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Description

[0001] The present invention relates to a method for
mirror-polishing the peripheral portion of a wafer and an
apparatus useful for carrying out the method.

[0002] A mirror-polishing step of a wafer is generally
carried out, after a chamfering step for preventing the
peripheral portion of a wafer from being chipped off, a
lapping step for making variation in thickness of wafers
small, and an etching step for removing a cracked layer
and contaminated portions. The mirror-polishing step of
the wafer includes a mirror-polishing step for the main
surface of the wafer and a mirror-polishing step for the
peripheral portion of the wafer.

[0003] The wafer is provided with an orientation flat
or a notch at a predetermined position with respect to
the crystal orientation of the wafer on the periphery
thereof. The orientation flat or the notch portion is uti-
lized for detecting the position on the periphery of the
wafer in an automatic manufacturing apparatus. There-
fore, also in the mirror polishing step of the peripheral
portion of a wafer, it is necessary to mirror-polish both
the orientation flat or the notch portion and the other por-
tion (hereinafter, referred to "the periphery").

[0004] In a conventional method for mirror-polishing
a peripheral portion of a wafer, as described in EP-A-
584905, which is regarded as the closest prior art and
discloses a polishing apparatus including a transfer
mechanism for transferring wafers between polishing
stations at which different peripheral walls of the wafers
are polished, a buff made of a foam resin is used. In the
method, the periphery and the orientation flat, of the wa-
fer is mirror-polished by a buff having a groove (a form
chamfering groove) which has a section corresponding
to the section of the periphery and the orientation flat,
of the wafer. In such a mirror-polishing step, an abrasive
material comprising an aqueous solution of sodium hy-
droxide (NaOH) or the like containing very fine SiO,
powder or the like is used. In order to mirror-polish the
notch portion by the method, a disc-shaped buff is used.
Also in this case, an abrasive material is used as a mat-
ter of course.

[0005] By the way, in a general step for etching a sil-
icon single crystal wafer, the so-called acid etching, e.
g., an etching in which the wafer was immersed in a lig-
uid mixture of hydrofluoric acid, nitric acid and acetic ac-
id, or the like, was carried out. However, because such
an acid etching has defects that it is difficult to keep the
flatness of the silicon wafer after lapping and that high
costs are required for processing the waste of the used
etching liquid, recently, an alkali etching has been most-
ly used, instead of an acid etching. However, when an
alkali etching is utilized, because the rear surface or the
periphery of the silicon wafer is roughened, the smooth-
ness of the wafer is degraded and therefore a further
processing for the rear surface or the peripheral surface
of the wafer is required. In particular, there is a problem
that the processing for the peripheral surface of the sil-
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icon wafer after an alkali etching requires much time for
processing the surface to have a roughness less than a
predetermined value, to obtain the target smoothness,
which is several times that of an acid etching.

[0006] The present invention was developed in view
of the above-described problem. An object of the
presentinvention is to provide a mirror-polishing method
by which a wafer surface having a satisfactory smooth-
ness can be stably obtained in a processing time shorter
than that of a conventional buff-polishing and a mirror-
polishing apparatus.

[0007] Leading towards the present invention the in-
ventors have investigated a tape-polishing method in
which a tape which has abrasive grains on it is used.
EP-A-646436 discloses a wafer polishing system in
which only a tape polishing method is used. In the tape-
polishing method, the peripheral portion of the wafer is
mirror-polished by pressing the portion against a tape
provided from a tape supplying reel. The used tape is
wound around a tape take-up reel to continuously sup-
ply fresh surfaces of the tape to the portion to be proc-
essed. The peripheral portion of the wafer is mirror-pol-
ished by rotating a drum around which the tape is
wound, in order to obtain a sufficient relative speed be-
tween the tape and the wafer to polish the periphery of
the wafer.

[0008] According to their investigation with respect to
the buff polishing method and the tape-polishing meth-
od, it is found that there are following problems. That is,
the buff polishing method requires a processing time
several times as much as that of the tape-polishing
method, in order to obtain a mirror-polished surface hav-
ing a roughness less than a predetermined value, and
the type of the buff used creates variations in necessary
processing time. On the other hand, the tape-polishing
method has some inherent limitations in surface finish
obtained.

[0009] According to a first aspect of this invention a
method of mirror-polishing a peripheral portion of a wa-
fer comprises a first polishing step for polishing the pe-
ripheral portion of the wafer by using a tape having abra-
sive grains thereon, and second polishing step for there-
after polishing the same peripheral portion of the wafer
by using a buff with an abrasive material.

[0010] According to a second aspect of this invention
an apparatus for mirror-polishing a peripheral portion of
a wafer comprises a first polishing section for polishing
the peripheral portion of the wafer by using a tape having
abrasive grains thereon, a second polishing section for
thereafter polishing the same peripheral portion of the
wafer by using a buff with an abrasive material, and a
delivery part to transfer the wafer from the first polishing
section to the second polishing section.

[0011] By using both tape-polishing and buff polishing
in order, that is, to polish the peripheral portion of the
wafer by using a tape having abrasive grains thereon,
and thereafter to polish the peripheral portion by using
a buff with an abrasive material it has been found that
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a wafer surface having a roughness less than a prede-
termined value can be stably obtained in a processing
time shorter than " that of buff-polishing alone.

[0012] FIG. 1 is for comparing the tape-polishing
method with the buff-polishing method. In this figure, the
smoothness is entered into the vertical axis and the pol-
ishing time is entered into the horizontal axis. It is found
the following points from FIG. 1. The tape-polishing
method requires shorter polishing time to obtain a mir-
ror-polished surface having a predetermined smooth-
ness, however, the method has some limitations in sur-
face finish obtained. The buff-polishing method requires
much polishing time to obtain a mirror-polished surface
having a predetermined smoothness and creates vari-
ations in necessary processing time due to the buff
used, however, the method can provide a smoother sur-
face than the tape-polishing method. In FIG. 1, as the
characteristic lines according to the tape-polishing
methods are more apart from the origin toward the right,
the size of abrasive grains held on the used tape is the
smaller.

[0013] The method according to the presentinvention
can be applied for various kinds of semiconductor wa-
fers, e.g., silicon wafers, compound semiconductor wa-
fers, or the like.

[0014] According to the present invention, because a
tape-polishing providing a polishing speed larger than
that of buff-polishing is carried out before polishing the
peripheral portion of the wafer by using a buff, the pol-
ishing time necessary to obtain a mirror-polished sur-
face with a predetermined smoothness can be short-
ened. Further, because the buff polishing which enables
finer polishing in comparison with the tape-polishing is
carried out after the peripheral portion of the wafer was
polished to some extent by the tape-polishing, it is pos-
sible to obtain a mirror-polished surface with a high
smoothness.

[0015] Preferably, the first polishing step comprises a
first notch or orientation flat polishing step for polishing
a notch or orientation flat portion which is formed in the
peripheral portion of the wafer, by using a tape having
abrasive grains thereon, and a first periphery polishing
step for mainly polishing a peripheral portion of the wafer
other than the notch or orientation flat portion by using
a tape having abrasive grains thereon; and the second
polishing step comprises a second notch or orientation
flat polishing step for polishing the notch or orientation
flat portion by using a buff, and a second periphery pol-
ishing step for mainly polishing the peripheral portion of
the wafer other than the notch or orientation flat portion
by using a buff. The first notch polishing step may be
carried out by pressing a portion of the tape having abra-
sive grains thereon, which can be moved relatively to
the notch portion, by a tape supporting member. The first
periphery polishing step may be carried out by pressing
a portion of a tape having abrasive grains thereon, which
is wound around the periphery of a rotary drum and can
be moved relatively to the peripheral portion of the wa-
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fer, against the peripheral portion of the wafer.

[0016] Preferably, the wafer is swung around the cen-
tre thereof within a predetermined small angle, during
atleast one of the first and second notch polishing steps.
Accordingly, it is possible to uniformly polish not only the
bottom surface but the whole surfaces of the notch por-
tion.

[0017] The tape may be swung approximately around
an axis which passes through the contact point of the
tape and the peripheral portion of the wafer and is par-
allel to the main surface of the wafer, relatively to the
wafer, within a predetermined angle during the first pol-
ishing step. According to such a method, it is possible
to polish all over the peripheral chamfered portion on
the upper and lower surfaces of the wafer.

[0018] The second notch polishing step is preferably
carried out by pressing a disc-shaped buff against the
notch portion of the wafer, while supplying an abrasive
material. The second orientation flat polishing step may
be carried out by pressing a column-shaped rotating buff
having a form chamfering groove which receives the ori-
entation flat portion of the wafer, against the orientation
flat portion. The second periphery polishing step is pref-
erably carried out by pressing a cylindrical rotating buff
having a form chamfering groove which receives the pe-
ripheral portion of the wafer, in the inner peripheral sur-
face of the cylindrical buff, against the peripheral portion
of the wafer.

[0019] Preferably, the wafer is a silicon single crystal
wafer and an alkali etching is carried out to the wafer
having a chamfered periphery, prior to the first polishing
step. Accordingly, it is possible not only to obtain a mir-
ror-polished surface with a high smoothness in a shorter
processing time but also to keep the flatness of the sil-
icon wafer after lapping and to reduce the cost for
processing the waste of the used etching liquid.

[0020] With the apparatus in accordance with this in-
vention, it is possible not only to carry out both tape-
polishing and buff-polishing but also to carry out only
one of tape-polishing and buff-polishing as the need
arises. When both tape-polishing and buff-polishing are
carried out, a wafer surface having a roughness less
than a predetermined value can be stably obtained in a
processing time shorter than that of buff-polishing.
[0021] A preferred example of the present invention
will now be described with reference to the accompany-
ing drawings, in which:-

FIG. 1 is a diagram showing the relationship be-
tween the smoothness and the polishing time, ac-
cording to tape-polishing and buff-polishing in the
present invention;

FIG. 2 is a plan view of a mirror-polishing apparatus
according to an embodiment of the present inven-
tion;

FIG. 3 is a plan view of a wafer with a notch portion;
FIG. 4 is a plan view of a wafer with an orientation
flat;
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FIG. 5 is a side view of a loader in a tape-polishing
section in the embodiment;

FIG. 6 is a perspective view of a portion of a wafer
transfer device in the polishing apparatus according
to the embodiment;

FIG. 7 is a perspective view of a notch polishing part
in the tape-polishing section in the embodiment;
FIG. 8 is a perspective view of an orientation flat
polishing part or a periphery polishing part in the
tape-polishing section;

FIG. 9 is a side view of an orientation flat polishing
partin the buff-polishing section in the embodiment;
FIG. 10 is a perspective view of a periphery polish-
ing part in the buff-polishing section in the embodi-
ment; and

FIG. 11 is a side view of an unloader in the buff-
polishing section in the embodiment.

[0022] FIG. 2 shows an apparatus for mirror-polishing
a peripheral portion of a wafer according to an embod-
iment of the present invention. The apparatus 1 for mir-
ror-polishing comprises a first polishing section, i.e., a
tape-polishing section 2 which can carry out tape-pol-
ishing to the peripheral portion of the wafer and a second
polishing section, i.e., a buff-polishing section 3 which
can carry out buff-polishing to the peripheral portion.
[0023] In this embodiment, in a case of mirror-polish-
ing silicon wafers, prior to the mirror-polishing step, a
chamfering step for preventing the peripheral portion of
the wafer from being chipped off, a lapping step for mak-
ing variation in thickness of wafers small, and an alkali
etching for removing a cracked layer or contaminated
portions, were carried out to the silicon wafer. Therefore,
the flatness of the silicon wafer after lapping can be eas-
ily kept and the cost required for processing the waste
of the-used etching liquid is low, in comparison with use
of an acid etching.

[0024] The tape-polishing section 2 comprises a cas-
sette attaching part A to which a cassette 4 containing
a lot of stacked wafers W is attached, a first wafer posi-
tioning part B for positioning a wafer W, as shown in FIG.
3 or FIG. 4, which was taken out of the cassette 4 one
by one, afirst notch polishing part C for polishing a notch
portion N of the wafer W as shown in FIG. 3,a first ori-
entation flat polishing part D for polishing an orientation
flat portion O of the wafer W as shown in FIG. 4, and a
first periphery polishing part E for polishing the periph-
eral portion of the wafer W. In the tape-polishing section
2, aloader 10 is provided in the cassette attaching part
A, and a first wafer transfer device 11 is provided at the
centre of the tape-polishing section 2. A first notch pol-
ishing device 12, a first orientation flat polishing device
13, and afirst periphery polishing device 14 are provided
in the notch polishing part C, the orientation flat polish-
ing part D, and the periphery polishing part E, respec-
tively.

[0025] The loader 10 comprises a lifting device which
is not shown, for lifting up or down the cassette 4 which
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can hold a lot of wafers W in a stacked state therein,
and a belt conveyor 10a for taking a wafer W out of the
cassette 4 one by one. The loader 10 has a structure in
which the wafer W at the bottom position is taken out of
the cassette 4 by the belt conveyor 10a in turn.

[0026] The first wafer transfer device 11 comprises a
rotary body 11a which is driven by a motor which is not
shown, to rotate around a vertical central axis, and four
arms 11b which are disposed on the rotary body 11a, as
shown in FIGS. 2 and 6. Each of the arms 11b can be
outwardly extruded by an air cylinder which is not shown
and is provided inside the rotary body 11a with a prede-
termined force, in a predetermined timing. An absorp-
tion disc 11c for holding a wafer on the lower surface
thereof by vacuum-suction, is provided on the lower por-
tion of the top end of each arm 11b, as shown in FIG. 6.
Each absorption disc 11¢ is communicated with a vac-
uum pump which is not shown, through an air pipe which
is not shown and is provided inside the arm 1b and the
rotary body 11a. The absorption disc 11¢ can be revers-
ibly rotated on the central axis thereof by a motor 11d.

[0027] The notch polishing device 12 comprises a ro-
tary drum 30a, and a tape supporting member 30b, as
shown in FIG.7. Inside the rotary drum 30a, a tape sup-
plying reel for supplying a tape T for polishing and a
take-up reel for taking up the tape T, which are not
shown, are provided. The tape T comprises a tape base
member and very fine abrasive grains, e.g., SiO, pow-
der, or the like, adhered thereon through adhesives, al-
though it is not shown in Figures. As a tape T, it is also
possible to use one in which a coating containing very
fine abrasive grains is coated on the tape base member.
The tape T supplied from the tape supplying reel is once
introduced to the outside of the rotary drum 30a and is
thereafter wound around the periphery of the rotary
drum 30a in helical fashion. The wound tape T is put on
the tape supporting member 30b which is provided out-
side the rotary drum 30a, on the way. The top end of the
tape T is then introduced into the inside of the rotary
drum 30a and is wound around the take-up reel. The
rotary drum 30a can be reciprocally rotated by a motor
30c, and the take-up reel which is not shown, can be
driven to rotate by a motor 30d. In the notch polishing
device 12, the portion of the tape T which is put on the
tape supporting member 30b is pressed against the
notch portion N of the wafer W and is thereafter wound
around the take-up reel by the motor 30d while recipro-
cally rotating the rotary drum 30a by the motor 30c. Con-
sequently, the notch portion N of the wafer W is polished
by the tape T. During such a polishing, it is preferable to
reciprocally rotate the absorption disc 11c on the central
axis thereof within a predetermined small angle so that
not only the bottom surface-but also the side surfaces
of the notch portion N can be polished. Preferably, the
rotary drum 30a and the tape supporting member 30b
can be relatively moved in a direction in which these can
come near or separate from the notch portion N. Further,
the rotary drum 30a and the tape supporting member
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30b can be reciprocally swung around a horizontal axis
which passes through the contact portion of the tape T
and the notch portion N and is perpendicular to the
above moving direction of the rotary drum. Instead of
the swing of the rotary drum 30a and the tape supporting
member 30b, the wafer W may be also swung around
the axis. Accordingly, it is possible to polish not only the
bottom surface but also the upper and lower chamfered
surfaces in the notch portion N. For example, a prior U.
S. Patent No. US-A-5766065 by the present inventor et
al. concretely discloses embodiments of such a rotary
drum and of a swinging mechanism of the wafer in detail
which can be used for the invention.

[0028] Each of the orientation flat polishing device 13
and the periphery polishing device 14 has a structure
similar to that of the notch polishing device 12. Each of
them comprises a rotary drum 40a, as shown in FIG. 8.
Inside the rotary drum 40a, a tape supplying reel for sup-
plying a tape T having very fine abrasive grains, e.g.,
SiO, powder, or the like thereon and a take-up reel for
taking up the tape T, which are not shown, are provided.
The tape T supplied from the tape supplying reel is once
introduced to the outside of the rotary drum 40a and is
wound around the periphery of the rotary drum 40a in
helical fashion. The top end of the tape T is then intro-
duced into the inside of the rotary drum 40a and is
wound around the take-up reel. The rotary drum 40a can
be reciprocally rotated by a motor 40c. The take-up reel
which is not shown can be driven to rotate by a motor
40d. In the orientation flat polishing device 13 and the
periphery polishing device 14, the tape T wound around
the rotary drum 40a is pressed against the orientation
flat O and the periphery of the wafer W and is wound
around the take-up reel by the motor 40d while recipro-
cally rotating the rotary drum 40a by the motor 40c, so
that the orientation flat O and the periphery of the wafer
W are polished by the tape T. Preferably, the rotary drum
40a can be reciprocally swung around a horizontal axis
which passes through the contact portion of the tape T
with the orientation flat O or with the periphery of the
wafer and is perpendicular to the moving direction of the
drum 40a, relatively to the wafer W. Accordingly, it is
possible to polish not only the side surfaces of the ori-
entation flat O and of the periphery of the wafer W but
also the upper and lower chamfered surfaces thereof.
[0029] In the wafer positioning part B, centring for a
wafer W is carried out by a positioning device which is
not shown. After the tape-polishing steps are complet-
ed, the wafer W returned back to the wafer positioning
part B is transferred to a delivery part F of the wafer W
by a member which is not shown, without being posi-
tioned again.

[0030] The buff-polishing section 3, i.e., the second
polishing section, comprises a second wafer positioning
part G for positioning the wafer W, as shown in FIG. 3
or FIG.4, transferred from the delivery part F by a mem-
ber which is not shown, a second notch polishing part
H for polishing the notch portion N of the wafer W shown
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in FIG. 3, a second orientation flat polishing part | for
polishing the orientation flat O of the wafer W shown in
FIG. 4, a periphery polishing part J for polishing the pe-
ripheral portion of the wafer W, and a second cassette
attaching part K to which a cassette 4 for putting wafers
W therein is attached. In the buff-polishing section 3, a
second wafer transfer device 21 is provided at the centre
of the buff-polishing section 3. A second notch polishing
device 22, a second orientation flat polishing device 23,
and a second periphery polishing device 24 are provid-
ed at the second notch polishing part H, the second ori-
entation flat polishing part I, and the second periphery
polishing part J, respectively. The second cassette at-
taching part K is provided with an unloader 25.

[0031] The second wafer transfer device 21 has a
structure similar to that of the first wafer transfer device
11. The second wafer transfer device 21 comprises a
rotary body 21a which is driven by a motor (not shown)
to rotate about a vertical central axis, and four arms 21b
which are disposed on the rotary body 21a, as shown
in FIG. 2. Each of the arms 21b is outwardly extruded
by an air cylinder (not shown) which is provided inside
the rotary body 21a with a predetermined force, in a pre-
determined timing. On the lower portion of the top end
of each arm 21b, an absorption disc 21c is provided.
Each absorption disc 21c is communicated with a vac-
uum pump which is not shown, through an air pipe (not
shown) which is provided inside the arm 21b and the
rotary body 21a. The absorption disc 21¢ can be revers-
ibly rotated on the central axis thereof by a motor which
is not shown.

[0032] The second notch polishing device 22 com-
prises a disc-shaped buff 22a made of a foam resin or
the like, having a rotary shaft which is supported by an
arm 22b having a "U" shape in plan, as shown in FIG.
2. In this notch polishing device 22, the buff 22a is driven
to rotate by a motor which is not shown. The periphery
of the rotating buff 22a is entered into the notch of the
wafer W and is pressed against the notch portion N,
while supplying an abrasive material comprising an
aqueous solution of sodium hydroxide (NaOH) or the
like containing very fine SiO, powder or the like, to the
contacting surface of the buff. Consequently, the notch
portion N of the wafer W is polished by the rotating buff
22a. During such a polishing, the absorption disc 21c
with a wafer W thereon is swung around the central axis
thereof within a predetermined small angle so that not
only the bottom surface but also the side surfaces of the
notch portion N can be polished.

[0033] The second orientation flat polishing device 23
comprises a column-shaped buff 23a made of a foam
resin or the like, as shown in FIG. 9. On a peripheral
surface of the buff 23a, a buff groove 23b of the so-called
a form chamfering buff groove, for receiving the orien-
tation flat O of a wafer W is formed. The buff 23a can
be driven to rotate on the central axis thereof by a motor
23c and can be transferred up and down by a lifting de-
vice which is not shown. The orientation flat O of the
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wafer W can be polished by pressing the inner surface
of the buff groove 23b of the buff 23a against the orien-
tation flat O of the wafer W, while supplying an abrasive
material comprising an aqueous solution of sodium hy-
droxide (NaOH) or the like containing very fine SiO,
powder or the like, to the contacting surface of the buff.
[0034] The second periphery polishing device 24
comprises a cylindrical buff 24a made of a foam resin,
as shown in FIG. 10. On an inner peripheral surface of
the buff 24a, a buff groove 24b of the so-called a form
chamfering buff groove, for receiving mainly the periph-
eral portion of the wafer W other than the orientation flat
portion O, is formed. The buff 24a can be driven to rotate
on the central axis thereof by a motor 24c and can be
transferred up and down by a lifting device which is not
shown. The peripheral portion of the wafer W can be
polished by pressing the peripheral portion other than
the orientation flat portion O of the wafer W against the
inner surface of the buff groove 24b of the buff 24a, while
supplying an abrasive material comprising an aqueous
solution of sodium hydroxide (NaOH) or the like contain-
ing very fine SiO, powder or the like, into the buff groove
24b.

[0035] The unloader 25 comprises a lifting device (not
shown) for lifting up or down the cassette 4 which can
hold a lot of wafers W in a stacked state therein, and a
belt conveyor 25a for putting wafers W into the cassette
4 one by one. The unloader 25 has a structure in which
the wafers W can be put into the cassette 4 one by one
by the belt conveyor 25a and lifted up step by step.
[0036] Inthe second wafer positioning portion G, cen-
tring for wafers W are carried out by a positioning device
which is not shown.

[0037] As described above, in the method for mirror-
polishing a peripheral portion of a wafer according to the
present invention, first, the peripheral portion of the wa-
fer is polished by using a tape having abrasive grains
thereon, and is thereafter polished by using a buff with
an abrasive material.

[0038] Therefore, as showninFIG. 1, because atape-
polishing providing a polishing speed larger than that of
buff-polishing is carried out before polishing the periph-
eral portion of the wafer by using a buff, the polishing
time necessary to obtain a mirror-polished surface with
a predetermined smoothness can be shortened. Fur-
ther,because the buff-polishing which enables finer pol-
ishing in comparison with the tape-polishing is carried
out after the peripheral portion of the wafer was polished
to some extent by the tape-polishing, it is possible to
obtain a mirror-polished surface with a high smooth-
ness.

[0039] According to the mirror-polishing apparatus
having such a structure, it is possible not only to carry
out both tapepolishing and buff-polishing but also to car-
ry out only one of tape-polishing and buff-polishing as
the need arises. When both tape-polishing and buff-pol-
ishing are carried out, a wafer surface having a rough-
ness less than a predetermined value can be stably ob-
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tained in a processing time shorter than that of buff-pol-
ishing.

Claims

1. A method for mirror-polishing a peripheral portion
of a wafer (W) comprising;

a first polishing step for polishing the peripheral
portion of the wafer by using a tape (T) having
abrasive grains thereon, and

a second polishing step for thereafter polishing
the peripheral portion of the wafer by using a
buff (22a, 23a, 24a) with an abrasive material.

2. A method for mirror-polishing as claimed in claim 1,
wherein the tape (T) is swung relative to the wafer
within a predetermined angle around an axis which
passes through the contact point of the tape (T) and
the peripheral portion of the wafer (W) and is paral-
lel to the main surface of the wafer (W), during the
first polishing step.

3. A method for mirror-polishing as claimed in claim 1
or claim 2, wherein the wafer (W) is a silicon single
crystal wafer and an alkali etching is carried out to
the wafer (W) having a chamfered periphery, prior
to the first polishing step.

4. A method for mirror-polishing as claimed in any one
of the preceding claims, wherein the first polishing
step comprises a first notch and/or orientation flat
polishing step for polishing a notch portion (N) and/
or orientation flat portion (O) which is formed in the
peripheral portion of the wafer (W), by using a tape
(T) having abrasive grains thereon, and a first pe-
riphery polishing step for mainly polishing a periph-
eral portion of the wafer (W) other than the notch
portion (N) and/or orientation flat portion (O) by us-
ing a tape (T) having abrasive grains thereon; and
the second polishing step comprises a second
notch and/or orientation flat polishing step for pol-
ishing the notch portion (N) and/or orientation flat
(O) by using a buff (22a, 23a), and a second periph-
ery polishing step for mainly polishing the peripheral
portion of the wafer (W) other than the notch portion
(N) and/or orientation flat portion (O) by using a buff
(24a).

5. A method for mirror-polishing as claimed in claim 4,
wherein the first notch polishing step is carried out
by pressing a portion of the tape (T) having abrasive
grains thereon, which can be moved relative to the
notch portion (N), by a tape supporting member
(30b).

6. A method for mirror-polishing as claimed in either



10.

1.

12,

13.

11 EP 0 745 456 B1 12

one of claims 4 or 5, wherein the wafer (W) is swung
around the centre thereof within a predetermined
small angle, during at least one of the first and sec-
ond notch polishing steps.

A method for mirror-polishing as claimed in any one
of claims 4 to 6, wherein the second notch polishing
step is carried out by pressing a disc-shaped buff
(22a) against the notch portion (N) of the wafer (W),
while supplying an abrasive material.

A method for mirror-polishing as claimed in claim 4,
wherein the second orientation flat polishing step is
carried out by pressing a column-shaped rotating
buff (23a) having a form chamfering groove (23b)
which receives the orientation flat portion (O) of the
wafer (W), against the orientation flat portion (O).

A method for mirror-polishing as claimed in any one
of claims 4 to 8, wherein the first periphery polishing
step is carried out by pressing a portion of a tape
(T) having abrasive grains thereon, which is wound
around the periphery of a rotary drum (40a) and can
be moved relatively to the peripheral portion of the
wafer (W), against the peripheral portion of the wa-
fer (W).

A method for mirror-polishing as claimed in any one
of claims 4 to 9, wherein the second periphery pol-
ishing step is carried out by pressing a cylindrical
rotating buff (24a) having a form chamfering groove
(24b) which receives the peripheral portion of the
wafer (W), in the inner peripheral surface of the cy-
lindrical buff (24a), against the peripheral portion of
the wafer (W).

An apparatus for mirror-polishing a peripheral por-
tion of a wafer (W) comprising; a first polishing sec-
tion (2) for polishing the peripheral portion of the wa-
fer (W) by using a tape (T) having abrasive grains
thereon, a second polishing section (3) for thereaf-
ter polishing the peripheral portion of the wafer (W)
by using a buff (22a, 23a, 24a) with an abrasive ma-
terial, and a delivery part (F) to transfer the wafer
(W) from the first polishing section (2) to the second
polishing section (3).

An apparatus for mirror-polishing as claimed in
claim 11, wherein the first polishing section (2) fur-
ther comprises a mechanism so that the tape (T)
can be swung within a predetermined angle around
an axis which passes through the contact point of
the tape (T) and the peripheral portion of the wafer
(W) and is parallel to the main surface of the wafer
(W).

An apparatus for mirror-polishing as claimed in
claim 11 or 12, wherein the first polishing section (2)
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15.

16.

17.

18.

19.

further comprises a first wafer positioning part (10a)
for positioning a wafer which was taken out of a con-
tainer (4) containing a lot of wafers (W) one by one.

An apparatus for mirror-polishing as claimed in
claim 11, 12 or 13, wherein the first polishing section
(2) comprises afirst notch and/or orientation flat pol-
ishing part (C, D) for polishing a notch portion (N)
and/or orientation flat (O) which is formed in a pe-
ripheral portion of the wafer (W), by using a tape (T)
having abrasive grains thereon, and a first periph-
ery polishing part (E) for mainly polishing a periph-
eral portion of the wafer (W) other than the notch
portion (N) and/or orientation flat (O) by using a tape
(T) having abrasive grains thereon; and the second
polishing part (3) comprises a second notch and/or
orientation flat polishing part (H, I) for polishing the
notch portion (N) and/or orientation flat (O) by using
a buff (22a, 23a), and a second periphery polishing
part (J) for mainly polishing the peripheral portion
of the wafer (W) other than the notch portion (N) or
orientation flat (O) by using a buff (24a).

An apparatus for mirror-polishing as claimed in
claim 14, wherein the first notch polishing part (C)
comprises a rotary drum (30a) around which the
tape (T) having abrasive grains thereon is wound,
for giving a motion in a peripheral direction to the
tape (T) , and a tape supporting member (30b) for
holding a portion of the tape (T) thereon and for
pressing the held portion of the tape (T) against the
notch portion (N) of the wafer (W) .

An apparatus for mirror-polishing as claimed in
claim 14 or 15, wherein the wafer (W) can be swung
around the centre thereof within a predetermined
small angle, while the wafer (W) is polished by at
least one of the first (C) and second (D) notch pol-
ishing parts.

An apparatus for mirror-polishing as claimed in
claims 14, 15 or 16, wherein the first periphery pol-
ishing part (E) comprises a rotary drum (40a)
around which the tape (T) having abrasive grains
thereon is wound, for giving a motion in a peripheral
direction to the tape (T).

An apparatus for mirror-polishing as claimed in
claim 14, 15, 16 or 17, wherein the second notch
polishing part (H) comprises a mechanism for
pressing a disc-shaped buff (22a) against the notch
portion (N) of the wafer (W), while supplying an
abrasive material.

An apparatus for mirror-polishing as claimed in any
one of claims 14 to 18, wherein the second orienta-
tion flat polishing part (I) comprises a mechanism
for pressing a column-shaped rotating buff (23a)
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having a form chamfering groove (23b) which re-
ceives the orientation flat portion of the wafer (W),
against the orientation flat portion (O).

An apparatus for mirror-polishing as claimed in any
one of claims 11 to 19, wherein the second periph-
ery polishing part (J) comprises a mechanism for
pressing a cylindrical rotating buff (24a) having a
form chamfering groove (24b) which receives the
peripheral portion of the wafer (W), in the inner pe-
ripheral surface of the cylindrical buff (24a), against
the peripheral portion of the wafer.

Patentanspriiche

1.

Verfahren zum Spiegelpolieren eines Umfangsab-
schnittes eines Wafers (W) mit;

einem ersten Polierschritt fuir das Polieren des
Umfangsabschnittes des Wafers durch Ver-
wenden eines Bandes (T), auf dem sich schmir-
gelnde Korner befinden, und

einem zweiten Polierschritt fir anschlieendes
Polieren des Umfangsabschnittes des Wafers
durch Verwenden einer Polierscheibe (22a,
23a, 24a) mit einem schmirgelnden Material.

Verfahren zum Spiegelpolieren, nach Anspruch 1,
wobei das Band (T) wahrend des ersten Polier-
schrittes relativ zu dem Wafer innerhalb eines vor-
bestimmten Winkels um die Achse herum ge-
schwenkt wird, die durch den Kontaktpunkt des
Bandes (T) und des Umfangsabschnittes des
Wafers (W) verlauft und die parallel zu der Haupto-
berflache des Wafers (W) ist.

Verfahren zum Spiegelpolieren, nach Anspruch 1
oder 2, wobei der Wafer (W) ein Silizium-Einkristall-
wafer ist und ein Alkali-Atzen an dem Wafer (W) vor
dem ersten Polierschritt ausgefiihrt wird, der einen
angefasten Umfang hat.

Verfahren zum Spiegelpolieren, wie in einem der
vorhergehenden Anspriiche, wobei der erste Po-
lierschritt aufweist einen ersten Kerb- und/oder
Ausrichtungsabflachungs- Polierschritt zum Polie-
ren eines Kerbabschnittes (N) und/oder eines Aus-
richtungsabflachungsabschnittes (O), der gebildet
ist in dem Umfangsabschnitt des Waferes (W) ge-
bildet ist, unter Verwendung eines Bandes (T), das
schmirgelnde Kérner tragt, und einen ersten Um-
fangs-Polierschritt zum hauptséchlichen Polieren
eines Umfangsabschnittes des Wafers (W) aulRer-
halb des Kerbabschnittes (N) und/oder des Aus-
richtungsabflachungsabschnittes (O) durch Ver-
wendung eines Bandes (T), das schmirgelnde Kor-
ner tragt; und der zweite Polierschritt aufweist einen
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zweiten Kerb- und/oder Ausrichtungsabflachungs-
Polierschritt zum Polieren des Kerbabschnittes
und/oder der Ausrichtungsabflachung (O) durch
Verwenden einer Polierscheibe (22a, 23a), und ei-
nen zweiten Umfangspolierschritt flir hauptsachli-
ches Polieren des Umfangsabschnittes des Wafers
(W) auRerhalb des Kerbabschnittes (N) und/oder
der Ausrichtungsabflachung (O), durch Verwen-
dung einer Polierscheibe (24a).

Verfahren zum Spiegelpolieren, nach Anspruch 4,
wobei der erste Kerb-Polierschritt ausgefiihrt wird
durch Pressen eines Abschnittes des Bandes (T),
das schmirgelnde Kérner darauf hat, und das relativ
relativ zu dem Kerbabschnitt (N) bewegt werden
kann durch ein Bandtragteil (30b)..

Verfahren zum Spiegelpolieren, nach einem der
Anspriche 4 oder 5, wobei der Wafer (W) wahrend
zumindest eines des ersten oder zweiten Kerb-Po-
lierschritte um dessen Mitte innerhalb eines vorbe-
stimmten kleinen Winkels herum geschwenkt wird.

Verfahren zum Spiegelpolieren, nach einem der
Anspriche 4 bis 6, wobei der zweite Kerb-Polier-
schritt ausgefiihrt wird durch Pressen einer schei-
benférmigen Polierscheibe (22a) gegen den Kerb-
abschnitt (N) des Wafers (W), wéhrend ein schmir-
gelndes Material zugefihrt wird.

Verfahren zum Spiegelpolieren, nach Anspruch 4,
wobei der zweite Ausrichtungsabflachungs- Polier-
schritt ausgefiihrt wird durch Pressen einer sdulen-
férmigen, sich drehenden Polierscheibe (23a), die
eine formanfasende Nut (23b) hat, die den Ausrich-
tungsabflachungsabschnitt (O) des Wafers (W) auf-
nimmt, gegen den Ausrichtungsabflachungsab-
schnitt (O).

Verfahren zum Spiegelpolieren, nach einem der
Anspruche 4 bis 8, wobei der erste Umfangspolier-
schritt ausgefiihrt wird durch Pressen eines Ab-
schnittes des Bandes (T), das schmirgelnde Kérner
tragt, das um den Umfang einer Rotationstrommel
(40a) gewickelt ist und relativ zu dem Umfangsab-
schnitt des Wafers (W) gegen den Umfangsab-
schnitt des Wafers (W) bewegt werden kann.

Verfahren zum Spiegelpolieren, nach einem der
Anspriche 4 bis 9, wobei der zweite Umfangs-Po-
lierschritt ausgefihrt wird durch Pressen einer zy-
lindrischen, sich drehenden Polierscheibe (24a),
die eine formanfasende Nut (24a) hat, die den Um-
fangsabschnitt des Wafers (W) in der Innenum-
fangsflache der zylindrischen Polierscheibe (24a)
aufnimmt, gegen den Umfangsabschnitt des
Wafers (W).
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Vorrichtung zum Spiegelpolieren eines Umfangs-
abschnittes eines Wafers (W) mit; einem ersten Po-
lierabschnitt (2) zum Polieren des Umfangsab-
schnittes des Wafers (W) durch Verwenden eines
Bandes (T), das schmirgelnde Kdrner tragt, einem
zweiten Polierabschnitt (3) zum anschlieRenden
Polieren desselben Umfangsabschnittes des
Wafers (W) durch Verwendung einer Polierscheibe
(22a, 23a, 24a) mit einem schmirgelnden Material,
und einem Ubergabeteil (F), um den Wafer (W) von
dem ersten Polierabschnitt (2) zu dem zweiten Po-
lierabschnitt (3) zu Gbergeben.

Vorrichtung zum Spiegelpolieren nach Anspruch
11, wobei der erste Polierabschnitt (2) auflerdem
eine Vorrichtung aufweist, so dass das Band (T) in-
nerhalb eines vorbestimmten Winkels um eine Ach-
se herum geschwenkt werden kann, die durch den
Kontaktpunkt des Bandes (T) und den Umfangsab-
schnitt des Wafers (W) verlauft und parallel zu der
Hauptoberflache des Wafers (W) ist.

Vorrichtung zum Spiegelpolieren, nach Anspruch
11 oder 12, wobei der erste Polierabschnitt (2) au-
Rerdem aufweist ein erstes Waferpositionierungs-
teil (10a) zum Positionieren eines Wafers einen
nach dem anderen, der aus einem Behélter (4), der
eine Menge von Wafern (W) enthalt, herausgenom-
men wurde.

Vorrichtung zum Spiegelpolieren, nach Anspruch
11, 12 oder 13, wobei der erste Polierabschnitt (2)
aufweist ein erstes Kerb- und/oder Ausrichtungsab-
flachungs- Polierteil (C, D) zum Polieren eines
Kerbabschnittes (N) und/oder einer Ausrichtungs-
abflachung (O), gebildet in einem Umfangsab-
schnitt des Wafers (W), unter Verwendung eines
Bandes (T), das schmirgelnde Kérner tragt, und ein
erstes Umfangspolierteil (E) zum hauptsachlichen
Polieren eines Umfangsabschnittes des Wafers
(W), auRerhalb des Kerbabschnittes (N) und/oder
der Ausrichtungsabflachung (O) durch Verwenden
eines Bandes, das schmirgelnde Koérner tragt; und
das zweite Polierteil (3) mit einem zweiten Kerb-
und/oder Ausrichtungsabflachung- Polierteil (H, 1)
zum Polieren des Kerbteiles (N) und/oder Ausrich-
tungsabflachung (O) durch Verwendung einer Po-
lierscheibe (22a, 23a) versehen ist, und ein zweites
Umfangs- Polierteil (J) zum hauptséachlichen Polie-
ren des Umfangsabschnittes des Wafers (W), au-
Rerhalb des Kerbabschnittes (N) oder der Ausrich-
tungsabflachung (O) durch Verwenden einer Polier-
scheibe (24a).

Vorrichtung zum Spiegelpolieren, nach Anspruch
14, wobei das erste Kerb-Polierteil (C ) eine Rota-
tionstrommel (30a) aufweist, um die das Band(T),
das schmirgelnde Koérner tragt; gewickelt ist, um
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dem Band (T) eine Bewegung in eine Umfangsrich-
tung zu verleihen, und ein Bandstutzteil (30b), um
einen Abschnitt des Bandes (T) darauf zu halten
und um den gehaltenen Abschnitt des Bandes (T)
gegen den Kerbabschnitt (N) des Wafers (W) zu
pressen.

Vorrichtung zum Spiegelpolieren, nach Anspruch
14 oder 15, wobei der Wafer (W) um dessen Mitte
innerhalb eines vorbestimmten kleinen Winkels ge-
schwenkt werden kann, wahrend der Wafer (W)
durch zumindest eines der ersten (C ) oder zweiten
(D) Kerb- Polierteile poliert wird.

Vorrichtung zum Spiegelpolieren, nach Anspruch
14, 15 oder 16, wobei das erste Umfangs- Polierteil
(E) eine Rotationstrommel (40a) aufweist, um die
das Band (T), das schmirgelnde Koérner tragt; ge-
wickelt ist, um dem Band eine Bewegung in eine
Umfangsrichtung des Bandes (T) zu verleihen.

Vorrichtung zum Spiegelpolieren, nach Anspruch
14,15, 16 oder 17, wobei das zweite Kerb- Polierteil
(H) eine Vorrichtung zum Pressen einer scheiben-
férmigen Polierscheibe (22a) gegen den Kerbab-
schnitt (N) des Wafers (W), wahrend der Zufiihrung
eines schmirgelnden Materiales aufweist.

Vorrichtung zum Spiegelpolieren, nach einem der
Anspriiche 14 bis 18, wobei das zweite Ausrich-
tungsabflachungs- Polierteil (I) eine Vorrichtung
zum Pressen einer sdulenférmigen, sich drehenden
Polierscheibe (23a), die eine formanfasende Nut
(23b) aufweist, die den Ausrichtungsabflachungs-
abschnitt des Wafers (W) aufnimmt, gegen den
Ausrichtungsabflachungsabschnitt (O).

Vorrichtung zum Spiegelpolieren, nach einem der
Anspriche 11 bis 19, wobei der zweite Umfangspo-
lierteil (J) eine Vorrichtung (J) aufweist zum Pres-
sen einer zylindrischen, sich drehenden Polier-
scheibe (24a), die eine formanfasende Nut (24b)
hat, die den Umfangsabschnitt des Wafers (W), in
der Innenumfangsflache der zylindrischen Polier-
scheibe (24a) aufnimmt, gegen den Umfangsab-
schnitt des Wafers.

Revendications

1.

Procédé de polissage miroir d'une partie périphéri-
que d'une galette (W), comprenant:

une premiere étape de polissage pour polir la
partie périphérique de la galette en utilisant une
bande (T) surlaquelle sont disposés des grains
abrasifs, et

une deuxieme étape de polissage pour ensuite
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polir la partie périphérique de la galette en uti-
lisant une meule (22a, 23a, 24a) avec un ma-
tériau abrasif.

Procédé de polissage miroir selon la revendication
1, dans lequel, pendant la premiére étape de polis-
sage, la bande (T) est mise en oscillation par rap-
port a la galette, a l'intérieur d'un angle prédétermi-
né autour d'un axe qui passe par le point de contact
de la bande (T) et de la partie périphérique de la
galette (W) et qui est paralléle a la surface princi-
pale de la galette (W).

Procédé de polissage miroir selon la revendication
1 ou la revendication 2, dans lequel la galette (W)
est une galette de silicium monocristallin et, avant
la premiere étape de polissage, une gravure alcali-
ne est réalisée sur la galette (W) présentant une pé-
riphérie chanfreinée.

Procédé de polissage miroir selon I'une quelconque
des revendications précédentes, dans lequel la pre-
miére étape de polissage comprend une premiére
étape de polissage d'une encoche et/ou d'un mé-
plat d'orientation, pour polir une partie d'encoche
(N) et/ou une partie en méplat d'orientation (O) qui
est formée a la périphérie de la galette (W), en uti-
lisant une bande (T) sur laquelle sont disposés des
grains abrasifs, et une premiere étape de polissage
de la périphérie, pour polir principalement une par-
tie périphérique de la galette (W) autre que la partie
d'encoche (N) ou que la partie en méplat d'orienta-
tion (O) en utilisant une bande (T) sur laquelle sont
disposés des grains abrasifs; et la deuxiéme étape
de polissage comprend une deuxiéme étape de po-
lissage d'une encoche et/ou d'un méplat d'orienta-
tion pour polir la partie d'encoche (N) et/ou la partie
en méplat d'orientation (O) en utilisant une meule
(22a, 23a), et une deuxiéme étape de polissage de
la périphérie pour polir principalement la partie pé-
riphérique de la galette (W) autre que la partie d'en-
coche (N) et/ou que la partie en méplat d'orientation
(O) en utilisant une meule (24a).

Procédé de polissage miroir selon la revendication
4, dans lequel la premiére étape de polissage de
I'encoche est réalisée en pressant une partie de la
bande (T) sur laquelle sont disposés des grains
abrasifs, qui peut étre déplacée par rapport a la par-
tie d'encoche (N), grace a un organe (30b) de sup-
port de bande.

Procédé de polissage miroir selon I'une ou l'autre
des revendications 4 et 5, dans lequel la galette (W)
est mise en oscillation autour de son centre a I'in-
térieur d'un petit angle prédéterminé pendant au
moins I'une parmila premiére et la deuxiéme étapes
de polissage de l'encoche.
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Procédé de polissage miroir selon I'une quelconque
des revendications 4 a 6, dans lequel la deuxiéme
étape de polissage de l'encoche est réalisée en
pressant une meule (22a) en forme de disque con-
tre la partie d'encoche (N) de la galette (W) tout en
délivrant un matériau abrasif.

Procédé de polissage miroir selon la revendication
4, dans lequel la deuxiéme étape de polissage de
la partie en méplat d'orientation est réalisée en
pressant contre la partie en méplat d'orientation
(O), une meule rotative (23a) en forme de colonne
dotée d'une rainure de chanfreinage de forme
(23b), qui recoit la partie en méplat d'orientation (O)
de la galette (W).

Procédé de polissage miroir selon I'une quelconque
des revendications 4 a 8, dans lequel la premiére
étape de polissage de la périphérie est conduite en
pressant contre la partie périphérique de la galette
(W) une partie d'une bande (T) sur laquelle sont dis-
posés des grains abrasifs, qui est enroulée autour
de la périphérie d'un tambour rotatif (40a) et qui
peut étre déplacée par rapport a la partie périphé-
rique de la galette (W).

Procédé de polissage miroir selon I'une quelconque
des revendications 4 a 9, dans lequel la deuxieme
étape de polissage de la périphérie est réalisée en
pressant contre la partie périphérique de la galette
(W) une meule cylindrique rotative (24a) qui pré-
sente une rainure de chanfreinage de forme (24b),
qui recoit la partie périphérique de la galette (W),
dans la surface périphérique intérieure de la meule
cylindrique (24a).

Appareil de polissage miroir d'une partie périphéri-
que d'une galette (W), comprenant: une premiére
section de polissage (2) pour polir la partie périphé-
rigue de la galette (W) en utilisant une bande (T)
sur laquelle sont disposés des grains abrasifs, une
deuxiéme section de polissage (3) pour ensuite po-
lir la méme partie périphérique de la galette (W) en
utilisant une meule (22a, 23a, 24a) avec un maté-
riau abrasif, et une section de distribution (F) pour
transférer la galette (W) de la premiére section de
polissage (2) a la deuxiéme section de polissage

3).

Appareil de polissage miroir selon la revendication
11, dans lequel la premiére section de polissage (2)
comprend en outre un mécanisme tel que la bande
(T) peut étre mise en oscillation a I'intérieur d'un an-
gle prédéterminé autour d'un axe qui passe par le
point de contact de la bande (T) et de la partie pé-
riphérique de la galette (W), et qui est paralléle a la
surface principale de la galette (W).
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Appareil de polissage miroir selon la revendication
11 ou 12, dans lequel la premiére section de polis-
sage (2) comprend en outre une premiére partie
(10a) de positionnement de galette, pour position-
ner les galettes qui ont été extraites une a une d'un
conteneur (4) qui contient plusieurs galettes (W).

Appareil de polissage miroir selon la revendication
11, 12 ou 13, dans lequel la premiére section de
polissage (2) comprend une premiére partie de po-
lissage de I'encoche et/ou du méplat d'orientation
(C, D), pour polir une partie d'encoche (N) et/ou un
méplat d'orientation (O) qui sont formés dans une
partie périphérique de la galette (W), en utilisant
une bande (T) sur laquelle sont disposés des grains
abrasifs, et une premiere partie (E) de polissage de
la périphérie, pour polir principalement une partie
périphérique de la galette (W) autre que la partie
d'encoche (N) et/ou que la partie en méplat d'orien-
tation (O), en utilisant une bande (T) sur laquelle
sont disposés des grains abrasifs; et la deuxieme
partie de polissage (3) comprend une deuxieme
partie (H, I) de polissage de I'encoche et/ou du mé-
plat d'orientation, pour polir la partie d'encoche (N)
et/ou la partie en méplat d'orientation (O) en utili-
sant une meule (22a, 23a), et une deuxieme partie
(J) de polissage de la périphérie, pour polir princi-
palement la partie périphérique de la galette (W)
autre que la partie d'encoche (N) ou que la partie
en méplat d'orientation (O) en utilisant une meule
(24a).

Appareil de polissage miroir selon la revendication
14, dans lequel la premiere partie (C) de polissage
de I'encoche comprend un tambour rotatif (30a)
autour duquel est enroulée la bande (T) présentant
des grains abrasifs, pour donner a la bande (T) un
déplacement dans une direction périphérique, et un
organe (30b) de support de la bande, destiné a sou-
tenir une partie de la bande (T) et a presser la partie
soutenue de la bande (T) contre la partie d'encoche
(N) de la galette (W) .

Appareil de polissage miroir selon les revendica-
tions 14 ou 15, dans lequel la galette (W) peut étre
mise en oscillation autour de son centre, al'intérieur
d'un petit angle prédéterminé, pendant que la ga-
lette (W) est polie par au moins l'une parmi la pre-
miére (C) et la deuxiéme (D) parties de polissage
de I'encoche.

Appareil de polissage miroir selon la revendication
14, 15 ou 16, dans lequel la premiere partie (E) de
polissage de la périphérie comprend un tambour ro-
tatif (40a) autour duquel est enroulée la bande (T)
sur laquelle sont disposés des grains abrasifs, pour
donner a la bande (T) un déplacement dans une
direction périphérique.
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18.

19.

20.

20

Appareil de polissage miroir selon la revendication
14,15, 16 ou 17, dans lequel la deuxieme partie (H)
de polissage de I'encoche comprend un mécanis-
me pour presser une meule (22a) en forme de dis-
que contre la partie d'encoche (N) de la galette (W),
tout en délivrant un matériau abrasif.

Appareil de polissage miroir selon I'une quelconque
des revendications 14 a 18, dans lequel la deuxié-
me partie (I) de polissage du méplat d'orientation
comprend un mécanisme pour presser contre la
partie en méplat d'orientation (O) une meule rotati-
ve (23a) en forme de colonne, dotée d'une rainure
(23b) de chanfreinage de forme qui recoit la partie
en méplat d'orientation de la galette (W).

Appareil de polissage miroir selon I'une quelconque
des revendications 11 a 19, dans lequel la deuxié-
me partie (J) de polissage de la périphérie com-
prend un mécanisme pour presser contre la partie
périphérique de la galette, une meule rotative cylin-
drique (24a) qui présente une rainure (24b) de
chanfreinage de forme qui recoit la partie périphé-
rique de la galette (W), dans la surface périphérique
intérieure de la meule cylindrique (24a).
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