MAFER CHANFERING METHOD AND APPARATUS BACKGROUD OF THE | NVENTI ON Fi el d of
the~l nventi on The present invention relates generally to a wafer chanfering
met hod” and apparatus, and nore particularly to a wafer chanfering nethod
and apparatus for chanfering a wafer n which an orientation flat or a
notch is formed at the periphery theret Decription of Related Art A
conventional wafer chanfering apparatus |s constructed in such a way that a

waf er tabl e, orted in a
manner 1o mVWAREE CRAMERRING METHOD ANB AdParAT R o °''s

pl aced on the Y-axis. To chanfer a circular part of the wafer by the
above-nentioned chanfering apparatus, the circular part of the wafer is
pressed agai nst the rotatlng perlphery grinding wheel. To chanfer an
orientation flat part t entatlan f.at part of the wafer
is pressed agai nst the At NERE ANMERNIGHN el | and the wafer is
slightly rotated and is sllghtly fed anng the Y-axis, so that the
orientation flat part can be chanfered. A notch part of a wafer with the

notch is same manner. The notch part of the wafer is
pressed a notch grinding tool, and the wafer is slightly
rotated and is slightly fed al ong the -2- Y-axis so that the notch part

can be chanfered. In the above-nentioned convent i onal chanf ering met hod,

is extrenely di fERe presens swventign relatesogenerallyaita a owaferochamieringwaf er,

when t he orlent thd‘l flat part or the not¢ch part is chanfered. Thus, the
metho apparatus, and more particularly to a wafer chamfering’
method and apparatus for chamfering a wafer in whlch an orientation flat

or a notch is formed at the periphery thereof.

Descrintion of Related 2

A conventional wafer chamfering apparatus is constructed in such
a way that a wafer table, on which a wafer to be chamfered is mounted, is
supported in a manner to move along the Y-axis, and that a periphery
grinding wheel is placed on the Y-axis. '

To chamfer a circular part of the wafer by the above-mentioned
chamfering apparatus, the circular part of the wafer is pressed against the
rotating periphery grinding wheel. To chamfer an orientation flat part of
the wafer, the orientation flat part of the wafer is pressed against the
rotating periphery grinding wheel, and the wafer is slightly rotated and is
slightly fed along the Y-axis, so that the orientation flat part can be
chamfered. |

A notch part of a wafer with the notch is chamfered in the same
manner. The notch part of the wafer is pressed against a rotating notch

grinding tool, and the wafer is slightly rotated and is slightly fed along the



strai ghtness of the orientation flat part or the notch part becones
deteriorated. SUMVARY OF THE | NVETI ON The present invention has heen

devel oped in view of the above- described circunstances, and has as its

obj ect the provision of a wafer chanfering nethod and apparatus for
accurately chanfering the wafer which has the orientation flat or the notch
at the periphery thereof. To achi exe the above-nentioned object, the wafer
chanfering method of the present invention for chanfering a periphery of a

waf er whi CY—MS,Qoﬁhdt%é@btﬂﬁpﬁﬂcéﬂbﬁé}fﬁ?ﬁf&é&n flat part and orientation
flat corner parts, wherein the wafer is supported in such a manner as to

rotate and to noe the abové-mensioded eednvantivdl achéniferingdimetiodonitwy ch are
per pendi cul ar to one another, a periphery grinding wheel is rofatably

pl aced on ¢xteenelkidifficultnioi sentrelhthes nepwernént ahdndotationy ofheheiwaferar part
of the wafer by bringing the circular part into contact with the periphery
gri ndi ng wwhen, thehorientiationoflalt parj, orathe isgtchopart iisghaimferat. er Thasjatifeer i ng
the orientation flat part of the wafer by bringing the orientation flat
part into stoaightmessi O the ementptiony flati patitngr wtheelnotehi phrti beconzs ng, and
by feeding the wafer in the X-axis direction; and chanfering one of the

ori ent at i ofeterivratedmer parts of the wafer by bringing the one of the
orientation flat corner parts into contact with the periphery grinding
wheel , which is rotating, and by rotating the wafer and feeding the
wafer in the X-axis direction and the Y-axis direction so that the one of
the orientation flat cor nSIIMMARYCE i N ppnt act with the

peri phery grindi ng wheel. According to the present invention, the wafer is
supported in such a manner as to rotate and to nove in the X-axis direction

and the Y-axis pe present invention has been developed in view of the above-

described circumstances, and has as its object the provision of a wafer
chamfering method and apparatus for accurately chamfering the wafer
which has the orientation flat or the notch at the periphery thereof.

To achieve the above-mentioned object, the wafer chamfering
method of the present invention for chamfering a periphery of a wafer
which has a circular part, an orientation flat part and orientation flat corner
parts, wherein the wafer is supported in such a manner as to rotate and to
move in an X-axis direction and a Y-axis direction which are
‘perpendicular to one another, a periphery grinding wheel is rotatably
placed on the Y-axis, comprises the steps of: chamfering the circular part
of the wafer by bringing the circular part into contact with the periphery
grinding wheel, which is rotating, and by rotating the wafer; chamfering
the orientation flat part of the wafer by bringing the orientation flat part
into contact with the periphery grinding wheel, which is rotating, and by
feeding the wafer in the X-axis direction; and chamfering one of the
orientation flat corner parts of the wafer by bringing the one of the

orientation flat corner parts into contact with the periphery grinding wheel,



ditfection which are perpendicular to one another, and the periphery
grinding wheel is rotatably placed on the Y-axis. To chanfer the circul ar
part of the wafer, the circular part is pressed against the rotating

peri phery grindi ng wheel, and then the wafer is rotated. To chanfer the
orientation flat part of the wafer, the orientation flat is pressed agai nst
the rotating periphery grinding wheel, and then the wafer is fed in the

X-axis di hon. To.chanf h.of fh ' ' fl f
the waf er WEiRD. B FREES Shd yCioiaRe she Susler jaad besding, the arater iR ABS ot at i ng
I ph i_ndi g hen,;.th f ' t at d.i .ed inth
St o PR S chlOR e A YL aitelfion oothah oS BhE Qb ruigmaNOR ot

corner parg,.c i tact. W th the periphery. orinding.wheel. To
achi eve t ataggggé_r\g@%?? %ﬁgﬁ@%&cﬁ? n \ﬁBP@cpcVﬂgﬁn r P'ﬁépﬁ%wghe

pr esent iqxﬁ?éfon for chanfering a periphery of a wafer which has a
circular part, "a notch part and notch coner parts, wherein the wafer is

suppor ed 1 SuSkofBAPSS 13 pGOLNGURI (e ERKE i Budfodedth Suly et o

and a Y-axis directl re perpen a periphery

grindi ng W AfinrichsOto RUEI fid A6'Hidvd 9P thé e ok airdblidn AndCRr Yoatile
Y-axis, conprises the steps of: chanfering the circular part of the wafer
by bri ngi ndirédtforsi whidtprareapérpetifculanitacbni afothee BAGI B rperipherdi ng
wheel, which is rotating, and by rotating the wafer; chanfering the notch
part of t@in@ﬂr%rwheebisi rogatablyi placed oalthedY taxiqt 0To whiantfer thé birchkarnot ch
-4- grinding tool, which is rotating, and by feeding the wafer in the
X-axi s di rpart iofthewiafehehe-cirduiardpareds pressed aghntst the rotating peripheryn al ways
be in contact with the notch grinding tool; and chanfering one of the notch
coner par tgrindinghwheel, anddhenrthe gvafgr iswotated. ofTa bkamfiecthecorientatipar t s i nt o
contact with the notch grinding tool, which is rotating, and by feeding the
flat part of the wafer, the orientation flat is pressed against the rotating

periphery grinding wheel, and then the wafer is fed in the X-axis direction.
To chamfer each of the orientation flat corner parts of the wafer, the
orientation flat corner part is pressed against the rotating periphery
grinding wheel, and then, the wafer is rotated and is fed in the X-axis
direction and the Y-axis direction so that the orientation flat corner part
can always be in contact with the periphery grinding wheel.

To achieve the above-mentioned object, a wafer chamfering
method of the present invention for chamfering a periphery of a wafer
which has a circular part, a notch part and notch corner parts, wherein the
wafer is supported in such 2 manner as to rotate and to move in an X-axié
direction and a Y-axis direction which are perpendicular to one another, a
periphery grinding wheel and a notch grinding tool are rotatably placed on .
the Y-axis, comprises the steps of: chamfering the circular part of the
wafer by bringing the circular part into contact with the periphery grinding
wheel, which is rotating, and by rotating the wafer; chamfering the notch
part of the wafer by bringing the notch part into contact with the notch



mafer i'n the X-axis direction and the Y-axis direction so that the one of
the notch coner parts can always be in contact with the notch grinding
tool. According to the present invention, the wafer is supported in such a
manner as to rotate and to nove in the X-axis direction and the Y-axis

di rection which are perpendicular to one another, and the periphery
grindi ng wheel and the notch grindi nfrtool are rotatably placed on the Y-
axis. To chanfer the circular part of the wafer, the. circular part is

pressed agfinding: ool + Dthieh g 1p snd byifeading theavafenrin theeX-a%is waf er
is rotated,, To, chanfe ;pe notch part of the wafer, the notch paﬂt S
pressed aghmﬁm ard the X 1axis duee O’Qﬁprﬁhﬁh@m sotch part cancalways RarBr is fed

in the X-axis diregtion the Y-axis direction sp that the notch, part can
ey be Sastadh it 06 molh Eiiading @Pilsnéﬂagch%fem% OP¥att Gh CBERHDT { e

gfﬁéc?of 2t 1SagmBb peris Gt tha FvafE fﬁxlbﬁr?ge*aﬁﬁﬁéﬁn‘éih’ h&ﬁ cornbians ind’s ?if :
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waf er chanferi ”%@é\ﬁ@iﬁ%‘ﬂé tﬁé é@n@%&éhﬁd“r? the Sw&fe 1$%ﬁ§ gtea infdth 2 1S a

plan view illustrating eed| ng appar at us; a view taken

along a |igendhrerods fo sotabs aﬁdgé -mé¢&)in thé K-axid Glrecﬁbﬁ)and”fﬂ?é yadist(f) are

views of assistance in explaining a method of chanfering a wafer with an

orientati ofiré¢tién whichiare. pbipendidlan .toS0ak. ahOtheranmdothe pedphemns of

assi stance in

grinding wheel and the notch grinding tool are rotatably placed on the Y-

axis. To chamfer the circular part of the wafer, the circular part is
pressed against the rotating periphery grinding wheel, and then the wafer
is rotated. To chamfer the notch part of the wafer, the notch part is
pressed against the rotating notch grinding tool, and then the wafer is fed
in the X-axis direction and the Y-axis direction so that the notch part can
always be in contact with the notch grinding tool. To chamfer each of the
notch corner parts of the wafer, the notch corner part is pressed against the
rotating notch grinding tool, and then, the wafer is fed in the X-axis
direction and the Y-axis direction so that the notch corner part can always

be in contact with the notch grinding tool.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature of this invention, as well as other objects and
advantages thereof, will be explained in the following with reference to

the accompanying drawings, in which like reference characters designate



expl ai'ning a nethod of chanfering a wafer with a notch. This invention wll
be described in further detail by way of exanple with reference to the
acconpanying drawings. Fig. 1 is a side viewillustrating an enbodi nent of
a wafer chanfering apparatus according to the present invention. As shown
in Fig. 1, the wafer chanfering apparatus 10 conprises a wafer feeding
apparatus 12 and a grinding tool app&tatus 14. A description will be given
of the construction of the wafer feeding apparatus 12. As shown in Figs. 1

- 3, a_ pailfe §imeerdemilak parts ShicughbAY HECHRfesaniPvhesthal | V- arranged base

16. A Y-axis table 22 is slidably support on the guide rails 18 via

sliders 20. TheFig.aii §s talside 3dews ilustrathd YarR drfsdipgéworeghaafem which
i s constructed as descri bed bel ow. As sho In Fig. 2, a ball screw 24 is

provi ded i:haMetih%eﬂppntaths abeordinglto tiy presdit invehtionpase 16. The bal | screw
24 is engaged with a nut nenber 26, which is secured to the Y-axis table

22. One end of Fig Disd plan view Hluserating cwaferdiesding apparanrs; 28, which is
rotatabl e forward and backward and is driven to rotate the ball screw 24.
When the ball sEigvd B4a vievataken alongradinerArideof Fig.Byves al ong t he bal |
screw 24, and thereby, the Y-axis table 22, which is connected to_ the nut
menber 26, sli dEsgw{(a); 4(B) Y&)adDar(e) aml 4 dire siewsofi assigtarce ithe Y- axi s
table 22 slides,will hereafter be referred to as a Y-axis direction, and a
strai ght rspramm&hm@hséromhémfmng a wafer-with aaromentatiendiass andr ough t he

center of the Y axis bl 2_.WM I 1_he referred to,as the Y-axis. A pair of
guide rails 30 i ég%r%&ﬁ?dézbinswesfg)am g(ﬁ)l I YVIEWS 0 iaﬁgétql’(?ﬁ mn .
per pendi Clé'x%iai}n%gtg?néﬁgélo%c%'aﬁr elt'ilngrﬁ' WA er@%lasnétac !e 34 1s

DETAILED DESCRIPTION OF THE PREFERRED FMBODIMENTS

This invention will be described in further detail by way of
example with reference to the accompanying drawings.

Fig. 1 is a side view illusirating an embodiment of a wafer
chamfering apparatus according to the present invention. As shown in
Fig. 1, the wafer chamfering apparatus 10 comprises a wafer feeding
apparatus 12 and é grinding tool apparatus 14.

A description will be given of the construction of the wafer feeding
apparatus 12. As shown in Figs. 1 - 3, a pair of guide rails 18 is provided
on a horizontally-arranged base 16. A Y-axis table 22 is slidably
supported on the guide rails 18 via sliders 20, The Y-axis table 22 is
driven by a feed screw mechanism, which is constructed as described
below.

As shown in Fig. 2, a ball screw 24 is provided in parallel with the
guide rails 18 on the base 16. The ball screw 24 is engaged with a nut
member 26, which is secured to the Y-axis table 22. One end of the ball



sl'idably supported on the guide rails 30 via sliders 32. The X-axis table
34 is driven by a feed screw nechanismin the sane manner as the Y-axis
table 22, and the feed screw nechanismis constructed as descri bed bel ow
As shown in Fig. 2, a ball screw 36 is provided in parallel with the guide
rails 30 on the Y-axis table 22. The.ball screw 36 is engaged wth a nut
menber 38, which is secured to the X-axis table 34. One end of the bal

Zﬁéeiwss& SO 2 odas R S ety 28 Wil s h‘i&g@% k&%@@“ﬁ@p@%g%%&“?{ cs.
) X- axi
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on the X axiig 1820l & difectidn' Phidtpfleey it Sa818'2 edds SHANRIESHC et e

2 tabl e e y a noto

waf er table support 42, and the warer I's rotat r (not

shown) , Whifdiréd téukat Ylaxik direction anded %a%ﬂ? liReSWRRY is faralid] ‘Sﬁiftl?r Wto

be chanfered is held on the wafer fable h vacuum A stralght |ine

whi ch is phepgadirestion aid gbbs ttmhgh thadetetoforhd WoLsisithhRUDD WilEbe

rotational center of the wafer table 44 will be referred to as the

[ err] axi s.refémed t¢ be theleaxikeedi ng apparatus 12 is constructed as described
above, the wafer Wheld on the wafer table 44 can be rotated about the O-
axi s and can be Aquir oftguidx-raids SQlis providedaonl thé Y uxigitabléi 22cim an. A
description wll be given of the construction of the_grinding tool

appar at us dizection peependieular go the Whexigr direttion.t oAn istable134 Hiss a
slidably supported on the guide rails 30 via sliders 32. The X-axis table

34 is driven by a feed screw mechanism in the same manner as the Y-axis

table 22, and the feed screw mechanism is constructed as described below.

As shown in Fig. 2, a ball screw 36 is provided in parallel with the
guide rails 30 on the Y-axis table 22. The ball screw 36 is engaged with
a nut member 38, which is secured to the X-axis table 34. One end of the
ball screw 36 connects to a motor 40, which is rotatable forward and
backward and is driven to rotate the ball screw 36. When the ball screw
36 rotates, the nut member 38 moves along the ball screw 36, and thereby,
the X-axis table 34, which is connected to the nut member 34, slides along
the guide rails 30. A direction in which the X-axis table 34 slides will
hereafter be referred to as an X-axis direction, and a straight line which is
parallel with the X-axis direction and goes through the center of the X-axis
table 34 will be referred to as the X-axis.

A wafer table support 42 is centered on the X-axis table 34. A
wafer table 44 is rotatably supported on the wafer table support 42, and the
wafer table 44 is rotated by a motor (not shown), which is built in the



grindi'ng tool support 46. The grinding tool support 46 is slidably
supported on a colum (not shown), which vertically stands on the base 16,
and a drive (not shown) drives the grinding tool support 46 so that the
grinding tool support 46 noves up and down al ong the colum. A periphery
grindi ng wheel 48 and a notch grinding tool 50 are provided at the bottom
of the grinding tool support 46. Thngeriphery grindi ng wheel 48 and the
notch grinding tool 50 are respectively rotated by notors (not shown),

whi ch ar e vpaferttable supposr 4Ddi g wafer W o be' ¢hathferdd és Reld BAahY wWiferdi ng
wheel 48 and the notch grinding tool 50 are |ocated on the Y-axis as shown

in Fig. 2 tabled4 wdtineactumnr i AlstrgightdinedRhich isqrapendieul s torehdavgferi ned
hei ght above the periphery grinding wheel 48 as shown in Fig. 1. The

grinding ttable 4émdagoes thtough chesotatiomall caatatesicthcbwd fabrable 4andilihe

peri phery of the wafer Wis chanfered in such a way that the periphery of
t he waf er BY referreddoad thg@-asis. t he rotating periphery grinding wheel 48 or
the rotating notch grinding tool 50 of the grinding tool apparatus 14. The

waf er chanf er i ndiappdhatwafet feedinghapparatisnl2iiswonstractdds as desefibeduct ed as
descri bed above, and a controller (not shown) controls the wafer chanfering

appar at us dhibvel thie wafepW dweldvonl thoewafey ¢ablef44 ban beavtdtedrabafut tthe Graf er
chanfering apparatus 10 according to the present invention, which is
const r uct eakis andreandofes wethiei Xraxis dinsotion afidithe Y-axisndirectiomant eri ng
apparatus 1Qis able to chanfer both the wafer Wwith an orientation flat
and the wafer WAidescaptiondwill be givan of thecondtruction of thengtinding taolt he
met hod for chanfering the wafer, Wwith the orjientation flat, and then a
descri pt i c*PRATRIUSH A gi Asnshowa B Fig: dedhe grindingitee] agparatusdéehasiani t h

grinding tool support 46. The grinding tool support 46 is slidably

supported on a column (not shown), which vertically stands on the base 16,

and a drive (not shown) drives the grinding tool support 46 so that the

grinding tool support 46 moves up and down along the column. A

periphery grinding wheel 48 and a notch grinding tool 50 are provided at

the bottom of the grinding tool support 46. The periphery grinding wheel

48 and the notch grinding tool 50 are respectively rotated by motors (not

shown), which are built in the grinding tool support 46. The periphery

grinding wheel 48 and the notch grinding tool 50 are located on the Y-axis

as shown in Fig. 2, and the notch grinding tool 50 is located at a

predetermined height above the periphery grinding wheel 48 as shown in

Fig. 1.

The grinding tool apparatus 14 is constructed as described above,

and the periphery of the wafer W is chamfered in such a way that the

periphery of the wafer W is pressed against the rotating periphery grinding

wheel 48 or the rotating notch grinding tool 50 of the grinding tool

apparatus 14.

The wafer chamfering apparatus 10 of the present invention is



t he notch. A description will hereunder be given of the nmethod for
chanfering the wafer Wwith the orientation flat wwth reference to Figs.
4(a) --4(f), which describe the procedure. First, the wafer Wis set on the
waf er chanfering apparatus 10. Specifically, the wafer Wis positioned on
the wafer table 44, and the wafer W]s held on the wafer table 44 with
vacuum The wafer Wis placed so tha® the center thereof can be posi tioned
on the [err]-axis of the wafer table 44, and that an orientation flat OF

t her eof cagohstrocted! dsedlescpibiedeabévax iadd (£ e6nfrbHer gﬁ@t) showh) Gontralsettid | | be
referred to as an initial state, where the center of the wafer Wis

posi t i onedwafet bhanifering apparitus 1@ predet ermi ned di stance away fromthe
axis of the periphery grinding wheel 48. On the other hand, in the grinding

tool apparatus 14 déseriptiondiwill thel giveppoft th operationp ofr thiowwaser as to
position the periphery grinding wheel 48 at a predeterm ned nmachi ni ng

posi ti on. chanderihgt apparatust A8 aceordingenoi thee grésent iiaventionowhicheisvaf er
chanfering apparatus, 10 starts chanfering the wafer W -9- First, the
peri phery gpnsiqueigdiindbe abevesmentionedimanner.t hSinegf the wafer chamferinge
Y-axis direction tq the periphery, grinding wheel 48 at the sane tine. Wen

the wafer WAPRaLAES B 15 3he derchamise both themmder W with amaeripatation fat ¢ he
Stops movi AB 6 SRR Wrvidha Holah a,feserinion FABUDS EINGR (RSt I o valf er
the [ orr]- SAGOR IS chabtsring: ey ek e Wi dne ytentgon Hat i Bep e of
the description will be given of the method for chamfering the wafer W with

the notch.

A description will hereunder be given of the method for
chamfering the wafer W with the orientation flat with reference to Figs.
4(a) - 4(f), which describe the procedure.

First, the wafer W is set on the wafer chamfering apparatus 10.
Specifically, the wafer W is positioned on the wafer table 44, and the
wafer W is held on the wafer table 44 with vacuum.

The wafer W is placed so that the center thereof can be positioned
on the 8-axis of the wafer table 44, and that an orientation flat OF thereof
can be parallel to the Y-axis (see Fig; 4(a)). This state will be referred to
as an initial state, where the center of the wafer W is positioned on the Y-
axis and at a predetermined distance away from the axis of the periphery
grinding wheel 48.

On the other hand, in the grinding tool apparatus 14, the grinding
tool support 46 moves up or down so as to position the periphery grinding
wheel 48 at a predetermined machining position.

On completion of the above-mentioned initialiiation, the wafer

chamfering apparatus 10 starts chamfering the wafer W.



waf er* Wis chanfered by the rotating periphery grinding wheel 48. As shown
in Fig. 4(b), when the wafer Wrotates by the predeterm ned angle, a point
of contact between the wafer Wand the periphery grinding wheel 48 reaches
an orientation flat conmer OR of the wafer W In this state, only the
rotation of the wafer W cannot brinq)_the orientation flat corner ORinto

contact with the periphery grindi ng”wheel 48. For this reason, the

orientation flat corner ORis chanfered by controlling novenment of the

waf er W as descrﬁimgmggmphwgdﬁ@ﬁgowhe&l 88 i§ 95fabéd, dlﬁﬁﬂikeﬁrﬁgféﬁen e

orientation flat coner of the wafer Was represented wth a

in Fig. 4(is)fed i thefBaxiy directioattedhebperiphdty gﬁhdin%lefeeQ"lFB iaf thed in the

X-axis direction and the Y-axis direction.” Thé Waf er noves so that the

ori ent at i csanfi¢ dimeonIWheR therwaferaWs theves bgoatpmedetoniinéd digtianedher v
grinding wheel 48. Thus, the orientation flat corner OR of the wafer Wis
chanf er ed ¢igculae pperC ohdhy wafendV meeth ded rotating iperipheiny goinding stheed f1at OF
of the wafer W_of whjch nmovenent is controlled as stated above, finally
becomes p&iang theowates W steps meavingpr esented with a solid line in Fig.
4(c), and the chanf ring.ofF,the rientation flat comer ORis conpleted. In
this state, the &rs' gHdEL jn k1 ~ifﬁ8, grhend they cimsular pat i afrtheowafiet Wi t h t he

Chan or et BEBSCESCPERBACTICENRGRG Wherl 4, thedyatm B ciarksrateiiog Bast OF i s
vt or W mctBésO R B 4 PrdEieEhined angle-cniBorehy, thercurculaipars G 08 the
Ther aby. - CWeL R cliretied By 68 roeting peripheay Brindies Sadtbry o inding
wheel 48. As shown in Fig. 4(b), when the wafer W rotates by the
predetermined angle, a point of contact between the wafer W and the
periphery grinding wheel 48 reaches an orientation flat comer OR of the
wafer W. In this state, only the rotation of the wafer W cannot bring the
orientation flat corner OR into contact with the periphery grinding wheel
48. For this reason, the orientation flat comer OR is chamfered by
controlling movement of the wafer W as described below.
‘When the point of contact reaches the orientation flat corner OR of
the wafer W as represented with a broken line in Fig. 4(c), the wafer W is
rotated about the 6-axis and is fed in the X-axis direction and the Y-axis
direction. The wafer W moves so that the orientation flat comer OR can’
always be in contact with the periphery grinding wheel 48. Thus, the
orientation flat corner OR of the wafer W is chamfered by the periphery
grinding wheel 48.
Then, the origntation flat OF of the wafer W, of which movement
is controlled as stated above, finally becomes parallel to the X-axis as
‘represented with a solid line in Fig. 4(c), and the chamfering of the

orientation flat corner OR is completed. In this state, the periphery



The wafer Wis fed in the X-axis direction until the point of contact
between the wafer Wand the periphery grindi ng wheel 48 reaches the other
end of the orientation flat OF, or the other orientation flat corner OR as
shown in Fig. 4(e). Wen the point of contact reaches the orientation
corner OR, the orientation flat coner ORis chanfered subsequently.
Specifically, when the point of cont¥tt reaches the orientation flat corner
OR of the wafer Was represented with a solid Iine in Fig. 4(f), the wafer
Wi s rot at@éhdiaguvhédldd B inl contact vAitH thé o‘i'i%ﬂhdtfbd flat BFesf thedivafgiywon and
the Y-axis direCtion. The wafer Wnoves so that the orientation flat corner
OR can al Vighyén, lthe iotieneatiae flanOFistdbanifet P Hstseqaentlgi ng wheel 48. Thus, the
orientation flat conmer OR of the wafer Wis chanfered by the periphery
grindi ng wheel 48s showm inHeigcdid);rthef otibstatioheflaVOBfisveharhferedebynt is
controlled as stated above, 1s finally positioned on the Y-axis as

repr esent dgedinghthe wafdreW in the Xraxis dire¢tibp, At tisicthe veafes Wngovkst he
orientation flat corner ORis conpleted. In this state, the periphery

gri ndi ng vineparaliel wgth-thecoricatation flat ©Fewbile dhe arignfationc fhak (gl?ebamger' W
Thereafter, the wafer Wis rotated about the [err]-axis to chanfer the
circul ar parcontaciwibdheperiphesy grinding wihes! d8r e Thareby, thaorientatienst at e

wh th hanf eri ' ted, that s, th t h in Fig. 4 .
The: chant dlatgFoRs heeisres By 466 bprBRsrygrindinghesl 4. s compl ered by
ti th - ti d ' f . | it f ti .
Uhen t o chant or [ WREEhE var e W e oXhpnis, dacction Uatcine otet,of - he
tate wh t.h ' d hat i t he.st.at h in Fig. 4 .
Then. the contart G ELE vl Wit inedhoritery idiBl AR R ke o1 he
avay from g Ber l.RRYHhE" driHeiodBGE 'OF Sir @R%bhEF otf2hftion flat comer

OR as shown in Fig. 4(c). When the point of contact reaches the

orientation corner OR, the orientation flat comer OR is chamfered
subsequently.

Specifically, when the point of contact reaches the orientation flat
corner OR of the wafer W as represented with a solid line in Fig. 4(f), the
wafer W is rotated about the 8-axis and is fed in the X-axis direction and
the Y-axis direction. The wafer W moves so that the orientation flat
corner OR can always be in contact with the periphery grinding wheel 48.
Thus, the orientation flat comer OR of the wafer W is chamfered by the
periphery grinding wheel 48.

Then, the center of the wafer W, of which movement is controlled
as stated above, is finally positioned on the Y-axis as represented with a
broken line in Fig. 4(f), and the chamfering of the orientation flat corner
OR is completed. In this state, the periphery grinding wheel 48 is in
contact with the circular part C of the wafer W. Thereafter, the wafer W
is rotated about the 8-axis to chamfer the circular part C subsequently, and

then, the wafer W returns to the state where the chamfering is started, that



W-returns to the initial state. The wafer Wis picked fromthe wafer table
44, and the machining is conpleted. As stated above, according to the wafer
chanfering method and apparatus in this enbodi nent, when the orientation
flat OF of the wafer Wis chanfered, the wafer Wis fed straight in
parallel with the orientation flat . Thus, it is possible to easily
chanfer the orientation flat OF wi th high straightness. Wien each of the
orientation flat corners OR of the wafer Wis chanfered, the wafer Wis
moved so f t ) i fA( & afdfe i ct with
t he peri pﬁg’?ﬁlegé}?%ééis%mgﬁi%g(ﬂfh@@?th 'S gg s@b@?c% [ F@“@@m er the
ori ent at | Qif theawatanW s CBmpletedibyp Repeutit Eayétiondd s&idpegi bl e to
control novenent of the wafer Wi nsga Si nplggmv(?/a?IWnﬁ?his enb%%rilﬁﬁtf, t he
whol e per iprbeessesfa plaealvgfafitiés.s sequentially chanfered, but each part of
t he periphery of the wafer Wnmay be chanfered separately. Specifically,
only the circul 3Vhparthe Chaimfenimgef tire Wafey Weis cdomnpleted] thier wafert Wen 't he
orientation flat F may be chanfered, and finally the orientation flat ;
corners ORtops iméhe Rtate svhare the chamfesing started]ethat is)the state showesnri ct ed
to the above- nentioned order. For instance, the orientation flat OF may be
chanf er ed Figr &(a).t nEhenntheowafer Wimoves dn ther YeaxisGfireetjom socthatfitr ed,  and
finally the cifcular parf C may be chaifered. A description will be

gi ven of thesomes iaathes avayadrpm thepariphemygsindingiwheal 48, aoddhe wafier

ref erence Figs. 5(a). ;..5(e), [ ch descgribe the procedure. First, the
wafer Wis S}@tll%ﬁ ﬁ"r@%ﬁ@i(sé%{ﬁm%dﬁaéé rlétmé'kq(b%%é@ wafer taplet he
wafer Wis, posig¢ioned ,on.the wafer table 44, and the wafer Wis held on the
waf er tabl ’@%#MM is completed.

-_—

As stated above, according to the wafer chamfering method and
apparatus in this embodiment, when the orientation flat OF of the wafer W
is chamfered, the wafer W is fed straight in parallel with the orientation
flat OF. Thus, it is possible to easily chamfer the orientation flat OF with
high straightness. When each of the orientation flat comers OR of the
wafer W is chamfered, the wafer W is moved so that the orientation flat
corner OR can always be in contact with the periphery grinding wheel 48.
Thus, it is possible to easily chamfer the orientation flat corners OR with
high accuracy. Moreover, it is possible to control movement of the wafer
W in a simple way.

In this embodiment, the whole periphery of the wafer W is
sequentially chamfered, but each part of the periphery of the wafer W may
be chamfered separately. Specifically, only the circular part C of the
wafer W may be chamfered first, then the orientation flat F may be
charnfered, and finally the orientation flat corners OR may be chamfered.

The machining order should not be restricted to the above-
mentioned order.  For instance, the orientation flat OF may be chamfered
first, then the orientation flat comers OR may be chamfered, and finally



The viafer Wis placed so that the center thereof can be positioned on the
[err]-axis of the wafer table 44, and that a notch NO t hereof can be
positioned on the X-axis (see Fig. 5(a)). This state will be referred to as
an initial state, where the center of the wafer Wis positioned on the
Y-axis and at a predeterm ned distance away fromthe axis of the periphery
grinding wheel 48. On the other harit3- in the grinding tool apparatus 14,

the grinding tool support 46 noves up or down so as to position the

peri phery the icirdubar pare @ ma§ bet cliampfegel®t er m ned machi ni ng position. On

conpl etion of the above-nentioned initialization, the wafer chanfering

apparatus 10 st g desaiptidrewilidbe giwvenaffehe WethodSor chamfeeinotherwaferi ndi ng

wheel 48 is rotated, and the wafer Wis fed in the Y-axis direction to the
peri phery W iwmith the wotch with aeferdneestan®igs. i5a) Wiks),! whicinidesciibeuties by a

predeterm ned di stance, a circular part C of the wafer Wneets the rotating
peri phery procedirey wheel 48, and the wafer Wstops noving. As shown in Fig.
5(a), when the circular part C of the wafer Wneets the periphery grinding
wheel 48, the wdfisst, thestwates Woisasetron theewafey, chamfering apparatas i10C of t he

wafer Wis_chapfered by the rotating periphery grinding wheel 48 as shown
in Fig. 5($9¢Cl§fcaliv,t the W?re}%éﬁeis pesiioacd som the ewafesr tﬁ%l@%ummth@f times,
t he chanferipg .of. the circul ar, part of . the wafer Wis conpl eted. Then,
the wafer Wg fo‘&slsr}%fﬁ‘éﬁ“ﬁg@"é#&fﬁﬁlﬁ Wity Mag8Uihi ti al state. Thereafter,

wai et W To chantis et 008t Blacerl < Bok BrCPonieR Shebof manik ROSIORSH: r oct i on
by a predel el ekl of A St Bl %4, Hd Blar S Abfen' NG theteot ain B8
positioned on the X-axis (see Fig. 5(a)). This state will be referred to as
an initial state, where the center of the wafer W is positioned on the Y-axis
and at a predetermined distance away from the axis of the periphery
grinding wheel 48.

On the other hand, in the grinding tool apparatus 14, the grinding
tool support 46 moves up or down so as to position the periphery grinding
wheel 48 at a predetermined machining position.

On completion of the above-mentioned initialization, the wafer
chamfering apparatus 10 starts chamfering the wafer W,

First, the periphery grinding wheel 48 is rotated, and the wafer W
is fed in the Y-axis direction to the periphery grinding wheel 48 at the
same time, When the wafer W moves by a predetermined distance, a
circular part C of the wafer W meets the rotating periphery grinding wheel
48, and the wafer W stops moving.

As shown in Fig. 5(a), when the circular part C of the wafer W
meets the periphery grinding wheel 48, the wafer W starts rotating.
Thereby, the circular part C of the wafer W is chamfered by the rotating
periphery grinding wheel 48 as shown in Fig. 5(b).



a predeterm ned machining position (see Fig. 5(c)). On the other hand, in
the grinding tool apparatus 14, the grinding tool support 46 noves down by
a predeterm ned di stance so that the notch grinding tool 50 can be
positioned at a predeterm ned nmachi ning position. Then, the notch grinding
tool 50 is rotated, and the wafer Wis fed in the Y-axis direction at the
sanme time. Wien the wafer Wnoves by-1& predeterni ned di stance, a notch
corner NR of the wafer Wneets the rotating notch grinding tool 50, and the

wal er W st ops npiftetothe/watioWn romatéy ¢ pRUelermied duiiberbENimeSRindR of the

waf er Wneets the notch grinding tool the wafer Wis fe e X-axis

di recti onchamfetifig Gfake TidularqiaroC §OtHeRhfdrW i@c&ﬁﬁgl‘d@éd‘.er ThenC e be

chanfered. I'n othér words, the wafer Wnoves accordihg to the shape of the

not ch comevafdiR Wostolpatrotiting)oared retuie to e daftidll staws bEhereadrep! fed Wi th
the notch grinding tool 50. Thereby, the notch corner NR of the wafer Wis

chant er edwafet rchamfleringgappatiatus 46ostafiS. chifmferingh ¢heaistohcN@®rofNthe s
chanfered, the wafer Wis subsequently fed in the X-axis direction and the
Y-axi s di mefer W so that the notch NO can be chanfered. Specifically, as
shown in Fig. 5(d),, the wafer Wis fed so that the notch NO can al ways be
in contact wi thIohehawfen the i naichgNQyothesovafen Wi gnoegsi)in thee Xraxih NO i s

V-shaped for , -14- exanpl e,,wg?d,the wafer Wmoves in a nmanner to describe
V accor di directionrey aHupeels distanceniomrther iawtial state wotik it reaches t he

wafer Wis ch ered hy the notch grinding_ toa, {0. en a point of contact
bet ween tﬁep‘ﬁagféﬁrnﬂﬂear@a{‘]‘h@%@ﬁ@ﬂ & (3&13)350 (g\gébﬁé%{gﬁﬁgiaﬁdher not ch
corner NR.at,the .other .side of the_notch NO ,the nqtch corn NR i s
subsequentythengHnGing, t3§P§HBW % 13-» d._ﬁe grinding tool support 46 moves

down by a predetermined distance so that the notch grinding tool 50 can
be positioned at a predetermined machining position. Then, the notch
grinding tool 50 is rotated, and the wafer W is fed in the Y-axis direction
at the same time. When the wafer W moves by a predetermined distance,
a notch corner NR of the wafer W meets the rotating notch grinding tool
50, and the wafer W stops moving.

As shown in Fig. 5(c), when the notch corner NR of the wafer W
meets the notch grinding tool 50, the wafer W is fed in the X-axis
direction and the Y-axis direction so that the notch corner NR can be
chamfered. In other words, the wafer W moves according to the shape of
the notch corner NR so that the notch corner NR can always be in contact
with the notch grinding tool 50. Thereby, the notch corner NR of the
wafer W is chamfered by the notch grinding tool 50.

After the notch comner NR is chamfered, the wafer W is
subsequently fed in the X-axis direction and the Y-axis direction so that
the notch NO can be chamfered. Specifically, as shown in Fig. 5(d), the
wafer W is fed so that the notch NO can always be in contact with the
notch grinding tool 50. In Fig. 5(d), the notch NO is V-shaped for



5(e). Specifically, the wafer Wis fed in the X-axis direction and the Y-
axis direction so that the notch corner NR can always be in contact with
the notch grinding tool 50. Thereby, the notch corner NR of the wafer Wis
chanfered by the notch grinding tool 50. After the notch corner NR at the
other side is chanfered, the wafer VVP ops noving. Then, the notch NO and
the notch corners NR are chanfered in"the reverse direction in the sane
manner as descri bed above. Specifically, the notch grinding tool 50 noves

rel ativel exaenplecandfthe wifet W hbed' %ﬁnﬁﬁﬂﬁted\‘gﬁs;églgﬂlg&gf‘fdtiﬁ%% to the

notch NO and it returns to the state where notch NO

started, thetshape ¢f ¢hesnatch N(D.Vm’l"'h%r&ie}g-t e(1tdtch TN® ofalkenafs W jshe notch

NO and the notch corners NR is conpl et y repeating the above-nentioned
seri es of ghanfesedbydthe agich grindimpbiol 0, ti mes. Wien the chanfering of the
notch NO and the_notch corners NRis conpleted, the wafer Wstops in the
state where the Wheant arpoigt oof tbatacbtbotwisénstirr weafer tWatanids the heotehat e
shown in Fig. 5(c)._ Then, the wafer Wnoves in the Y-axis direction so that
it beconegrindingdpohafyreachss thiscothet notaly coraenNR avithe Otherrside lnf thaf er W
returns to the ipnitial state. The wafer Wis picked fromthe table 44, and
t he machi matgh NOg thenefichcomer NRaissmbasquentlychambened asshaven infig.
chanferin thgg a&f -15- apparatus _in this enbodi nent, when the notch
NO of t he M@ -er SPerdicalynthe wrafer Né indedin the X-agis directian andetheoleh
grindi ng tOOIglqu an al s . be in contact_ wth the notch NO Thus, it is
possi bl e A1 RFQA0L, t thganoteh @ornes R kanialwayshe v gontacs wisthch of

e MOhe i REER gAdthg b8 36" S métehy, B Rokh Comer KR '3t the Water W °°
is chamfered by the notch grinding tool 50.
After the notch corner NR at the other side is chamfered, the wafer
W stops moving. Then, the notch NO and the notch corners NR are
chamfered in the reverse direction in the same manner as described above.
Specifically, the notch grinding tool 50 moves relatively to the wafer W
from the notch corner NR at the other side to the notch NO, and it returns

to the state where the chamfering of the notch NO started, that is, the state
shown in Fig. 5(c).

-~

The chamfering of the notch NO and the notch corners NR is
completed by repeating the above-mentioned series of processes a
required number of times.

‘When the chamfering of the notch NO and the notch corners NR is
cqmpleted, the wafer W stops in the state where the chamfering of the
notch NO started, that is, the state shown in Fig. 5(c). Then, the wafer W
moves in the Y-axis direction so that it becomes farther away from the
notch grinding tool 50, and the wafer W returns to the initial state. The
wafer W is picked from the table 44, and the machining is completed.

As stated above, according to the wafer chamfering method and



notch grinding tool 50 can always be in contact with the notch coner NR
Thus, it is possible to easily chanfer the notch corners NR with high
accuracy. Mreover, it is possible to control novenent of the wafer Win a
sinple way. In this enbodinent, the circular part C of the wafer Wis
chanfered first, and then the notch N@-and the notch corners NR are

chanf ered. The machi ning order, however, should not be restricted to this:
for exanple, the notch NO and_the notch corners NR ma¥ be chanfered first,
and then t#PaIRRR IR th ifa embodimenhe wheanthe aotchadNOeof thet waktr & nisbove,

according to t ent nv. t|o t he, novenent of t{he wafer controlled
by rotati n@hf{fﬁg‘”\ﬁa eo‘f‘fa eﬁe Fdoﬂhlth&xﬂ!ﬁ @ﬁ@h @mdiggt‘@@ véifé-'laﬂal ong

?ﬁte (rzg ;’i; ';] ﬁﬁ?’ﬁtg &5 %r%ptPﬂggggf‘:;]P gﬁoﬁ??-:fﬁﬁy u(r; ; Gep tchy ot

SlriD sc :c Iozgfll r%[ﬁ*h& @&W@g‘%fy hshamierd dhe P%afgg‘@p l’?‘? tﬁ‘f‘mel .
spirit andﬁgfccglp@‘l ﬁ@fﬁféﬁ)} %@Q&ft’{ g‘ﬁ“&?@%g‘rg@gg{ &ﬁﬁ{ ﬂg %é)%é éé:ggew

él\?/;lf efl\%ﬁg#’has . %g%gfgg% ar h?)éagr@r an ori g&)‘{j 0?%}}1 I%|roar ar@ ﬁ?ﬂﬁ[ gt ?I)n
flat cor ”eéc&ﬁrabge Misieiver, it e ﬁ(ﬁélﬁie ) c%ﬁ&?? rxﬁ@%xh@nﬁ £fthé wafpey as to

rotate and to no In an X-axis rection an axl s |rect|on whi ch are
per pendi cui@ﬁsgﬂpww@not her, a periphery grinding wheel is rotatably

In this embodiment, the circular part C of the wafer W is
chamfered first, and then the notch NO and the notch corners NR are
chamfered. The machining order, however, should not be restricted to
this: for example, the notch NO and the notch corners NR may be
chamfered first, and then the circular part C may be chamfered.

As set forth hereinabove, according to the present invention, the
movement of the wafer is controlled by rotating the wafer on the rotational
axis and feeding the wafer along the two axes which are perpendicular to
the rotational axis and are perpendicular to one another. Thus, it is
possible to accurately chamfer the whole periphery of the wafer which has
the orientétion flat or the notch at the periphery thereof.

It should be understood, however, that there is no intention to limit
the invention to the specific forms disclosed, but on the contrary, the
invention is to cover all modifications, alternate constructions and
equivalents falling within the spirit and scope of the invention as

expressed in the appended claims.
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pJaced on the Y-axis, said wafer chanfering nethod conprising the steps of:
chanfering the C|rcular part of the wafer by bringing the circular part
into contact with said periphery grinding wheel, which is rotating, and by
rotating the wafer; chanfering the orientation flat_part of the wafer by
bringing the orientation flat part into contact wt ' I.bher
grinding wheel, which is rotating, anm-by feeding taﬂﬂ@ﬂﬂﬂﬁi' 7 &ﬁ -axi s
direction; and chanfering one of the orientation fl t he
waf er by bringing the one of the oOrg qon flat corner parts into contact
CrAas

wi th said periphery grindi ng wheel, Is rotating, and by rotating the
waf er and feedi ng the wafer in the X-axis direction and the Y-axis

:jlnrggm ggti\?\ntha ?eﬁe‘ﬂ}e oé i he ohm‘ﬂgsatlon Irg;g é:%rerﬁ art? can %Ir:/vﬁés be
an o ent P Bﬁ?@e%a&ﬁaén%‘%arfher tlon 4Lt o8 éﬁ‘eﬁiéﬁgr?f@! ﬁ%ﬁ er
oving 1 n-BARS: WhetSin RER A 8 suPudRed in Ak BBARBRY by IOl 208 © ©
per pendl cullvd OisPen *N0hRR " directid - afd A O¥:446! BitBLER \Inich Al ¥

pl aced on sai e ["'e" supp or olfds TR wat ng t oo

t wh t d d
donn: & pePCiHerSiEdat OBRE AohER, d Fethey; 5@8@"%@8 SAORSP, N ng
tool suppopliced GPMeé ¥-agis @ﬁimaférrﬁﬁﬁhfer{@eﬁieﬂﬂo&&oﬁﬁir&ﬂgftﬁé si@&é e

support in

of:

chamfering the circular part of the wafer by bringing the circular
part into contact with said periphery grinding wheel, which is rotating, and
by rotating the wafer;

chamfering the orientation flat part of the wafer by bringing the
orientation flat part into contact with said periphery grinding wheel, which
is rotating, and by feeding the wafer in the X-axis direction; and

chamfering one of the orientation flat corner parts of the wafer by
bringing the one of the orientation flat corner parts into contact with said
periphery grinding wheel, which is rotating, and by rotating the wafer and
feeding the wafer in the X-axis direction and the Y-axis direction so that
the one of the orientation flat corner parts can always be in contact with

said periphery grinding wheel.

2. A wafer chamfering apparatus for chamfering a periphery of a
wafer which has a circular part, an orientation flat part and orientation flat

" comer parts, said wafer chamfering apparatus comprising:
a wafer table support which is capable of moving in an X-axis

direction and a Y-axis direction which are perpendicular to one another;



. e o —

the Xzaxis direction and the Y-axis direction, rotatlon of er

t abl e, up-and-down novenent of said grinding tooI ation of

sai d periphery grinding wheel; wherein said contr C|rcular

part of the wafer into contact with said perlphery grin |ng mheel which is
rotating, and rotates the wafer, therghy chanfering the circular part; sai d
controller brings the orientation flat part of the wafer into contact with

sai d periphery grinding wheel, which is rotating, and feeds the wafer in

the X-axis direcgi Wﬂferttﬁﬁkﬁbﬁlﬂf‘ﬁ%%thﬁga?ﬁﬁe& Hﬁﬁiﬂt\i/%rfthﬁiesﬁﬁﬂqrﬁand

said controller brings one of the orien I on at comer par e waf er

i nto cont aghdMdlds $ke &afér:i phery grinding wheel, which is rotating, and
rotates the wafer and feeds the wafer in the X—aX|s direction and the

Y-axis directionasgrihfiizig tdtd suiposf wiieh q§ Ipaaitasne@ohl e YOukis &@d i§ can

al ways be in contact w th sai d peri phery g d| ng wheel, thereby chanfering
the one of cl Eabkﬂoﬁmum@npfdmhdmmmr parts. 3. A waf er chanfering

met hod for chanfering a periphery of a wafer WhICh has a circular part, a
notch part and nat peripbery grinding wheekiwhiche isvabtatably plaget tom said such a
manner as to rotate and to nove in an X-axis direction and a Y-axis
direction \gilltd‘lngrtQObﬁmpmm cular to one another, a periphery grinding
wheel and a notch grinding tool are rotatably pl aced on the Y-axi s, said
waf er chanf er i ng aneentsellerowpichs cagtrolsefesding ofisaid: tveafer tablg support iBul ar

part into contact with said

part of the by.bri.n he_ cir.cul ar
peri phery éhm% d&r@&twgm%c e ¥-axis direstjonaretation rof said waterdable, er ;

chanfering the rt of th fer Ry bringing-the npotch part i.nto
contact w t4P- §B‘3ﬂi Sgl ‘ﬁﬂgéﬁoh T&tﬂ-ﬂﬁgmt&ﬁan aid
periphery gnndmg wheel,

wherein said controller brings the circular part of the wafer into
contact with said periphery grinding wheel, which is rotating, and rotates
the wafer, thereby chamfering the circular part;

said controller brings the orientation fiat part of the wafer into
contact with said periphery grinding wheel, which is rotating, and feeds
the wafer in the X-axis direction, thereby chamfering the orientation flat
part; and ' _

said controller brings one of the orientation flat corner parts of the
wafer into contact with said periphery grinding wheel, which is rotating,
and rotates the wafer and feeds the wafer in the X-axis direction and the
Y-axis direction so that the one of the orientation flat comer parts can

always be in contact with said periphery grinding wheel, thereby

chamfering the one of the orientation flat corner parts.

3. A wafer chamfering method for chamfering a periphery of a wafer
which has a circular part, a notch part and notch comner parts, wherein the

wafer is supported in such a manner as to rotate and to move in an X-axis



f.eeding the wafer in the X-axi-s direction and the Y-axi-s—diTecti on so that
the notch part can always be in contact with said ' \t ool ; and
chanfering one of the notch coner parts of the m m\m“m t he one of
the notch corner parts into contact with said not rindihg tool, whichis

rotating, and by feeding the wafer iyp.the X-axis direction and the Y-axis
direction so that the one of the notch corner parts can always be in
contact with said notch grinding tool. 4. A waf er chanfering apparatus

for chanf egirgetign RAdiPYeayisdirectivy’ whiothar pépendioulactd enepmuther anot ch
part and notch conmer parts, said wafer chanTering apparatus conprising: a

waf er tabl gedphenyr \A%rinﬁim@wheelca‘nhb netelf grindingotdad aze rotatably placedonon and a

Y-axis direction ich are perpendicular to one another; a wafer table

whi ch is riealainkiy, sdid weafen chamfering imsthod icomprigipg the stepstaf: ds t he wafer;

a grinding tool support which is positioned on the Y-axis and is capable of
novi ng up and dochamfering theh eirgulpripait of the seafertiychringing the sitonlan aced on
said grinding tool support; _ -19- a notch grinding tool which is )
rotatably phedato contegt widy saidipegiphery gringpg w;heal,d%hxchdmr@tatmg,md:ont rols
feeding of said wafer table support in the X-axis direction and the Y-axis
di recti on, byaotating:therwatary wafer tabl e, up-and-down novenent of said

grinding tool support, .rotation_of said peripher s indi wheel , and
rotation of sai dCAYDEFIRE L .in%cl} Bélt;(’f\(/j\’r‘i’@_r‘é?? r?é)?/@gmwsgﬁmﬂ?gbmgg t he
ciroular parly ohptis MRHCtald O Yrtfhing” (0015 WillcRO ORMGD ddl P vhee!

feeding the wafer in the X-axis direction and the Y-axis direction so that

the notch part can always be in contact with said notch grinding tool; and
chamfering one of the notch corner parts of the wafer by bringing
the one of the notch corner paﬁs into contact with said notch grinding tool,
which is rotating, and .by feeding the wafer in the X-axis direction and the
Y-axis direction so that the one of the notch corner parts can always be in

contact with said notch grinding tool.

4, A wafer chamfering apparatus for chamfering a periphery of a
wafer which has a circular part, a notch part and notch corner parts, said
wafer chamfering apparatus comprising:

a wafer table support which is capable of moving in an X-axis
direction and a Y-axis direction which are perpendicular to one another;

a wafer table which is rotatably placed on said wafer table support
and holds the wafer; ‘

a grinding tool support which is positioned on the Y-axis and is
capable of moving up and down;

a periphery grinding wheel which is rotatably placed on said
gﬁnding tool support; '



t he Wafer, thereby chanfering the circular part; said controller br| ngs
notch part of the wafer into contact wth sal d r‘ﬂlﬂl(uﬂﬂlmﬂug"ﬂﬂ V\/m ch
is rotating, and feeds the wafer in the X- axis e Y-axis
direction so that the notch part can always be in contact with said notch
grinding tool, thereby chanfering the, ?_otch part; and said controller

brings one of the notch corner parts of the wafer into contact with said
notch grinding tool, which is rotatlng, and. feeds the wafer in the X—axis

direction and tha petehi grindinectdcinyhich fatotafiblpisiacéd oresaidt ghindinige

parts can always be in contact with said notch grinding tool, "t hereby
chanf eri ng todkesupportif the notch corner parts.

a controller which controls feeding of said wafer table support in
the X-axis direction and the Y-axis direction, rotation of said wafer table,
up-and-down movement of said grinding tool support, rotation of said
periphery grinding wheel, and rotation of said notch grinding tool;

wherein said controller brings the circular part of the wafer into
contact with said periphery grinding wheel, which is rotating, and rotates
the wafer, thereby chamfering the circular part;

said controller brings the notch part of the wafer into contact with
said notch grinding tool, which is rotating, and feeds the wafer in the X-
axis direction and the Y-axis direction so that the notch part can always be
in contact with said notch grinding tool, thereby chamfering the notch
part; and

said controller brings one of the notch corner parts of the wafer
into contact with said notch grinding tool, which is rotating, and feeds the
wafer in the X-axis direction and the Y-axis direction so that the 6ne of the

notch corner parts can always be in contact with said notch grinding tool,

thereby chamfering the one of the notch corner parts.



