a magnified front view of a configuration of a carrier main body and a trigger notch as essential parts
of a carrier,gpparatus-of the both-side grinding machine. FIG. 4 is a magnified sectional view of
the configuration of the carrier main body and the trigger notch of the carrier apparatus along line IV-IV
of FIG. I. {viii) Moreover, since the notch trigger is joined and

fixed to the carrier main body, its shape can be simplified,
50 that thelprocessing'cost of the notch trigger can be saved,
and further as compared with the conventional notch trigger,
the material consumpticn is saved, and the cost is lowered also
in this respect.

According to the manufacturing method of the carrier
apparatus of the present invention, the carrier apparatus
performing these effects effectively can be manufactured
easily and at low cost.

Acéording to the both-side grinding machine of the
present invention, since such carrier apparatus is provided,
the above effects can be effectively displaved, and the surface
and reverse sides of a thin disk-shaped workpiece can be ground
simultanecusly at high efficiency and high precision.

These and other objects and features of the present
invention will be more clearly appreciated and understood by
reading ﬁhe detailed description based on the accompanying

drawings and novel facts disclosed in the c¢laims thereof.

BRILE DESCRIPTION CF THE DRAWINGS
FIG. 1 is a secticnal view showing a configuration of
principal parts of a horizontal both-side grinding machine in

an exemplary embodiment of the present inventicn.
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FIG. 5 is a magnified exploded perspective view of carrier main body and the trigger notch of the
carrier apparatus. FIG. 6A is a'magnified front view of the notch trigger. FIG. 65 is a magnified plan
view of the notch trigger. FIG. 7 is a front view showing a semiconductor wafer as a workpiece to be
ground by the both-side grinding machine. FIG. 8A is a front view showing a partial section of principal
parts of a conventional both-side grinding machine for grinding the semiconductor wafer.

FIG. 2 1s a front view showing the configuration of the
same both-side grinding machine in a partial sectional view
along line I1TI-II of FIG. 1.

FIG. 2 1s a magnified front view of a configuration of
a carrier main body and a trigger notch as essential parts of
a carrier apparatus of the both-side grinding machine.

FIG. 4 is amagnified sectional view of the configuration
of the carrier main body and the trigger notch of the carrier
apparatus along line IV-IV of FIG. 1.

FIG. 5 is a magnified exploded perspective view of
carrier main body and the trigger notch of the carrier
apparatus.

FIG  6A 15 a magnified front view of the notch trigger.

FIG. 6B is a magnified plan view of the notch trigger.

FIG. 7 is a front view showing a semiconductor wafer as
a workpiece to be ground by the both-side grinding machine.

FIG. 8A is a front view showing a partial section of
principal parts of a conventional both-side grinding machine
for grinding the semiconductor wafer.

FIG. 8B 1is a side view showing a partial section of

principal parts of the both-side grinding machine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A preferred embodiment of the present invention is

specifically described below according to the accompanying



FIG. 85 is a side view showing a partial section of principal parts of the both-side grinding machine.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT A preferred embodiment of the
present invention is specifically described below according to the accompanying drawings.
Throughout the drawings, same reference numerals refer to same components or elements. The
both-side grinding machine of the present invention is shown in FIG. 1 and FIG. 2, and this grinding
machine is specifically to grind the surface and reverse sides of a thin disk-shaped workpiece W
simultaneously, such as a semiconductor wafer shown in FIG. 7, and is more specifically a horizontal

both-side gringincmaching havipgarinding-wheglaxess3, 4 oha payref.qrinding wheels: L, 2 rotated
and supported oppositely in the horizontal direction. The semiconductor wafer W as the object of
grinding in tlee present preferredrerobedimentis & thinslisksshaped piece of thickness of 1 mm or less,
and in order to align the crystal direction of the wafer in the manufacturing process, a notch Wn is
provided as a cut parEirtHe cifcuisr titer HeRpHBRAEdte QA theisBAEPreferéddmBBdiment, the

notch Wn i§_gtigﬁ%%gﬁﬁgi\%el%?Olasatr?c?cgji%v.e gr’in%ig "this grinding machine is
specifically to grind the surface and reverse sides of a thin
disk-shaped workpiece W simultanecusly, such as a
semiconductor wafer shown in FIG. 7, and is more specifically
a horizontal both-side grinding machine having grinding wheel
axes 3, 4 of apair of grinding wheels 1, 2 rotated and supported
ocppositely in the horizontal direction.

The semiconductor wafer W as the object of grinding in
the present preferred embodiment is a thin disk-shaped piece
of thickness of 1 mm or less, and in order to align the crystal
direction of the wafer in the manufacturing process, a notch
Wn is provided as a cut part in the circular outer peripheral
edge. In the present preferred embodiment, the notch Wn is
utilized effectively so as to achieve grinding.

This grinding machine basically comprises, as shown in
FIG. 1 and FIG. 2, a pair of right and left grinding wheels
1, 2 and a workpiece rotation supporting device 5 as principal
components of the grinding section, and the workpiece rotation
supporting device S mainly includes a carrier apparatus 6 which
is ancther feature of the present invention.

The grinding wheels 1, 2 are spécifically cup-shaped

grinding wheels, and their peripheral edge leading ends 1la,
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This grinding machine basically comprises, as shown in FIG. 1 and FIG. 2, a pair of right and left
grinding wheels 1, 2 and a workpiece rotation supporting device 5 as principal components of the
grinding section, and the workpiece rotation supporting device 5 mainly includes a carrier apparatus 6
which is another feature of the present invention. The grinding wheels 1, 2 are specifically
cup-shaped grinding wheels, and their peripheral edge leading ends la, - 2a are annular grinding
surfaces. These grinding wheels 1, 2 are disposed so that the grinding surfaces la, 2a may be
opposite to each other in a nearly horizontal state, and at the grinning position between the two

grinding surfacesdas2a.as deseribed: bejow, thewerkpiegg W is kotated; and supparted by the
workpiece rotation supporting device 5. More specifically, the grinding wheels 1, 2 are detachably
mounted ahddixeddt $he teatling ends of thexgrinding iwheetaxes 3c4. The giindingywheel axes 3, 4
are driven and coupled by drive motors 7, 8 installed inside of the grinding wheel stand not shown, and
are operate@h?e axiaf directiciia! tRatis fare mavedds the & d Bitéetiors-R 0¥ byagrihdifig wheel

infeed d_evjccrtlas (not srgjown simila%l%/ ins@l@d insidetgft e grinding%\/heel stand. ggg workpiece
rotation supp%rtﬁw@l&e\?iél SHURCHONS as ?/vo"ﬂ?ﬁréice rotation s%ﬁ)o ilﬁbgmse%ﬁ tor°5u rting and

rotating the workpiece WY aaplis designed 1o, supportandsratate the workpiece W beween the grinding
surfaces la, 2a of the pair of grinding wheels 1, 2 so that its surface and reverse sides Na, Wb may
remain in & perpendicutarstate-oppasite; torthe beth grindingsirfacesia, 2a.
| More specifically, the grinding wheels 1, 2 are

detachably mounted and fixed at the leading ends of the grinding

wheel axes 3, 4. The grinding wheel axes 3, 4 are driven and

coupled by drive motors 7, 8 installed inside of the grinding

wheel stand not shown, and are cperated in axial directions,

that is, are moved in the infeed directions X, Y by grinding

wheel infeed devices (not shown) similarly installed inside

of the grinding wheel stand.

The workpiece rotation supporting device 5 functions as
workpiece rotation supporting means for supporting and
rotating the workpiece W, and is designed to support and rotate
the workpiece W between the grinding surfaces 1la, 2a of the
palr of grinding wheels 1, 2 so that its surface and reverse
sides Wa, Wb may remain in a perpendicular state opposite to
the both grinding surfaces la, Za.

Further, the workpiece rotation supporting device 5
includes axial direction supporting means 10 for positioning
and supporting the workpliece W in the axial direction, and

radial direction supporting means 11 for positioning the
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Further, the workpiece rotation supporting device 5 includes axial direction supporting means 10 for
positioning and supporting the workpiece W in the axial direction, and radial direction supporting
means 11 for positioning the workpiece W in the radial direction and rotating and supporting, and this
radial direction supporting means 11 has the carrier apparatus 6 as the principal component. The
axial direction supporting means 10 is formed as a static pressure supporting device for positioning
and supporting the surface and reverse sides Na, Wb of the workpiece W without making contact by
way of a static pressure fluid, and its principal components are a pair of right and left static pressure

pads 15, 16 dispgsed.apngsitely to.each qther. Thess sfaticpressurepads 15,16 are ggnnected to a

fluid supply source not shown, and a pressure fluid such as water supplied from the fluid supply source
is ejected fam arstatie prassure greeve (rokshown); and thesusface and reverse sitesNa, Wb of the
workpiece W are statically held in a contact-free state nearly in a axial direction central position
between te@pindihg Surfages t@ 2o of thellyeth grvdirg whéels 1, 2. The radial direction
supporting means 11 formed_as a rotation driving device for positioning, the workpiece Win the radial

direction and rotatingfafd driviry: andit prindpardompon&hteitclude the & apSafatus 6 for
fitting and gg%@ggin%tpgg\é%giecgu\glpggglanr tating, deyice 47 as g rotation, drive unit for supporting

and rotating this carrier apparatus 6. The rotating device 17 is composed as shown in FIG. 1, in

which a plurglief-(fewy imthe prefered embediment)s ides wa, Wb of the workpiece

W without meking contact by way of a static pressure fluid,

and 1ts principal compcenents are a pair of right and left static

prezssure pads 15, 16 disposed oppositely to each other. These

static pressure pads 15, 16 are connected to a f£fluid supply

source not shown, and a pressure fluid such as water supplied

from the fluid supply scurce is ejected from a static pressure

groove (not shown), and the surface and reverse sides Wa, Wb

of the workpiece W are statically held in a contact—-free state

nearly in a axial direction central position betwesen the

grinding surfaces la, 2a of the both grinding wheels 1, 2.

The radial direction supporting means 11 formed as a

rotation driving device for positioning the workpiece W in the

radial direction and rotating and driving, and its principal

components include the carrier apparatus 6 for fitting and

supporting the workpiece W, and a rotating device 17 as a

rotation drive unit fer supporting and roﬁating this carrier
apparatus 6.

The rotating device 17 is composed as shown in FIG. 1,

in which a plurality cof (four in the preferred embodiment)
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support rollers 20, 20, are rotationally supporting an outer circumference 30a of a carrier ring 30 of the
carrier apparatus 6, and a ring drive gear 21 is engaged with inner teeth 33a of a carrier presser 33
integrally fitted and fixed to the carrier ring 30, and the ring drive gear 21 is driven and coupled to a
rotation driving source not shown. Herein, by driving and rotating of the ring drive gear 21 by this
rotation driving source, the carrier apparatus 6 for fitting and supporting the workpiece W is rotated
and operated around the center of rotation defined by the support rollers 20, 20, ..., and the
workpieceW is supported and rotated in a state positioned in the radial direction. The carrier

apparatus @ig0-fit-and suppartthe werkpiece, W and as,shoyn gh@@& apd EIG,. 2, ILis mainly
composed of the carrier ring 30, carrier main body 31, notch trigger 32, and carrier presser 33.

The carrieraring-86 is:adocatian functiening as¢hermain bodymingotthecarrienapparatys 6, and is
formed of an annular ring member as shown in FIG. 1, and as shown in FIG. 2 and FIG. 4, an outer
circumfereftialSiffate 30isToied emra cylindricatsuracs! THd barriereingt3®has e outer

circumfereg%alasu;fggg 30a ro;ationa_llyg)g)sitioned and supr)%)r_ted by the four support rollers 20, 20,
...of the rotating device 77 a& e’ fottion driving it Af the nnd? ditietet Eife dfth&Barrier ring 30,

e rotation

an annulacmaunging awepve S06s pravidadcontpuoysty.around the.whale graugigrence, and the

outer peripheral edge position of the carrier main body 31 Is titted in the mounting gr%ove 30c, and is

mounted and fixeddrom both sides exghangeablerhyran apnular carrier presser 33. Fixing the carrier
presser 33 on the carrier ring 30 is properly realized by any conventional fixing means, and in the
illustrated preferret EfBédimentSmountidgdoltst@ot Shownpareiseding drive gear

21 by this rotation driving source, the carrier apparatus 6
for fitting and supporting the workpiece W is rotated and
operated around the center of rotation defined by the support
rollers 20, 20, .., and the workpiece W is supported and rotated
in a state positioned in the radial direction.

The carrier apparatus 6 is to fit and support the
workplece W, and as shown in FIG. 1 and FIG. 2, it is mainly
‘composed of the carrier ring 30, carrier main body 31, notch
trigger 32, and carrier presser 33.

The carrier ring 30 is a location functioning as the main
body ring of the carrier apparatus 6, and is formed of an annular
ring member as shown in FIG. 1, and as shown in FIG. 2 and FIG.
4, an outer circumferential surface 30a 1s formed on a
cylindrical surface. The carrier ring 30 has the outer
circumferential surface 30a rotationally positioned and
supported by the four support rollers 20, 20, .. of the rotating
device 17 as the rotation driving part.

At the inner diameter side of the carrier ring 30, an
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The carrier presser 33 is formed like an inner toothed wheel made of an annular ring member as
shown in FIG. 1, and the inner teeth 33a are formed in the inner circumference. Thus, when the carrier
presser 33 is integrally fitted and fixed in the mounting groove 30c of the carrier ring 30, as mentioned
above, the outer circumference 30a of the carrier ring 30 is rotationally supported by the four support
rollers 20, 20, of the rotating device 17 as the rotation drive unit, and the ring driving gear 21 of the
rotating device 17 is engaged with the inner teeth 33a of the carrier presser 33. The carrier main
body 31 is a location for fitting and supporting the workpiece W in collaboration with the notch trigger

32, and mage.spedifically as shown. I FIG st issformed:of asthin annular plate matedial; and its

circular inner peripheral edge 314 is formed to Surround closely the circular outer circumference
(whole ciratimaferenee)of the-workpieean W, Thahis, the sircular 4mepperipherakedgefia has an
inside diameter slightly larger than the outside diameter of the workpieceW to be ground, and a
specified gapsistfornediagainst e ogtermperipisryofthelwotkpie sl Whahdhansa theworkpiece W is
freely fitted and supported on the carrier main body 31. _The notch trigger 32 has a pointed end

engaging Fart 328 to-b& engafed with tHE WOt WA S a Edts5att prévidedin the circtfa outer
giripheral eeggga(}{gt@g%;logkwcgw AN, B gomposed.as gg_gzgtgggal piece ‘E’E%EQ% cafrier main body

More specifica "§/,”the notch frigger 32 is integrally’joined and fixed to the carrier main body 31

as an exchangesble;separate patoandtbe-peinted-end-engaging pait 32ahas a-meuating structure of
projecting inward in a radial direction from a part of the circumferential direction of the circular inner

peripheraliedge 131 a ©f the:carrien aiairt bady @ 1rEhe pointediendrengaginglpart 82a of the notch
trigger 32 is engaged with the notch Wn of the workpiece W in a rotating direction of the carrier

apparatus - ft a'staté GFthe Wotkpiece W Weing free eryalfedtant Sipportettinthé Eircular inner

penphemﬂedge3%%8fgg%%%é@ﬂgggggggxggis formed like an inner toothed

wheel made of an annular ring member as shown in PIG. 1, and
theinnerteethﬁiﬁaareformedij1theinnercircumference.Thus,
when the carrier pressér 33 is integrally fitted and fixed in
The mounting groove 30c of the carrier ring 20, as mentioned
above, the outer circumference 30a of the carrier ring BO is
rotationally supported by the four support rollers 20, 20, ..
of the rotating device 17 as the rotation drive unit, and the
ring driving gear 21 of the rotating device 17 ig engagéd.with
the inner teeth 33a of the carrier pressser 33.

The carrier main body 31 is a lccation for fitting and
supporting the workpiece W in collaboration with the notch
trigger 32, and more specifically as shown in FIG. 1, it is
formed of a thin annular plate material, and its circular innex
peripheral edge 3la is formed to surround closely the circular
cuter circumference {(whole circumference} of the workpiece W,

That is, the circular inner peripheral edge 31a has an inside
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The carrier main body 31 and the notch trigger 32 are designed to be rotated integrally in the rotating
direction while positioning the workpiece W in the radial direction while engaging and supporting freely,
and in the grinding process, they contact heavily with the workpiece W, and the gap to the workpiece
W may be excessive due to abrasion, or uneven abrasion may cause adverse effects on the grinding

precision. Accordingly, the carrier main body 31 and the notch trigger 32 are formed as
consumable parts to be exchanged regularly or irregularly, and have the following characteristic
structure. The thickness of the carrier main body 31 and the notch trigger 32 is set smaller than

the finishing thickness of theworkpiece W,.and, jgining and, fixing of tﬁ%%&%ﬁfiggﬁ 32,on the carrier
main body 31 is achieved by an adhesive that can be fixed and released. The notch trigger mounting
part 35 in the capierdaaindaody 3t-iscud anch foemeddn arshape epriesponding tedhe outer

the ocuter periphery of the workpilece W, and hence the workpiece

W is freely fitted and supported on the carrier main body 31.

The notch trigger 32 has a pointed end engaging part 32a
to be engaged with the notch Wn as a cut part provided in the
circular outer peripheral edge of the workpiece W, and is
composed as an.integral piece with the carrier main body 31.

More specifically, the notch trigger 32 is integrally
Joined and fized to the carrier main body 31 as an exchangeable
separate part, and the pointed end engaging part 32a has a
mounting structure cof projecting inward in a radial direction
from a part of the circumferential direction of the circular
inner peripheral edge 3la of the carrier main body 31. The
pointed end engaging part 32a of the notch trigger 32 is engaged
with the notch Wn of the work?iece W in a rotating direction
of the carrier apparatus 6, in a state of the workpiece W being
freely engaged and supported in the circular inner peripheral
edge 3la of the carriler main body 31.

The carrier main body 31 and the notch trigger 32 are
designed to be rotated integrally in the rotating direction
while positioning the workplece W in the radial direction while
engaging and supporting freely, and in the grinding process,
they contact heavily with the workpiece W, and the gap to the

workplece Wmay be excessive due to abrasion, or uneven abrasion
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peripheral contour shape of the base end side junction part 32b of the notch trigger 32, and the
adhesive is applied to the junction surface of the notch trigger mounting part 35. In the illustrated
preferred embodiment, the notch trigger 32 is specifically formed as shown in FIG. 5 and FIG. 6, and it
is made of a thin plate material having a triangular contour, having one peak formed as the pointed

end engaging

may cause adverse effects on the grinding precision.

Accordingly, the carrier main body 31 and the notch
trigger 32 are formed as consumable parts to be exchanged
regularly  or irregularly, and have the following
characteristic structure.

The thickness of the carrier main body 31 and the notch
trigger 32 is set smaller than the finishing’tﬁickness of the
workpiece W, and joining and fixing of the notch trigger 32
on the carrier main body 31 is achieved by an adhesive that
can be fixed and released,

The notch trigger mounting part 35 in the carrier main
body 31 is cut and formed in a shape corresponding to the outer
peripheral contour shape of the base end side junction part
32b of the notch trigger 32, and the adhesive is applied tc
the junction surface of the notch trigger mounting part 35.

In the illustrated preferred embodiment, the notch
trigger 32 is specifically formed as shown in FIG. 5 and FIG.
6, and it is made cf a thin plate material having a triangular
contour, having one peak formed as the pointed end engaging
part 32a to be engaged with the notch Wn in the workpiece W,
and in the notch trigger mounting part 35 of the carrier main
body 31, circular grooves 35a, 3%a for avoiding stress
concentration are formed in the positions (corner positions)
corresponding to the remaining two peaks of the triangular

contour of the notch trigger 32. These circular grooves 35a,
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part 32a to be engaged with the notch Wn in the workpiece W, and in the notch trigger mounting part

35 of the carrier main body 31, circular grooves 35a, 35a for avoiding stress concentration are formed
in the positions (corner positions) corresponding to the remaining two peaks of the triangular contour

of the notch trigger 32. These circular grooves 35a,

35a bring down secondary effects of facilitating the
manufacture of the notch trigger mounting part 35.

The pointed end engaging part 3Za of the notch trigger
32 is finished in an R-shape as shown in FIG. 5 and FIG. 6A
in the illustrated preferred embodiment, having an arc-shaped
centour, and the corners in the axial direction are finished
in an orthogonal shape, and the section is formed in a
rectangular section as shown in FIG. 6B. A specific shape or
structure of the pointed end engaging part 32a may be determined
apprepriately in relation to the shape and structure of the
notch Wn of the workpiece W at the engaging partner.

That is, the pointed end engaging part 32a is finished
in an R-shape as shown in FIG. 6A, so as not to bite into the
notch Wn of the workpiece W. |

The section of the pointed end engaging part.32a is
finished in a rectangular section as shown in FIG. 6B, because
the outer circumference of the workpiece W (including the
portion of the notch Wn) may chamfered so as to avoid breakage,
and in such a case when the notch trigger 32 1is chamfered
similarly as in the workpiece W, the notch Wn of the workpiece
W may not be hooked {engaged) con the notch trigger 32, and this
is to avoid such inconveniencé.

Therefore, when the outer circumference including the
notch Wn portion of the workpiece Wis finished to a rectangular

section free from chamfering opposite to the case above,
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35a bring down secondary effects of facilitating the manufacture of the notch trigger mounting part 35.
The pointed end engaging part 32a of the notch trigger 32 is finished in an R-shape as shown in FIG. 5
and FIG. 6A in the illustrated preferred embodiment, having an arc-shaped contour, and the corners in
the axial direction are finished in an orthogonal shape, and the section is formed in a rectangular
section as shown in FIG. 63. A specific shape or structure of the pointed end engaging part 32a may
be determined appropriately in relation to the shape and structure of the notch Wn of the workpiece W
at the engaging partner. That is, the pointed end engaging part 32a is finished in an R-shape as

shown in FIG 64308886t to bitgiinto the-neteh Win-of the- workpiege W. e g éﬁg&g%ﬂ of the

pointed end engaging part 32a is finished in a rectangular section as shown in Fl 3, because the

. outer circuméerente ofdlie werkpiecelW: (ineludingtheiportion:afthe notely M) may ehamfered so as
to avoid breakage, and in such a case when the notch trigger 32 is chamfered similarly as in the
workpiece WP, the'Hotch Wiy oF thebwerkpieed Wimag not Bedrdoked {engagédyoruthe neteh trigger 32,
and this is to a\_échig S ggi'nconvenience. Therefore, when the outer circumference including the

notch (fin portion oF the WorkpiSEa Wis fintsfidd to- A Fectdhyuiat s&ction freeStromicHahiaring opposite
to the case.ahque, rcarrespondently; whan the.sectionof the painted;end %gﬁ%%mrpﬁ?%é?a of the

notch trigger 32 is in reverse configuration to the illustrated preferred embodiment, afthough not
particularlysshown in the drawing, instead of the rectangular section shown in FIG. 6B, chamfering or
similar finishing is done.

The carrier main body 31 and the notch trigger 32 are
made of proper materials in consideration,éf the material of
the workpiece W to be ground, and are not particularly specified.
They may be made of same materials or different materials
appropriately,}mﬂ:are<jesiredtxabe gselected in consideration
of degree of abrasion or others.

For example, if the workpilece W is a silicon wafer as
in the present preferred embodiment, the material of the notch
trigger 32 isnot desired tobemetal materials in consideration
of metal contamination or other problems.

In the illustrated preferred embodiment, the carrier
main body 31 ismade of inexpensive GFRP (glass fiber reinforced
plastics), and the notch trigger 32 made of enginesring
plastics having a higher strength than the GFRP used in the
carrier main bedy 31, for example, FRP based on PEEK
(polyetheretherketone) resin or the like, so that the material
cost can be suppressed.

Asmentioned above, the carrier main body 31 and the notch

trigger 32 are both consumable parts, but the notch trigger
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The carrier main body 31 and the notch trigger 32 are made of proper materials in consideration of the
material of the workpiece W to be ground, and are not particularly specified. They may be made of
same materials or different materials appropriately, but are desired to be selected in consideration of
degree of abrasion or others. For example, if the workpiece W is a silicon wafer as in the present
preferred embodiment, the material of the notch trigger 32 is not desired to be metal materials in
consideration of metal contamination or other problems. In the illustrated preferred embodiment,
the carrier main body 31 is made of inexpensive GFRP (glass fiber reinforced plastics), and the notch

trigger 32 made-of, engingering plasticshaving a-higher:steength than the GERB used in she carrier
main body 31, for example, FRP based on PEEK (polyetheretherketone) resin or the like, so that the
material cast tantiessuppressed. 1 ggeAs Mentionectabave; the carriermain bady34esd the notch
trigger 32 are both consumable parts, but the notch trigger 32 is worn more and replaced more
frequently, ErtEpEferabiomly Hhe Rotthatfigger 32 haay be made of material of higher strength and
higher wear resist er 32 is an exchangeable and separate part from the

ce. The notch tri
carrier main body%n as ehitio relclgz%k%:vég,? ahd @j&ﬁga%%a%géﬁ?n?éﬁ%aﬁ@?%ﬁﬂt[ﬁepﬁﬁ)&ss of joining
and fixing the notgh.trigger 32t the capier mﬁigsbg@%é%é%%gmn Integrakpiess (anufacturing

process) may be achieved in the following steps (a) to (c).
and fixed integrally, and the process of joining and fixing

the notch trigger 32 to the carrier main body 31 to form as
an integral pilece (manufacturing process) may be achieved in
the following steps (a) tc (c}.
{a) A cleaning step of Jjunction surfaces
A step of cleaning and degreasing junction surfaces of
notch trigger mounting part 35 of the carrier main body 31 and
junction surfaces of junction parts of the notch trigger 32.
This step is to reﬁove contamination, moisture, oily
matter or the like because the adhesive as the joining means
used in the next joining step should be free from them, so that
-the fixing capacity of the adhesive maj.be exhibited to the
full.
(b} A joining step
A step of positioning and holding the parallelism of the
carrier main body 31 and the notch trigger 32, and adhering
and joining the junction surfaces of notch trigger mounting
part 35 cf the carrier main body 31 and junction surfaces of
junction parts cf the notch trigger 32 while applying the

adhesive.
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(a) A cleaning step of junction surfaces A step of cleaning and degreasing junction surfaces of
notch trigger mounting part 35 of the carrier main body 31 and junction surfaces of junction parts of the
notch trigger 32. This step is to remove contamination, moisture, oily matter or the like because
the adhesive as the joining means used in the next joining step should be free from them, so that the
fixing capacity of the adhesive may be exhibited to the full. (b) A joining step A step of positioning
and holding the parallelism of the carrier main body 31 and the notch trigger 32, and adhering and
joining the junction surfaces of notch trigger mounting part 35 of the carrier main body 31 and junction

surfaces of junctiop:parts,f the notchdrgger,32 while gpplyingthe adhesive,, . . The applying
position of the adhesive is the entire surface of the plane portion of the notch trigger mounting part 35
in FIG. 5, and theadhEsive: is a:generatly availabletinstant adhesive; Jhe.seleeting genditions of the
instant adhesive include sufficient strength as the joining and fixing means of the present preferred

embodimeht, bRezdémponeéritdypeehigh vistssity Sandhifhnaorking efficleptle instant

adhesive. The seclecting conditions of the instant adhesive
include sufficient strength as the joining and fixing means
of the present preferred embodiment, one-component type, high
viscosity, and high working efficiency.

When joining the carrier main body 31 and the notch
trigger 32, a sufficient caution is needed so that the notch
trigger 32 and the carrier main body 31 may be parallel to each
other, and by using a surface plate or the like having a
guaranteed parallelism, the parallelism of the two parts 31
and 32 may be achieved relatively easily.

{c} A finishing step

A step of removing the excess adhesive coming out from
the junction parts of the carrier main body 31 and the notch
trigger 37 integrally joined at the joining step thoroughly
to be f£inished cleanly.

If the integrally joined notch trigger 32 and carrier
main body 31 are used directly without removing the adhesive
oozing out from the junction parts, they'may contact with the
grinding wheels 1,2 in the grinding process, thereby causing
clogging of grinding surfaces la, 2a of the grinding wheels
1, 2, or breakage of the workpiece W.

In this way, the notch trigger 32 integrally joined on
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When joining the carrier main body 31 and the notch trigger 32, a sufficient caution is needed so that
the notch trigger 32 and the carrier main body 31 may be parallel to each other, and by using a surface
plate or the like having a guaranteed parallelism, the parallelism of the two parts 31 and 32 may be

achieved relatively easily. (c) A finishing step A step of removing the excess adhesive coming out
from the junction parts of the carrier main body 31 and the notch trigger 32 integrally joined at the
joining step thoroughly to be finished cleanly.  If the integrally joined notch trigger 32 and carrier

main body 31 are used directly without removing the adhesive o0ozing out from the junction parts, they
may contaetwith the grnding whesls,1:2rinsthe grinding,progess:ithereby ga%iai 9.£1099ing of grinding
surfaces la, 2a of the grinding wheels 1, 2, or breakage of the workpiece W. In this way, the notch
trigger 32 integralhy jgin@d ant theé earderunaideody, 3-8, as>shews inktegtaengageswith the notch
Whn of the workpiece W, and rotates integrally, and a force is applied in the rotating direction, but the
notch triggér 32 the: fluskateEpreféréd emidiinkbnt isdesigidd v a jurictionsfixing structure as

shown in FIG. 3 (includin riangular contour of the notch trigger 32) , so that it is hardly separated in
the rotating 5l‘]fgéer %r‘goﬁ]%[%é ga%%lérhr%%% tﬁ@%ﬁ?%nrﬁl%doﬁ%%ém?gﬁéestﬁé% A4HESIBN area of the

ion

both parts 31, 3245 small, the bonding.force.in the rotating gxis direction is weak, and;hence the notch
trigger 32 can be easily detached from the carrier main body 31 and can be replaced.

a triangular contour of the notch trigger 32), so that it is

hardly separated in the rotating direction from the carrier

main body 31. On the other hand, since the adhesion area of

the bothparts 31, 32 ig small, the bonding force in the rotating

axis direction is weak, and hence the notch trigger 32 can be

easily detached from the carrier main body 31 and can be

replaced.

Therefore, in the both-side grinding machine having such
configuration, the workpilece rotation supporting device 5
rotates and supports the workpiece W at the grinding pesition,
and the pair of grinding wheels 1, 2 rotating at high speed
are fed inby a specified infeed in the direction of the grinding
wheel azxes 3, 4, and the surface and reverse sides Wa, Wb of
the workpiece W are ground simultaneously by the grinding
surfaces la, Za of the both grinding wheels 1, 2.

In this workpiece rotation supporting device 5, the
surface and reverse sides Wa, Wb of the workpiece W fitted
and supported by the carrier apparatus 6 of the radial direction
supporting means 11 are held with a static pressure in a state

free from contact by the static pressure pads 15, 16 of the
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Therefore, in the both-side grinding machine having such configuration, the workpiece rotation
supporting device 5 rotates and supports the workpiece W at the grinding position, and the pair of
grinding wheels 1, 2 rotating at high speed are fed in by a specified infeed in the direction of the
grinding wheel axes 3, 4, and the surface and reverse sides Na, Wb of the workpiece W are ground
simultaneously by the grinding surfaces la, 2a of the both grinding wheels 1, 2. In this workpiece
rotation supporting device 5, the surface and reverse sides Na, Wb of the workpiece W fitted and
supported by the carrier apparatus 6 of the radial direction supporting means 11 are held with a static

pressure in.a statefree H@ﬂbﬁ@%&ﬁ@&@ﬁé%%ﬁ@%Hadénﬂef’g%%?éi??g ayjglkdirection

supporting means 10, and the grinding surfaces la, 2a of the grinding wheels1, 2 are positioned and
supported hearlyatcentral positions inthe axialidirectios, aod the cauienapparaius fHsdotated and
operated around the center of rotation defined by the support rollers 20, 20, .. , so that the workpiece
W is suppdifetirand idtafetlina state positioned-in thé fadial ditectibnect 1o desctibeekespecifically
above, the carrier apparatus 6 of t%e,present %r(ée}gaérgg embodiment brings about the following effects.

' ody 3% EFO CURBINYthE WhEIEGrddifréiBREE of the

(1) Since tié anndlar Gariér mamh

workpiece W, and he patel kigaet 32 tq fe engagertwith the fote Wil the workpigoe W are

formed as an integral piece, the number of parts is saved and the structure fs'éim&e, and the cost can

be lowered:stauetuiralty: e ce H(2Singpthetcasrien maintkady31.fox pasitioning she outer.circumference
of the wozkpiece W in the radial direction is formed in a continuous annular shape having a circular

inner peripherdl edge8lasuridurtdinig efosely the whole circumference of the workpiece W, as
compared with the conventional carrier bodies c, d, .. of split structure as shown in FIG. 8, the rigidity

is higher, and sgr_fﬁ‘cse ﬁ?fc?ﬁﬁiﬁﬁ%ﬁﬁ&l‘?ﬁ@ﬁﬁém’s_ Al ed WitRoGE givittrad\verde Eéets on the
machining @re&:"sloghog t%r\%%@ﬂm:ec%z\c/\éPe%‘?@%ﬂng%odiment brings about the

foilowing effects.

(1) Since the annular.carrier main body 31 closely
Surrounding the whole circumference of the workpiece W, and
the notch trigger 32 to be engaged with the notch Wn of the
workpiece Ware formed as an integral plece, the number of parts
is saved and the structure is simple, and the cost can be lowered
structurally.

(2} Since the carrier main body 31 for positicning the
outer circumference of the workpiece W in the radial direction
is formed in a continuous annular shape having a circular inner
peripheral edge 3la surrounding c¢losely the whole
circumference of the workpiéce W, as compared with the
conventional carrier bodies ¢, d, .. of split structure as shown
in FIG. 8, the rigidity is higher, and surface machining of
high precision is realized without giving adverse effacts on

the machining precision of the workpiece W in the grinding



process. (3) Similarly, since the carrier main body 31 is annular and continuous, as compared
with the conventional carrier bodies c, d,of split structure as shown in FIG. 8, it is almost free from
machining distortion during manufacture of the carrier main body 31, and occurrence of distortion
when mounting on the carrier ring 30 may be effectively prevented, and further it is almost free from
distortion, deflection or deformation in the grinding process of the workpiece W, and from this respect,
too, surface machining of high precision is realized without giving adverse effects on the machining
precision of the workpiece W in the grinding process. (4) Since the notch trigger 32 is an
exchangeable-aad separate part from the carrier main body 31 and is integrally joined and fixed,
optimum materials can be used for both the notch trigger 32 and the carrier main body 31 individually,
and the material cost bf the warrderiapparatus 6:bandeectoiverecham thedvhdle i s arlnypasticular, an
excellent material of high strength and high wear resistance can be used only for the notch trigger 32

which funciidfis &8 tHe'rotaiish diving FErRBEICof the: oFkisie &N amblis WeavyEmatirasion and high
matoral oLt o e Arrch apparatLe b can b SLPIobebd of e mingie T - B e gEt end e
alwost free from machining distortion during manufacture of
the carrier main body 31, and occurrence of distortion when
mounting on the carrier ring 30 may be effectively prevented,
and further it is almost free from distortion, deflection or
deformation in the grinding process of the workpiece W, and
from this respect, toc, surface machining of high precision
is realized without giving adverse effects on the machining
precision of the workpilece W in the grinding process.

(4) Since the notch trigger 32 is an exchangeable and
separate part from the carrier main body 31 and is integrally
joined and fixed, optimum materials can be used for both the
notch trigger 32 and the carrier main body 31 individually,
and the material cost of the carrier apparatus 6 can be lowered
on the whola.

In particular, an excellent material of high strength
and high wear resistance can be used only for the notch trigger
32 which functions as the rotation driving member of the
workplece W, and is heavy in abrasion and high in freguency
of exchange, and the consumption of expensive materialé can
be suppressed, and the material cost of the carrier apparatus

6 can be suppressed on the whole.
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(5) In addition, since the notch trigger 32 is an exchangeable and separate part from the carrier main
body 31 and is integrally joined and fixed, if the notch trigger 32 is worn out first because it is more
easily worn, only the notch trigger 32 can be replaced, and the carrier main body 31 can be used
continuously until the end of service life, and in this respect, too, the material cost of the carrier
apparatus 6 can be suppressed on the whole. (6) Since the notch trigger 32 is integrally joined
and fixed to the carrier main body 31, the dimension of protruding inward in the radial direction from
the mounting part of the notch trigger 32 is very small, and unlike the conventional cantilever-like

supporting structures the notch, trigger 32 is not deflegted largely, if @ﬂ@iaafﬂows appligd. Asa result,

the workpiece W does not follow up the notch trigger 32 to disconnect the engagement state of the
workpiece & @nehiieaioteh drigher32; randeunkiker therpriot&ig, itis-almostiteefroargcaurrence of
defective parts due to breakage of the workpiece W, breakage of grinding wheel, and other problems.
For examp&dvhén he §fikding whedls ad 2aidaigegiametér afecusett irordet &g enhance the
grinding ef{igi%nc%gr ggrﬁir}%}grecision, sin%e,there is no interference between the mounting part of
the notch trigger 32 And the grinding wheets - 2 [P ishst F@iﬁéﬂq@ {3 extehd’ th feRGthoF the notch
trigger 32.o.r i god ) Siilacly, becauseiabsueh iQuing tauchre.ofdhe Nafehigger 3z, it is ot
required to use expensive materials (such as PEEK) as the measure against lowering of rigidity of the
conventiona cantifevemnlikenstructure nand. theicost canceslewered:by: usinginexpensiviesmaterials.

(8) Structurally, since the notch trigger 32 is joined and fixed to the carrier main body 31, the shape
can be siniptified cand'the protessirigecost bfthe hetéhttfigger B2 ican bersaved zand asicompared with
the conventional notch trigger 32, the material consumption can be saved, and the cost is lowered also
in this respct” PP %?Eg\ger?ﬁcg&%iﬁﬂl%lﬁle manufacturing method of the carrier apparatus 6 of the

vy nt invention, [ cagriel-apeaiplis .A'sRayRd Ingse sliante SHPCiYEh 6an,85 manuiactured

fixed to the carrier main body 31, the dimension of protruding
inward in the radial direction from the mounting part of the
notch trigger 32 1is very small, and unlike the conventional
cantilever-like supporting structure, the notch trigger 32 is
nét deflected largely if a heavy load is applied. As a result,
the workpiece W does not follow up the notch trigger 32 to
disconnect the engagement state of the workpiece Wand the notch
trigger 32, and unlike the prior art, it is almost free from
cccurrence of defective parts due to breakage of the workpiece
W, breakage of grinding wheel, and other problems.

For example, when the grinding wheels 1, 2 of large
diameter are used in order to enhance the grinding efficiency
or grinding precision, since there is no interference between
the mounting part of the notch trigger 32 and the grinding
wheels 1, 2, it is not required to extend the length of the

notch triggexr 32.
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Further, according to the both-side grinding machine of the present invention, since such carrier
apparatus 6 is provided, these effects are exhibited effectively, and the surface and reverse sides Ma,
Mb of the thin disk-shaped workpiece W can be ground simultaneously at high efficiency and high
precision. Incidentally, in the preferred embodiment of the present invention described herein,
various design changes and modifications are possible as mentioned below. For example, the
illustrated preferred embodiment shows the present invention is applied in the carrier apparatus 6 in
the horizontal both-side grinding machine, but it can be also applied in the carrier apparatus of the

vertcal both-side grinding mashine gs disclasein,Jananese,Palet Lac:Open Pubiication No.

2003-71704, or may be applied as the carrier apparatus of the grinding machine of one-side grinding.
Further, thetpresentdnventiongnay be apptied as the carsignapparatus efathesmaghining tool for
machining thin disk-shaped workpieces, for example, as the carrier apparatus of the grinding machine
disclosed éjdpanese PatertLaid-GpER Puistication N H11123337G7:st  1The wiorkpiete W to be

ground is r%ot I[rg‘i;[%d to ;_het%emiconducto! wafer as shown in FIG, 7, but includes other thin
disk-shaped Workpidcés. “—°THE %‘ﬁ%@iﬁt?ﬁit%ﬁ%ﬁ?%ﬁﬁi&hﬁ%a?&tﬁ‘é%tﬁé% liited to the

structure specifieco the draings, s, fah 5 he same or S efects are oblajned. and for example

the constituent materials of the carrier main body 31 and the notch trigger 32 maysbe properly selected

depending on the niateriat of:thewerkpiece; Wita:berpracessed;-and,gee- nog limited tg, these shown in
the illustrated preferred embodiment. For example, in the case of workpiece W made of iron materials,

it is preferrgerto isedrbntimatétials irkthelaspest ofbathdigidity and cestshape can be

simplified, and the processing cost of the notch trigger 32
can be saved, and as compared with the conventional notch
trigger 32, the material consumption can be saved, and the cost
is lowered also in this respect.

Merecver, according to the manufacturing method of the
carrier apparatus 6 of the present invention, the carrier
apparatus © displaying these effects effectively can be
manufactured easily and at low cost.

Further, according to the both-side grinding machine of
the present invention, since such carrier apparatus 6 is
provided, these effects are exhibited effectively, and the
surface and reverse sides Wa, Wb of the thin disk-shaped
workpiece W can be ground simultaneocusly af high efficiency
and high precision.

Incidentally, in the preferred embodiment of the present
invention described herein, various design changes and
modifications are possible as mentioned below.

For example, the illustrated preferred embodiment shows
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The specific exemplary embodiment disclosed in the - detailed description above is intended to
disclose the technical detail of the present invention, and it must be noted that the present invention is
not interpreted in a limited narrow scope of the embodiment, but should be appreciated in a wider
scope in various changes and modifications possible within the scope of the spirit and the claims of the
present invention mentioned below. What is claimed is: 1. A carrier apparatus of a thin
disk-shaped workpiece for constituting a workpiece rotation supporting device for rotating and driving
while positioning and supporting the circular outer circumference of the workpiece, in an apparatus for

grinding orfiedishing-atleast-one side of the warkpieee whilersupperting.and retating the thin

disk-shaped workpiece, comprising:
in the horizontal both-side grinding machine, but it can be
also applied in the carrier apparatus of the vertical both-side
grinding machine as disclosed in Japanese Patent Laid-Open
Publication Neo. 2003-71704, or may be applied as the carrier
apparatus of the grinding machine of one-side grinding.
Further, the present invention may be applied as the carrier
apparatus of other machining tocl for machining thin
disk-shaped workpieces, for example, as the carrier apparatus
of the grinding machine disclosed in Japanese Patent Laid-Open
Publication No. H11-333707.

The workpiece W to be ground is not limited to the
semlconductor wafer as shown in FIG. 7, but includesg other thin
diskwshaped workpieces.

The specific structure of the carrier apparatus 6 is not
limited to the structure specified in the drawings as far as
the same or similar effects are cbtained, and for example the
constituent materials of the carrier main body 31 and the notch
trigger 32 may be properly selected depending on the material
of the workpiece W to be processed, and are not limited to those
shown in the illustrated preferred embodiment. For example,
in the case of workpiece W made of iron materials, it is
preferred to use iron materials in the aspect of both rigidity
and cost.

The specific exemplary embodiment disclosed in the
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an annular carrier main body having a circular inner peripheral edge surrounding closely the whole
circumference of the workpiece, and a notch trigger having a pointed end engaging part to be engaged
with a cut portion provided in the circular outer peripheral edge of the workpiece, being formed as an
integral piece, wherein the notch trigger is a separate part from the carrier main body, so as to be
exchangeable and joined and fixed integrally, and the pointed end engaging part has a mounting
structure of projecting inward in a radial direction from a part of the circular inner peripheral edge of the
carrier main body. 2. The carrier apparatus of a thin disk-shaped workpiece according to claim 1,
wherein the dhigkness of the-carrier maindody.and the;ngteh trigger.is sefthionex than the finishing
thickness of the workpiece, and joining and fixing of the notch trigger and the carrier main body is
realized by-anadhesivelthiat Canctietfixecb and ¢aleasedent i o3, Thedarriern.appaeatustefa thin
disk-shaped

that the present invention is not interpreted in a limited
narrow gcope of the embodiment, but should be appreciated in
a wider scope in various changes and modifications possible

within the scope of the spirit and the claims of the present

invention mentiocned below.
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workpiece according to claim 2, wherein the notch trigger mounting part on the carrier main body
is cut and formed in a shape corresponding to the outer contour shape of the junction part of the notch
trigger, and the adhesive is applied on the junction surface of the notch trigger mounting part.

4. The carrier apparatus of a thin disk-shaped workpiece according to claim 3, wherein the notch
trigger is composed of thin plate members having a triangular contour having one peak formed as the
pointed end engaging part to be engaged with the cut part of the workpiece, and in the notch
trigger mounting part of the carrier main body, circular grooves for avoiding concentration of stress are
formed at positions=carrespapdingsto remaining two peaks of the triangular contour of the notch trigger.

1. A carrier apparatus of a thin disk-shaped workpiece
for constituting a workpiece rotation supporting device for
rotating and driving while positioning and supporting the
circular cuter circumference of the workpiece, in an apparatus
for grinding or polishing at least one side of the workpiece
while supporting and rotating the thin disk-shaped workpiece,
comprising:

an annular carrier main body having & circular inner
peripheral edge surrounding closely the whole circumference
of the workpiece, and a notch trigger having a pointed end
engaging part tc be engacged with a cut porticn provided in the
circular outer peripheral edge of the workpiece, being formed
as an integral piece,

wherein the notch trigger is a separate part from the
carrier main body, so as to be exchangeable and joined and fixed
integrally, and the pointed end engaging part has a mounting
structure of projecting inward in a radial direction from a
part of the ¢circular inner peripheral edge of the carrier main
body.

2. The carrier apparatus of a thin disk-shaped
workpiece according to claim 1,

wherein the thickness of the carrier main body and the

notch trigger is set thinner than the finishing thickness of
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5. The carrier apparatus of a thin disk-shaped workpiece according to any one of claims 1 to 4,
wherein the pointed end engaging part of the notch trigger has an arc contour shape, and its section is
set corresponding to the sectional shape of the cut part of the workpiece. 6. A method of
manufacturing a carrier apparatus of a thin disk-shaped workpiece for constituting a workpiece rotation
supporting device for rotating and driving while positioning and supporting the circular outer
circumference of the workpiece, in an apparatus for grinding or polishing at least one side of the
workpiece while supporting and rotating the thin disk-shaped workpiece, comprising following steps (1)

to(3):  {hALleaningstep.ofcleaningand degreasing jurctian swrfaces ofinolch trigger mounting
part of the carrier main body and junction surfaces of junction parts of the notch trigger;

the carrier main body is realized by an adhesive that can be
fixed and released.

3. The carrier apparatus of a thin disk-shaped
workplece according to claim 2,

wherein the notch trigger mounting part on the carrier
main body is cut and formed in a shape corresponding to the
cuter contour shape of the junction part of the notch trigger,
and

the adhesive is applied on the junction surface of the
notch trigger mounting part.

4. The carrier apparatus o¢f a thin disk-shaped
workpilece according to c¢laim 3,

wherein the notch trigger is composed of thin plate
members having & triangular contour having one peak formed as
the pointed end engaging part to be engaged with the cut part
of the workpiece, and

in the notch trigger mounting part éf the carrier main
body, circular grooves for avoiding concentration of stress
are formed at positions corresponding to remaining two peaks
of the triangular contour of the notch trigger.

5. The carrier apparatus of a thin disk-shaped
workpiece according to any one of claims 1 to 4,

wherein the pointed end engaging part of the notch

trigger has an arc contour shape, and its section is set



(2) A joining step of positioning and holding the parallelism of the carrier main body and the notch
trigger, and adhering and joining the junction surfaces of notch trigger mounting part of the carrier
main body and junction surfaces of junction parts of the notch trigger while applying the adhesive; and
(3) A finishing step of removing the excess adhesive coming out from the junction parts of the carrier
main body and the notch trigger integrally joined at the joining step. 7. A both-side grinding
machine of a thin disk-shaped workpiece for rotating and supporting a thin disk-shaped - workpiece,
feeding a pair of grinding wheels rotating at high speed in the grinding wheel axial direction, and

grinding theseiFace andireverse sides.of the workpigae simutanaquisly, by fhe.grinding, surfaces of

these two grinding wheels, comprising: a pair of grinding wheels disposed so that the grinding
surfaces mayridgoppesite to each other, and

6. A method of manufacturing a carrier apparatus of a
thin disk-shaped workpiece for constituting a workpiece
rotation supporting device for rotating and driving while
positioning and supporting the circular outer circumference
of the workpiece, in an apparatus for grinding or polishing
at least one side of the workpiece while supporting and rotating
the thin disk~shaped workpiece, comprising following steps (1)
to (3):

(1} A cleaning step of cleaning and degreasing junction
surfaces of notch trigger mounting part of the carrier main
body and junction surfaces of junction parts of the notch
trigger;

(2) A joining step of positioning aﬁd helding the
parallelism of the carrier main body and the notch trigger,
and adhering and joining the junction surfaces of notch trigger
mountling part of the carrier main body and junction surfaces
of Jjunction parts of the notch trigger wnile applying the
adhesive; and

(3) A finishing step of removing the excess adhesive
coming out from the junction parts of the carrier main body
and the notch trigger integrally joined at the joining step.

7. A pboth-side grinding machine of a thin disk-shaped

workpiece for rotating and supporting a thin disk-shaped
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workpiece rotation supporting means for supporting and rotating the workpiece, in a state of the
surface and reverse sides of the workpiece opposite to these two grinding surfaces between the
grinding surfaces of the pair of grinding wheels, wherein the workpiece rotation supporting means
has axial direction supporting means for positioning and supporting the workpiece in an axial direction,
and radial direction supporting means for positioning, rotating and supporting the workpiece in a radial
direction, and this radial direction supporting means has the carrier apparatus as set forth in any
one of claims 1 to 7.

workpiece, feeding a pair of grinding wheels rotating at high

speed in the grinding wheel axial direction, and grinding the
surface and reverse sides of the workplece simultaneously by
the grinding surfaces of these two grinding wheels,
comprising:

a palir of grinding wheels disposed so that the grinding
surfaces may be opposite to each other, and

workpliece rotation supporting means for supporting and
rotating the workpiece, in a state of the surface and reverse
sides of the workpiece opposite to these twe grinding surfaces
between the grinding surfaces of the pair of grinding wheels,

wherein the workpiece rctation supporting means has
axial direction supporting means for positioning and
supporting the workpiece in an axial direction, and radial
direction supporting means for positioning, rotating and
supporting the workpiece in a radial direction, and

this radial direction supporting means has the carrier

apparatus as set forth in any one of claims 1 o 7.
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