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SUBSTRATE HOLDER AND SUBSTRATE
TRANSFER APPARATUS USING THE SAME
BACKGROUND OF THE INVENTION

The present invention relates to a substrate holder
which is mounted on a substrate transfer apparatus, such
as a robot, for holding and transferring a thin substrate
such as a semiconductor wafer. The present invention also
relates to a substrate transfer apparatus using the
above-mentioned substrate holder.

Fig. 1 shows'an arrangement of a conventional
substrate holdexr of the absve-mentioned type. Fig. la is
a plan view and Flg. 1lb is a side view. As shown in
Flg. 1, the conventional substrate holder comprises a
substrate support member 100 including a base portion 101
and finger portions 102 extending from the base portion
101 in a bifurcated form. Each finger portion 102
includes a vacuum opening 103 at a forward end poxtion
thereof. Further, a vacuum passage 104 extends through
the finger portion 102 so as to comﬁunicate with the
opehing 103. The respective vacuum passages 104 of the

finger portions 102 join at the base portion 101 and

: communicate with an opening 105 which in turn communicates

with a vacuum system (not shown).

In the above-mentioned substrate holder, a substrate
is held by means of suction. Illustratively stated, a
thin substrate (not shown), such as a semiconductor wafer,
is provided in the holder so that a central portion of a

backside of the substrate abuts against the vacuum
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openings 103 of the finger portions 102. A vacuum
pressure is applied through the openings 103, thus

holding the substrate on the finger portions 102. In

Fig. 1, reference numeral 106 denotes a bolt opening. The
substrate holder is fixed to a forward end of a robot (not
shown) by passing bolts through the openings 106 for
fastening.

As mentioned above, in the conventional substrate
holder, the central portion of the backside of the
substrate is suctlioned onto the finger portions-102.
Therefore, a problem arises, such that when breakage of a
vacuum source occurs during transfer of a substrate, a
vacuum pressure cannot be applied to the substrate, with
the result that the substrate is likely to fall from the
substrate holder and break. Further, particles fiqating
in air are collected at the portion of the substrate to

which the vacuum pressure is applied, leading to

contamination of the substrate. These particles advergely

affect the manufacture of chips for semiconductors and
therefore the amount thereof should be minimized.

Fgrther, when the speed of transfer (the speed of
movement of the_substrate holder) is 1ncreased so-as to
achieve a reduction in tact time, a force which |
horizontally moves the substrate becomes large, so that
the substrate mounted on the holder is displaced.
Therefore, the substrate cannot be delivered accurately to
a target position, so that there is a risk of damage to

the substrate.
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In recent years, in semiconductor manufacturing
apparatuses, it has been strongly desired to prevent
contamination of semiconductor substrates. Conventionally,
preventing only contaminaéion of a patternea surface was

satisfactory, but with a recent tendency to reduce wiring

line widths of devices, contamination of the backside of a.

substrate has also become problematic. In a conventional
substrate holder in which a suctlon is utilized,
contaminants are collected at a portion of the substrate
to which vacuum 1is applied from the holdef, leading to a
high risk of cﬁntamination.

As a measure to obviate the above-mentioned
pfoblem of contamination. it is consildered to employ a
recessed type substrate holderx comp;ising a substrate
support member having a recessed area for placing a
semiconductor substrate therein. However, when a
semiconductor substrate is removed from a cassette case,
the semiconductor substrate is not always positioned at a
regular position in the cassette case, that is., a position
where the center of the substrate and the center of the
cassette case coinclde with each other. That is, the
substrate can be displaced from the regular position 1n
the cassette case. In this case, when use is made of a
substrate holder having a portion formed in a certain
éonfiguration for receiving a substrate, such as the
above-mentioned conventional substrafe holder, defective
transfer due to displapement of the substrate 1s likely to

occur.
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SUMMARY OF THE INVENTION
In view of the above, the préesent invention has been

made. It is an object of the present invention to provide

' a substrate holder which is free from the above-mentioned

problems. The substrate holder of the present invention
is capable of suppressing contamination of a substrate due
to particles, eliminating the risk of breakage of a
substrate falling from the holder, receiving a substrate
aceurately even when it is displaced from a regular
position and delivering the substrate accurately to a
regular ﬁosition. It is another object of the present
invention to provide a substrate transfer apparatus using
the above-mentiocned substrate holder.

In accordance with the present invention, there is
provided a substrate holder for holding and transferring a
thin substrate, comprising a substrate support member
having a recessed area for placing a thin substrate
therein and substrate mount portions formed in the
recessed area in the vicinity of a circumferential edge
thereof, the substrate mount portions being adapted to be
engaged with an outer circumferential portion of a
backside of the substrate placed in the recessed area, and
a substrate detector for detecting presence or absence of
the substrate in the recessed area.

In the substrate holder, there is little -xisk of
displacement of the substrate and breakage of the
substrate due to falling from the holder. Further, only

the outer circumferential portion of the backside of the
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substrate abuts against the substrate mount portiomn, so
that it is possible to suppress contamination of the
substrate due to deposition of particles at a portion of
the backside of the substrate which does not abut against
the substrate mount portion.

The substrate detector may comprise at least one
detection means selected from a first detection means and
a second detection means: the first detection means
including z substrate detecting pbrtion'which is formed in
the recessed area in the vicilnity of a circumferential
edge thereof, the substrate detecting portion having a
surface with which the outer circumferential portion of
the backslide of the substrate received in the recessed
area is engaged, gnd a fluid passage provided in the
substrate holder and having an opening formed in the
stated surface of the substrate detecting portion, the

first detection means being adapted to detect presence or

‘absence of the substrate by detecting a pressure in the

stated opening; the second detection means being a non-
contact type which detects presence or absence of the
substrate in the recessed area without making contact with
the substrate.

In the substirate holder, a fluid such as clean air
or N, gas is flowed at a low rate through the opening of
the fluid passage to the outside. The presence or absence
of the substrate is detected by detecting whether or not a
change in pressure occurs due to closing of the opening by

the substrate. Differing from the conventional techniqgue
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in which the presence or absence of the substrate is
detected according to a change in vacuum pressure, in the
substrate holder, there is no possibllity of contamination
of a substrate due to collection of particles floating in
air, Further, when the detector i1s a non-contact type,
such as a photoelectric sensor, the detector detects the
Presence or absence of the substrate in the recessed area
without making contact with the substrate. This enables
rapid detection of displacement of the éubstrate during
transfer and is advantageous in preveﬁting breakage of the
substrate due to falling from the holder. Further, when
the opening of the fluid passage is connected to a vacuum
source during transfer of the substrate, lifting bf the
substrate (hence displacement of the substrate) can be
prevented. In this case, a high vacuum pressure is not
regquired and only the outer circumferential p&rtion of the
backside of the substrate is suctioned, 'so that
contamination of the substrate due to particles can be
suppressed.

According to another aspect of the present invention,
a substrate holder for holding and transferring a thin
substrate, comprising a substrate support member having a
recessed area for placing a thin substrate therein, and

substrate mount portions formed in the recessed area in

the vicinity of a circumferential edge thereof, the

substrate mount portions being adapted to be engaged with
an outer circumferential portion of a backside of the
substrate, the substrate support member having a first
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portion adapted to be connected to a substrate transfer
apparatus and a second portion in which the recessed area
is formed, the second portion including a proximal section
close to the first portion and having a large width and a
distal section apart from the first portion and having a
small width.

The holder 1s advantageous 1in receiving a éubstrate
from a cassette case of which an ‘inner width is limited
and delivering the substrate to such a cassette case, and
enables the substrate to be_stably held on the holder.

According to other aspect of the present invention,
a substrate holdex comprises a substrate support member
having a recessed area for placing the substrate thereln,
the substrate support member having a first portion
adapted to be connécted to a substrate transfer apparatus
and a second portion in which the recessed area is formed,
the second portion including a proximal portion close to
the first portion and a distal section apart from the
first portion, the proximal portion being thicker than the
distal portion. This arrangement enables lightening of
the. substrate support member. .

Accoxrding t6 a further aspect of the present
invention, a substrate holder comprises a substrate
support member having a recessed area for placing the
substrate therein and an aligning mechanism adapted to
pexform a function such that when the substrate support
member is moved to a position where a substrate should be

placed in order to receive the substrate and when the

-7 -

#

8/ 59



1

00- 7- 7;13:42 1YUASA AND HARA Drew & Napier R

10

15

20

25

substrate is actually displaced from the position, the
aligning mechanism moves the substrate to the regular
bosition thereby enabling the substrate support member to
receive the substrate appropriately.

Spécificaliy, the aligning mechanism cdmprises an
aligﬁing member provided outside and in the vicinity of
the recessed area of the substrate support member in such
a manner that when the substrate support member is moved
towards an area below the substrate so as to receive the
suﬁstrate. the aligning member engages and moves the
substrate to the above-stated position.

Further, the present invention provides a substrate
transfer apparatus comprises a substrate holder such as
stated above.

Furthermore, the present invention provides a
substrate transfer apparatus suitable for use in a
substrate treatment apparatus including a substrate
loading/unloading station and a substrate treatment
station where the substrate is treated. The substrate -
transfer apparatus comprises a first substrate holder for

holding a pre-treatment substrate by means of suction and

transferring the pre-treatment substrate to the substrate’

treatment station and a second substrate holder for
holding a post-treatment substrate which have been
treated in the substrate treatment station to return
the post-treatment substrate to the loading/unloading
station. The second substrate holder comprises a
substrate support member having a recessed area for

-8 -
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placing the post-treatment substrate therein and substrate

mount portions formed in the recessed area in the vicinity

of a circumferential edge thereof, the substrate mount

~ portions being adapted to be engaged with an outer

circumferential portion of a backside of the post-
treatment substrate placed in the recessed area, and a
substrate detector for detecting presence or absence of
the post-treatment substrate in the recessed area.

The present invention further provides a polishing
apparatus comprising a loading/unloading étation, a
polishing station for polishing a.substrate, a cleaning-
and-Adrying station for cleaning and drying the substrate
polished in the polishing station and a substrate tranéfer
apparatus for transferring the substrate between the
stated étations. The substrate transfer apparatus
comprises a first substrate holder for holding a substrate,
which has not been subjected to polishing in the polishing
station, by means of suction and transfer the substrate to
the polishing station and a second substrate holder for
holding a substrate, which have been polished in the
polishing station, to return the substrate to the
loading/unloading station. The second substrate holder
comprises a substrate support member having a recessed
area for placing the sﬁbstrate therein and substrate mount
portions formed in the recessed area in the vicinity of a
circumferentiai edge thereof, the supstrate mount portions
being adapted to be engaged with an outer circumferential
portion of a backside of the substrate placed in the

-9 -
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recessed area, and a substrate détector for detecting
pPresence or absence of the substrate in the recessed area.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. la is a plaﬁ view of a conventional substrate
holder.

Flg. 1lb is a side view of the conventional substrate
holder.

Fig. 2a is a plan view of a substrate holder of the
present invention.

Fig. 2b is a side view 6f the substrate holder of
the present invention.

Fig. 2c is a plan view of a reinforcing plate.

Fig. 3 is a cross-sectlonal view of a forward end
portion of a substrate support member of the substrate
holder of the present invention.

Fig. 4a is a front view of a part of a cassette case,
showing a relationship between the substrate holder of the
present in%ention and a semiconductor wafer contained in
the cassette cése.

Fig. 4b is a cross-sectional view taken along the
line a-A in Fig. 4a.

I Fig. 4c shows a cross-sectional view of a part of a
side wall of the cassette case.

Fig. 5 shows how displacement of a semiconductor
wafer is corrected by the substrate holder of the present
inventilon.

Fig. 6a 1s a plan view of another example of a

substrate holder of the presént invention.

- 10 -

# 127 59



1

00~ 7- 7;13:42 ;YUASA AND HARA Drew & Napier ;

10

15

20

25

Fig. 6b is a side cross-sectional view of Fig. 6a.

Fig. 6c 1ls a cross-sectional view taken along the
line D-D of Fig. 6a.

Fig. 64 is an enlarged view of a portion C of the
substrate of Fig. 6a.

Fig. 7 is an imaginary plan view showing the
substrate support member of the substrate holder of the
present invention which is inserted into a cassette case,
together with a semiconductor wafer normally placed in
recessed area of the substrate support member.

Fig. 8 shows an operation for removing a
semiconductor waferxr contaihed in a cassette case by means
of the substrate support member of the substrate holder of
the present invention.

Fig. 9 shows an operation for delivering a
semiconductor wafer into a cassette case by means of the
substrate support member of the substrate holder of the
present inventilon.

Fig. 10 is a plan view of a substrate transfex
apparatus of the present invention.

Fig. 11 is a plan view of a polishing apparatus
using the substrate transfer apparatus of the present
invention.

Fig. 12 is a perspective view of an essential part
of a cleaning portion of the polishing apparatﬁs of
Fig. 1l1.

Fig. 13 is a plan view of another example of.a

substrate transfer apparatus of the present invention.

- 11 -
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DETAILED DESCRIPTION OF THE XNVENTION

Hereinbelow, description is made with regard to

‘embodiments of the present invention, referring to the

drawings. In these embodiments, a substrate holder for
handling a semiconductor wafer is taken as an example.
However, the substrate to be handled in the present
invention is not limited to a semiconductor wafer.
Various thin substrates such as a glass substrate may be
used.

Figs. éa to 2¢c show an arrangement of a substrate
holder of the present.invention. Pig. 2a and Fig. 2b are,
respectively, a plan view and a side cross-sectional view
of the substrate holder. Fig. 2c¢ is a plan view of a
reinforcing'plate. As shown 1n Fig. 2a, the substrate
holder comprises a substrate support member 10 including a
base portion 11 and finger portiéns 12 extending from the
base portion 11 1n a bifurcated form. Each fingexr portion

12 includes a recessed axea 14 for placing a semiconductor

- wafer therein. An inner dlameter 12 of the recessed area

14 is slightly laxger than the diameter (outer diameter)
of the semiconductor wafer, so that the wafer can be
readily placed in the recessed area 1l4. Illustratively
stated, when the diameter of the semiconductor wafer is
200 mm, the inner diameter 13 of the recessed area 14 is
202 mm.

A plurality of substrate mount portions 15 [four in
Fig. 2a] are formed in the recessed area in the vicinity

of circumferential walls defining the recessed area 14 of

- 12 -
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the substrate support member 10. An outer circumferential

portion of a backside of the semiconductor wafer abuts
against the substrate mount portions 15. The substrate
support member 10 comprises, for example, a plate made of
an alumina ceramic material. The thickness of the
substrate support member 10 i1s minimized to about 2 mm, in
consideration of limitations imparted due to removal and
delivery of wafers relative to cassette cases, limitations
due to.manufacture and stiffness of the holder.

The substrate supporf member 10 removes and delivers
semiconductor wafers relative to the cassette cases.

Therefore, the portlon of the substrate support member 10

‘at which the recessed area 14 1s formed (a recessed area-

forming portion) is configured, such that it has a larger
width on a side of a robof arm to which the holder is to
be mounted and a smaller width on a forward end portion
thereof. By thils arrangement, the substrate support
membex 10 can be stably removed from er inserted into the
cassette cases of which inner widths are limited and a
wafer can be stably held on the substrate support

member 10.

The depth of the recessed area 14 for placing the
wafer placed therein is generally equal to the thickness
{about 0.725 mm) of a wafer W as shown in Fig. 3. By this
arrangement, when the wafer W is placed in the recessed
area 14 of the finger portions 12 of the substrate support
member 10, the wafer W is unlikely to fall from the

substrate support member 10. Further, in order to detect

- 13 -
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the presence or absence of the wafer W, substrate
detecting portions 15° are provided in the recessed area
in the vicinity of the circumferential walls thereof near
the proximal end portions of the finger portions 12 of the
substrate support member 10. An uppexr surface of the
substrate detecting portion 15' and an upper surface of
the substrate mount portion 15 are equal in height. A
pressure detecting opening 16 having a small diameter is
provided on the upper surface of éach substrate detecting
portion 15°. A pressure detecting minute passage 18 is
formed within the base portion 11 and the finger portions
12 so as to communicate withlthe pressure detecting
openings 1l6.

When the wafer W is received by the holder, a gas
such as clean air or Nz gas is flowed through the pressure
detecting minute péssage 18 to the pressure detecting
openings 16 at a low flow rate. When the wafer W is
mounted on the substrate mount portions 15 and closes the
pressure detecting openings 16 of the substrate detecting
portions 15, the pressure in the pressure detecting
openings 16 and the pressure detecting mlnute passage 18
increases. The presence or absence of the wéfe: can be
detected by detecting such an increase in pressure.
Further, for example, when the pressure detecting minute
passage 18 is switched to be connected te a vacuum source
duringltransfer of the wafer W, lifting of the wafer W and
horizontal displacement of the wafer W c¢an be prevented

due to the effect of suction. At the same time, by

- 14 -
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detecting the pressure.in the pressure detecting minute

passage 18, the presence or absence of the wafex W can be

detected. Because the pressure detecting openings 16 are
small in size, the flow rate of clean air or N, gas can be
set to be low.

As mentioned above, when the semiconductor wafer is
recelved, clean air or Ny gas is flowing through the
pressure detecting_openings-16 to the outside at a low
£flow rate. Therefore, it is possible to suppress
contamination of the Wafer, which is likely to occur in
the éonventional technique shown in Fig. 1 where particles
in air are collected at a portion of the wafer to which
vacuum is applied.

The portion of the substrate support member 10 in
which the pressure detecting minute passage 18 is formed
has a low strength. Therefore, for reinforcement, a
reinforcing member 19 made of stainless steel is fixedly
attached to a backside of the portion 6f the finger -
portions 12 and base portion 11 in which the pressure
detecting minute passage 18 iﬁ formed. |

As mentioned above, the wafer W can be detected by
detecting the pressure in thg pressure detecting minute
passage 1l8. Alternatively, the wafer W may be detected by
utlilizing a channel 20 and a photoelectric sensor 24
provided in the channel 20 as a sensor utilizing light.
In this arrangement, the photoelectric sensor 24 detects
the presence or absence of the wafer W in the recessed

area 14 rapidly without making contact with the wafer W.

- 15 -

# 11/ 59



00- 7- 7:13:42 |YUASA AND HARA Drew & Napier ;

10

15

20

25

It is advantageous to provide both the substrate
detection means using the pressure detecting openings 16
and the substrate detection means using the photoelectric
sensor 24, because defection of the substrate at the time
of receiving the substraté can be conducted by means of
the pressure detecting openings 16 and detection of the
bresence or absence of the wafer W in the recessed area 14
during transfer can be conducted by the photoelectric
sensor 24 whlle the pressure detecting minute passage 18
is connected to a vacuum source to thereby suppress
lifting of the wafer W. However, i1t is unnecessary to
provide both of the above-mentioned subétrate detection
means, and elther one ¢of the substrate detection means may
be provided. Further, as a means to detect the substrate,
various sensors may be used instead of the photoelectric
sensor. Examples of such sensors include a proximity
sensor which detects the presence or absence of the wafer
according to the magnitude of capacitance and a sensor of
a non-contact type which detects the wafer W by means of,
for example, magnetism. )

The substrate holder arranged as mentioned above is
fixed to a forward gnd of a robot arm by passing bolts
througﬁ bolt openings 22 for fastening. Then, as shown in
Fig. 4a, the substrate holder connected to the robot arm
1s inserted into an area between the wafers W contained in
a cassette case 21. The holder is then moved upward, so
that the outer circumferential portion of the backside of

the wafer W abuts against the substrate mount portions 15

- 16 -
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in the recessed area 14, and the wafer W is placed in the
recessed area 14.

By this arrangement, the wafer W can be safely
transferred to a place for subsegquent treatment without
any risk of breakage due to falling from the holder.
After treatment, the wafer W is placed in the recessed
area 14 of the finger portions 12 of the substrate support
member 10 and, while the outer c¢ircumferential portion of
the backside of the wafer W is held on the substrate mount
portions 15, the wafer W is safely transferred to a
cassette case and accommodated therein. Fig. 4b is a
cross-sectional view taken along the line A-A in Figf 4a
and Fig. 4c shows mount portions 2la for supporting end
portions of the wafers W, which are formed in a wall of
the céssette case 21. As shown in Fig. 4c, the mount
portions 2la are formed at bredetermined pltches P.

As mentiloned above, in the substrate holder of the
present invention, when a wafer W 1is placed in the
recessed area 14 of the finger portions 12 of the
substrate support member 10, tﬁe outef clrcumferential
portion of the ‘backside of the wafer W 1s held on the four
substrate mount portions 15 provided in the vicinity of
the circumferential walls defining the recessed érea 14.
Therefore, the substrate holder is capable of performing a
wafer centeriqg function and also capable of transferring
the wafer quickly and accuratexy. Further, even when the
wafer W contains an orlentation flat, the substrate mount

portions 15 at three positions in the recessed area 14

- 17 -
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hold the outer circumferential porxrtion of the backside of
the wafer W, thus enabling centerihg of the wafer W.
Further, the pressure detecting openings 16 of the
substrate detecting portions 15’ are positidned, such that
the backside of the wafer W closes the pressure detecting
opening 16 even when the position of an orientatlion flat
of the wafer W coincldes with thé position of the pressure
detecting opening l6. '

- Two pins 23 are provided outside the peripheries of
the recessed area 14 of the finger portlions 12 of the
substrate support member 10, As shown in Fig. 5, when an
upper wafer W in a cassette.case.is displaced from a
regular position toward the substrate holder and the
finger portions 12 of the substrate support member 10 are
inserted into the cassette case so as to remove or deliver
a wafer below the wafer W, the upper wafer W is moved, by
means of the pins 23, in a direction indicated by an arrow
B and is accommodated at the regular position.

As mentioned above, in the substrate holder of the
present invention, the recessed area 14 are formed in the
finger portions 12 oflthe éubstrate support member 10 so
that the wafer W is placed in the recessed area 14 and is
stably held therein. Therefore, the wafer W cén be held
without using a wvacuum source while eliminating the xrisk
of displacement of the wafer or breakage of the wafer due
to falling from the holder. Further, since the outer
circumferential portion of the backside of the wafer W is

held on a plurality of substrate mount portions 15

- 18 -
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provided in the vicinity of the circumferential walls of
the recessed area 14, the surface area.of the wafer W in
contact with the substrate holder can be reduced, thus
making it possible to minimize contamination of the wafer
W due to deposition of particles at the time of receiving
the wafer. '

The substrate detecting portions 15° for
detecting the wafer W are positioned so that the outer
circumferential portion of the backside of the wafer
abuts against the substrate detecting portions 15’'. The
pressure detecting openings 16 are formed at the substrate
detecting portions 15’'. When the pressure detecting
oﬁenings 16 are connected to a vacuum source, although the
diameters of the pressure detecting openings 16 are minute,
lifting of the wafer W can be suppressed due to the effect
of suction, thereby preventing horizontal displacement of
the wafer during transfer.

The pressure detecting openings 16 are provided.at a
position corresponding to the cuter circumferential
portion of the backside of the wafer W. Therefore,
contamination of the wafer.w due to contact with the
substrate holder can be miﬁimized, so that semiconductoxr
chips can be obtained with a high yield. Further, even
when the diameter of the wafer W increases, it is
unnecessary to lncrease the diameters of the pressure
detecting openings 16 and it is also unnecessary to
increase the diameter of the pressure detecting minute

passage 18 for detecting the wafer W. Therefore, the
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thickness of the substrate support member 10 can be
reduced.

In the conventional substrate holdef in Fig. 1, the
vacuum openings 103 are formed at forward end portions of
the finger poxrtions 102 and the vacuum passages 104 are
formed within the finger portions 102 and the base portion
101. In contrast, in the substrate holder of the present
invention in Fig. 2, the pressure detecting openings
16 are formed at the proximal end portions of the
finger portions 12, that is, in the vicinity of the
circumferential walls of the recessed area 14 and the
pressure detecting minute passage 18 communicating with
the pressure detecting openings.ls is formed in the finger
portions 12 and the base portion 1ll. Therefore, the
length of the pressure detécting minute passage 18 can bhe
reduced, thus reducing the range of micromachining.

Fig. 6 shows another example of an arfangement of
the substrate holder of the present inventioh. Fig. 6a is
a plan view, Filg. 6b is a side cross-sectional view,

Fig. 6c is a cross-sectional view taken along the line D-D
in Fig. 6a and Fig. 6d is an enlarged view of a portion C
in Fig. 6b. In Fig. 6, the same portions as shown in

Fig. 2 or the portions corresponding to those in Fig. 2
are designated by the same reference numerals as used in
Fig. 2. This substrate holder comprises the substrate
support member 10 including the base portion 1l and the
finger portions 12 extending from the base portion 11 in a

bifurcated form. PEach finger portion 12 has the recessed

- 20 -
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area 14 for placing a semiconductor wafer therein. The
inner diameter 13 of the recessed area 14 is slightly
larger than the diameter (outer diameter) of the
semlconductoxr wafer so that the semiconductor wafer can be
smoothly placed in the recessed area. These arrangements
described so far are the same as those of the substrate
holder in Fig. 2. o

A plurality of substrate mount portions 15 (eight in
Flg. 6 are provided ip the vicinity of the circumferential
walls of the recessed area 14 of the substrate support
member 10. An outer circumferential portion of a backside
of the wafer abuts against the substrate mount portions 15.
Reference numeral 25 denotes an aligning member providing
an aligning mechanism. When a semiconductor wafer is
disposed at a position deviating from a regular position
in a cassette casé, the wafer 1s'positioned at (moved to)
the regular position by the aligning mechanism. The inner
periphery of the aligning member 25 1is 1ln an arcuate form
and the radius of the aligning member 25 is determined in
accordance with that of the outer periphery of the
semiconductor wafer. The circumferential walls of the
recessed area 14 of the substrate support member 10 and
the inner circumferential sgrface of the aligning member
25 generally coincide with each other. The substrate
support member 10 and thé aligning member 25 défine a
recessed area 12.

Fig. 7 shows a state in which a wafer W is placed in
the recessed area 14 of the substrate suppor# membei 10
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which has been inserted into a cassette case 26. As
viewed from.the top, the cassette case 26 has an inner
space formed by side walls 26a, which are disposed in
parallel to the direction of insertion of the substrate
support member 10, and side walls 26bf which are inclined
at a position forward in the direction of insertion of the
substrate support member 10. The wafer W is contained in
this space. When the substrate support member 19 is
horizontally inserted into this space, a clearance Gl and
a clearance G2 each having predetermined dimensions are
formed between the outer peripheral surfacg of the finger
portion 12 and the side wall,zsa-and between the outex
peripheral surface of the finger portion 12 and the side
wall 26b. That is, the finger portions 12 are formed so
as to have a smaller width at a forward end portion
thereof and have a larger width at a rear end portion
thereof.

The aligning member 25 is made as long as possible
in a circumferential direction. The aligning member 25
appropriately positions the wafer W in the cassette case
by moving an edge of the wafer W from one direction so
that the other edge of the wafer W abuts against the side
walls 26b of the cassette case 26. Thus, an alignment
function of aligning the wafer with a regular position is
enhanced. It is advantageous to increase the length in’
the circumferential direction of the aligning member 25
when a semiconductor wafer having an orientation £lat type

is treated.
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Fig. 8 shows an operation for removing the wafer W.
First, as shown in Fig. 8(a), the substrate support member
10 is aligned to a position between the wafer W3 and a
wafer W4. Thereafter, as shown in Fig. 8(b) and (¢), the
substrate support member 10 is inserted into a space
between the wafers W3 and W4,

In this instance, if the wafer W3 is displaced from
a regular position in the cassette case in a direction
toward the substrate support member 10, the inner
circumferential surface of the aligning member 25 abuts
against an edge of the wafer W3 and moves the wafer W3
forward in accordance with the substrate support member 10.
Consequently, the edge 6f the wafer W3 which has abutted

against the inner circumferential surface of the aligning

‘member 25 is corrected in attitude and advances to a

position such as shown in Fig. 7 and Fig. 8(c). The edge

‘of the wafer W3 abuts against the side walls 26b of the

cassette case 26, to thereby position the wafer W3 at the
regular position in the cassette case.

When the substrate supbort member 10 reaches a
position direétly below the regular position of the wafer
W3 shown in Fig. 8(c), the substrate support member 10 is
moved upward [as shown in Flg. 8(d)) by a predetermined
distance so that the wafer W3 is placed in the recessed
area l4. In this state, the substrate support membexr 10
is retracted [as shown in Fig. 8(e) and (f)], to thereby
remove the wafer W3. Thus, by providing the aligning

member 25 1n the substrate support member 10, the

- 23 -

# 25/ 58



00~ 7- 7;13:42 . ;YUASA AND HARA Drew & Napier ;

10

15

20

25

substrate support member 10 performs the aligning function
relative to the wafer W at the time of receiving the .wafer
W. Consequently, the wafer W is positioned at the regular
position in the cassette case and placed in the recessed
area 14 of the substrate support member 10.

' Fig. 9 shows an operation for delivering the wafer W
into a cassette case (not shown) by means of the substrate
support member 10 of the substrate holder shown in Fig. 6.
In Fig. 9, the wafer W3 is delivered. First, as shown in
Fig. 9(a), while thé wafer W3 is held in fhe recessed area
14 of the substrate support member 10, the substrate
support member 10 is aligned with a position at which the
wafer W3 is to be accommodated between a wafer W2 and the
wafer W4 in the cassette case. Thereafter, as shown in
Fig. 9(b) and (¢), the substrate support member 10 is
inserted into a space foﬁ accommodating the wafer W3.

When the substrate support member 10 reaches the
position for accommodating the wafer W3 in Fig. 9(c), the
substrate support member 10 is lowered [as shown in Fig.
9(d)] by a predetermined distance and is retracted as
shown in Fig. 9(e) and (f), to thereby accommodate the
wafer W3 in the cassette case. .Thus, the wafexr can be
accommodated at the regular position by advancing the
substrate support member io to a desired position for
acconmodating the wafer in the cassette case while the
wafer is placed in the recessed area 14 of the substrate
support member 10, and lowering the substrate support

member 10 by a predetermined distance when the substrate
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support member 10 reaches the desired position.

Fig. 10 is a plan view of a substrate transfer
apparatus comprising a robot arm having a forward end
portion thereof attached to the substrate holder of the
present invention. As shown in Fig..;o, this substrate
transfer apparatus comprises two arms 31 and 32.

Substrate holders 33 and 33’ shown in Fig. 2 or Fig. 6 are
attached to respective forward end poxtions of the robot
arms 31 and 32.

Fig. 11 is a plan view of an example of a polishing
apparatus in which the substrate transfer apparatus of
Fig. 10 is utilized. As shown in Fig. 11, the polishing
apparatus comprises a polishing section 40 and a cleaning
section 50. The polishing section 40 comprises a
polishing unit 42 having a wafer carrier 41 dilsposed on
one side of a turntable 45 and a dressing unit 44 having a
dressing tool 43 disposed on the other side of the
turntable 45. A workpiece fransmiftal device 47.is also
disposed at a side of the turntable 45.

The cleaning section 50 comprises two substrate
transfer apparatuses 51 and 52 disposed at a central
portion thereof, each of which is arranged as shown in
Fig. 10 and is capable of moving in a direction indicated
by an arrow Z. A primary cleaning device 53, a secondary
cleaning device 54 and a spin drier (or a spin drier
having a cleaning function) 55 are disposed in parallel on
one side of the substrate transfer apparatuses 51 and 52.

A wet workplece inverting device 56 and a dry workpilece

-~ 25 .
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inverting device 57 are disposed in parallel on the other
side of the substrate transfer'apparatuses 51 and 52.

Fig. 12 is a perspective view of an essential part
of the cleaning section 50. As shown in Fig. 12, each of
the substrate transfer épparatuses 51 and 52 has the two
arms Si and 32. The substrate holders 33 and 33’ are
attached to respective forward end portions of the robot
arms 31 and 32. It should be noted that the substrate
holder 33 and the substrate ho;der 33' are disposed in a
vertically overlapping manner.

In the bolishing apparatus shown in Figs. 11 and 12,
when a cassette case 58 for contalning semiconductor
wafers W before pollshing is set at a position such as
shown in Fig. 12, the upper substrate holder 33 of the
substrate transfer apparatus 52 removes the wafers W from
the cassette cése 58 one after another. The wafer removed
by the substrate holder 33 is delivered to the dry
workpiece inverting device 57, where the wafer is inverted.
Then, the wafer on the dry workﬁiece inverting device 57
is received by the upper substrate holder 33 of the
substraté transfer apparatus 51 and transferred to the
workplece transmittal device 47 of the polishing section
40.

The wafer W in the workpiece transmittal device 47
is held by a wafer carrier 41 of the pelishing unit 42.
The wafer carrier 41'pivota11y'moves in a direction as
indicated by an arrow P, to thereby move the wafer W over -
the turntable 45 so that the wafer W is polished by a

- 26 -
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polishing surface 46 which is rotating. During polishing.
an abrasive liquid is suppiied from an abrasive liquid
supply nozzle (not shown) onto the polishing surﬁace 46.

After polishing, the wafer W is returned to the
workpiece transmittal device 47. By means of the lower
substrate holder 33° of the substrate transfer apparatus
51, the wafer W is delivered to the wet workplece
inverting device 56, where the wafer W is inverted while
being rinsed with a rinsing liquid. Thereafter, the wafer
W is transferred to the primary cleaning device 53 by the
lower substrate holder 33’ of the substrate transfer
apparatus 51 and is cleaned. Further, by means of the
lower substrate holder 33’ of the substrate transfexr
apparatus 51, the wafer W is trensferred to the secondary
cléaning device 54 and is cleaned. Then, the wafer W is
transferred to the spin drier 55 by the.lower substrate
holder 33‘ of the substrate transfexr apparatus 52. The
wafer W is spin-dried by the spin drier 55 and delivered.
by means of the upper substrate holder 33 of the substrate
transfer apparatus 52,.into a cassette case 59 for
containing polished and cleaﬁed wafers.

In Pig. 11, the substrate holder of the present
inventlion is applied to both the substrate transfer
apparatus 51 and the substrate transfer apparatus 52.
However. the substrate holder of the present invention may
not be applied to the substrate transfer apparatus 51,
because the substrate transfer apparatus 51 does not sexve
to remove or deliver wafers relative to the cassette cases

- 27 -

# 2%/ 59



]

00- 7~ 7;13:42 ;YUASA AND HARA Drew & Napier H

10

15

20

25

58 and 59 and, thus, no high accuracy of the depth of the
recessed area is required. Further, because the wafer W
is positioned in the workpiece transmittal device 47, tﬁe
workpiece inverting device 56 and the cleaning devices 53
and 54, the wafer W can be easlly received from those
devices. Therefore, the substrate holder of the present
invention should be applied to at least the substrate
transfer apparatus 52 which delivers wafers relative to
the cassette cases 58 and 59.

Fig. 13 shows another example of an arrangement of
the substrate transfer apparatus of the present invention.
As shown in Fig. 13, of the two arms 31 and 32 of a robot
30, one arm 31 is attached at the forward end poxtion
thereof to thé recessed type substrate holder shown in
¥ig. 2 or Fig. 6, and the other arm 32 is attached at the
forward end portion thereof to a conventional suction type
substrate hplder 34 which is arranged as shown in Fig. 1.

-In this substrate transfer apparatus, the arm 32 of
thé robot 30 1is opera?ed, to thereby remove a pre-treated
semiconductor wafer W from the cassette case 58 by means
of the suction type substrate holder 34 and transfers the
wafer W to the cleaning section 50 of the polishing
apparatus (referemce is made to Fig. 11). On the other
hand, the wafer W which has been polished by the polishing
section 40 and cleaned and dried by the cleaning section
50 is received by the recessed type substrate holder 33 of

the present lnvention attached to the arm 31. The wafer

'is then transferred to and accommodated in the cassette
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case 59 for containing polished wafers.

The wafers W are not precisely positioned in the
cassette case 58. Therefore, when the wafer W 1s removed
from the cassette .case 58 by the recessed type substrate
holder 33 of the present invention, it is necessary for
the substrate holder 33 to conduct alignment of the holder
relative to the wafer W in the substrate holder 33, with
the result that a comparatively large amount of alignment
is required as compared to the removal of the wafer from
other unité (when the wafer W 1s removed from the
workpiece inverting devices 56 and 57 and the cleaning
devicés 53 and 54, the wafer W is already aligned in those
devices, so that it 1s unnecessary to conduct alignment to
a large extent in the substrate holder 33). Therefore,
the substrate holder 33 must be increased in size in
consideration of alignment. When a mechanism for
alignment of the wafer W after removal from the cassette
casé 58 (such as the workpiece inverting devices 56 and
57) is provided, the suction type substrate holder 34 can
be suitably used for removal of the wafer fxrom the
cassette case 58. Further, the wafer W to be removed from
the cassette case 58 is unpolished, so that contamination
of a backside of the wafer W due to contact with the
holder is not problemétic.

As shown in Fig. 4a, a pre-treated wafer W ih the -
cassette case 58 can be slightly inclined even 1f it is
supported by the mount portions 2la which are positioned

at the opposite sides of the cassette case at the same
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level, or can be laid between the upper mount portion 2la
and the lower mount portion 2la which is located on a side
opposite to the upper mount portion 2la. Even when the
wafer W is disposed in the cassette case 58 in the
above-mentioned state, the suction type substrate holder
34 is capable of surely holding the wafer W by applying a
vacuum pressure to a central portion of the backside of
the wafer W.

In the suction type substrate holder 34, particles
in air are collected at the central portion of the
backside of the wafer W due to the effect of suctilon,
leading to contamination of this portion of the wafer.
However, this contamination is not problematic because the
wafer W held by the suction type substrate holder 34 is &
pre~treated wafer.

In the substrate holder having the substrate support
member 10 shown in Fig. 6, an aligning mechanism having
the aligning member 25 is provided. Thérefore, even when
the substrate support member 10 is inserted into the
cassette case 58 so as to receive a wafer W which is
displaced from thé regular position in the cassette case
58, an alignment function of moving the wafer W to the
regular position can be performed. Therefore, a substrate
holder having the substrate support member 10 shown in
Fig. 6 may be used as both the substrate holder 33 and the
substrate holder 34.

On the other hand, a treated semiconductor wafer W
which has been polished by the polishing section 40 and
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cleaned and dried by the cleaning section 50 is received
by the recessed type substrate holder 33 of the present
invention attached to the robot arm 31. Therefore, only
the outer circumferential portion of the backside of the
wafer W abuts against the substrate mount portions 15, so
that no other portions of the wafex W make contact with
the substrate holder. Tﬁerefore, the risk of
contamination can be extremely suppressed.

In the above-mentioned example, one robot has two
arms 31 and 32. However, the number of arms of the robot
to be used in fhe substrate transfer apparatus of the
present inventlon is not particularly limited. The robot
may héve one or moxre arms, as long as at least one arm is
arranged to be attached to the recessed type substrate
holder of the present invention.

Further, a substrate holder in accordance with the
present lnvention can be incorporated into various types
of spparatuses including, for example, a plating apparatus,
wherein substrates including semiconductor wafers are
treated.

According to the embodiments of the present
invention as stated abové, various advantages such as
noted below are obtained.

(1) Displacement of the substrate and breakage of
the substrate due to falling from the holder can be
avoided without using a vacuum pressure.

(2) Because only the outer circumferential portibn

of the backside of the substrate abuts against the
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substrate mount portion, it is possible to minimize
contamination of the substrate due to depdsition of
particles at the portion of the backside of the substrate
which does not abut against the substrate mount portion.

(3) Differing from the conventional technique in
which the presence or absence of the substrate is detected
according to a change in vacuum pressure; there is no
possibility of contamination and deposition of a substrate
due to collection and deposition of particles floating in
aif. '

(4) Further, when a detection means of a non-contact
type, such as a photoelectric sensor 24, is used for
detecting the substrate, the detection means detects the
presence or absence of the substrate in the recessed area
Without making contact with the substrate. This enables
rapld detection of a change in attitude of the substrate,
which leads to falling of the substrate from the holder,
during transfer and is advantageous in preventing breakage
of the substrate due to falling from the holder.

(5) Further, when the éressure detecting opéning lé
is connected to a vacuum source duxring transfer of the
substrate, lifting of the substrate (hence displacement of
the substrate) can be suppressed. In this case, a high
vacuum pressure is not required and only the outer

circumferential portion of the backside of the substrate

‘is suctioned, so that contamination of the substrate due

to particles can be suppressed. Further, even when the
outer circumferential portion of the backside of the
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substrate is contaminated with particles, a relatively low
effect is exerted on a product ylield, as compared to

contamination of the central portion of the substrate.
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WHAT IS CLAIMED IS:
1. A substrate holder for holding and transferring a
thin substrate, comprising:

a substrate.Support member having a recessed area
for placing a thin substrate therein and substrate mount
po;tions formed in the recessed area in the vicinity of a
circumferential edge thereof, the substrate mount portions
being adapted to be engaged with an outer circumferential
portion of a backside of the substrate placed in the
recessed area; and |

a substrate éetector for detecting presence or
absence of the substrate in the recessed area.

2. A substrate holder according to claim 1, wherein the
substrate detector comprises at least one detection means
selected from a first detection means and a second

Aetection means, TR AN O
* ¢ - L M s *

the first detection means including:

a substrate detecting portion which is formed in the
recessed area in the vicinity of a circumferential edge
thereof, the substrate detecting portion having a surface
with which the outer circumferential portilon of.the
backside of the substrate received in the recessed area is
engaged; and '

a fluld passage provided in the substrate holder and
having an opening formed in the stated surface of the
substrate detecting portion,

" the first detection means being adapted to detect

presence or absence of the substrate by detecting a
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A

pressure In the stated opening,

the second detection means being a non-contact type
which detects presence or absence of the substrate in the
recessed area without making contact with the substrate.
3. A substrate holder according to claim 2, wherein the
second detection means comprises a photoeiectric Sensor.
4. A substrate holder for holding and transferring a
thin substrate, comprising: a substrate support member
having a recessed area for placing a.thin substrate
therein; and substrate mount portions formed in the
recessed area in the vicinity of a circumferential edge
thereof, the substrate mount portions being adapted to be
engaged with an outer circumferential portion of a
backside of the substrate,

the substrate support member having a first portion
adapted to be connected to a substrate transfexr apparatus
and a second portion in which_the recessed area is formed,
the sedond portion including a proximal section close to
the first portion and having a large width and a distal
sectlon apart from the first portion and having a small
width.
5. A substrate holder for holding and transferring a
thin substrate, comprising a substrate support member
having a recessed area for placing the substrate therein,

the substrate support member having a first portion
adapted to be connected to a substrate transfer apparatus
and a second portion in which the recessed area is formed,
the second portion including a proximal portion close to
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the first portion and a distal section apart from the
firét portion, the proximal portion being thicker than the
distal portion.

6. A sﬁbstrate holder for holding and transferring a
thin substrate, comprising: a substrate support membexr
having a recessed area for placing the substrate therein;
and an aligning mechanism adapted to perform a function
such that when the substrate support membef is moved to a
position where a substrate should be placed in order to
receive the substrate and when the substrate is actually
displéced from the position, the aligning mechanism moves

the substrate to the regular position thereby enabling the

substrate support member to receive the substrste HIIIIII YA

appropriately.

7- A substrate holder according to claim 6, whereln the
aligning méchanism comprises'an aligning member'prqvided
outside and in fhe vicinity of the recessed area of the
substrate support member in such a manner that when the
substrate support member is moved towards an area below
the substrate so as to receive the sﬁbstrate, the aligning
member engages and moves the substrate to the above-stated
position.

8. A substrate transfer apparatus for transferxing a
substrate from a first position to a section position,
said substrate transfer apparatus comprising a substrate
holder for holding a substrate, the substrate holdexr being
adapted to be moved from the first position to the second

poesition for transfer of the substrate, wherein the
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substrate holder comprises:

a substrate support member having a recessed area
for placing a thin substrate therein and substrate mount
portions formed in the recessed area in the vicinity of a
circumferential edge thereof, the substrate mount poxrtions
belng adapted to be engaged with an outer circumferential
portion of a backside of the substrate placed in the
recessed area; and

a substrate detector for detecting presence or
absence of the substrate in the recessed area.

9, A substrate transfer apparatus according to claim 8,
wherein the substrate detector comprises at least one
detection means selected from a first detection means and

® mecond detection neme. ‘) 0
* c L M S *

the first detection means including:

a substrate detecting portion which is formed in the
recessed area in the vicinity.of a circumferential édge
thereof, the substrate detecting portion having a surface
with which the outer circumferential portion of the
backside of the substrate received in the recessed area 1s
engaged; and

a fluid passage pfovided in the substrate holder and
having an opening formed in thé stated surface of the
substrate detecting portion,

the first detectlon means being adapted to detect
presence or absence of the substrate by detecting a
pressure in the stated opening,

the second detection means being a non-contact type
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which detects presence or absence of the substrate in the
recessed area without making ‘contact with the substrate.
10. A substrate transfer apparatus according to claim 9,
the second detection means comprises a photoelectric
sensor. '
11. A substrate transfer apparatus according to claim 8,
wherein the substrate holder comprises: a substrate
support member having a recessed area for placing a thin -
substrate therein; and substrate mount portions formed in
the recessed area in the vieinity of a circumferential
edge thereof, the substraée mount portions being adapted
to be engaged with an outer circumferential portion of a
backside of the substrate,

the substrate support member having a first portion
adapted to be connected to a substrate transfer apparatus
and a second portion in which the recessed area 1s.formed,
the second portion including a proximal section close to
the first portion and having a large width and a distal
section apart from the first poxrtion and having a small
width.
12, A substrate transfer appératus according to claim 8,
wherein the substrate holder comprises a substrate support
member having a recessed area for placing the substrate
therein, the substrate support member having a first
portion adapted to be connected tb a2 substrate transfer
apparatus-and a second portion in which the recessed area
is formed, the second portion including a proximal poxrtion

close to the first portion and a dilstal section apart from
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the first portion, the proximal portlon being thicker than
the distal portion.

13. A substrate transfer apﬁaratus according to claim 8,
wherein the substrate holder comprises: a substrate support
member having a recessed area for placing the substrate
therein; and an aligning mechanism-adapted to perform a
function such that when the substrate support member is
moved to a position where a substrate should be placed in
ordér to receive the substrate and when the substrate is
actually displaced from the position, the aligning
mechanism moves the substrate to the stated position
thereby enabling the substrate support member to receive
the substrate appropriately.

14. A substrate transfer apparatus according to claim 13,
wherein the aligning mechanlsm comprises an aligning
member provided outside and in the vicinity of the
recessed area of the substrate support member in such a
manner that when the substrate support member is moved
towards an area below the substrate so as to receive the
substrate, the aligning member engages and moves the
substrate to the above-stated position.

15. A substrate transfer apparatus sultable for use in a
substrate treatment apparatus including a substrate
‘loading/unloading station and a substrate treatment
station where the subétrate is treated, the substrate
transfer apparatus comprising a first substrate holder for
holding a pre-treatment substrate by means of suction and

transfer the pre-treatment substrate to the substrate
ikt
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treatment station and a second substrate holder for
holding a post-treatment substrate which have been treated
in the substrate treatment station to return the post-
treatment substrate to the loading/unloading station, the
second substrate holder comprising: |

a substrgte support member having a recessed area -
for placing the post-treatment substrate therein and
substrate mount portions formed in the recessed area in
the vicinity of a cilrcumfexential edge thereof, the
substrate mount portions being adapted to be engaged with
an outer clrcumferential pdrtion of a bacﬁside of the
post-treatment substrate placed in the recessed area; and

a substrate detector for detecting presence orxr
absence of the post-treatment substrate in the recessed
area.
16. A sﬁbstrate transfer aﬁpératus according to claim 15,
wherein the substrate detectorlcomprises at least one
detection means selected from a first detection means and

® second detection meams. YR I G
x C L M s *

the first detection means including:

a substrate detecting portion which is formed in the
recessed area in the vicinity of a circumferential edge
thereof, the substrate detecting portion having a surface.
with which the outer circumferential portion of the
backside of the post-treatment substrate received in the
recessed area is éngaged; and |

a fluid passage provided in the holder and having an

opening formed in the stated surface of the substrate

- 40 -



1

00~ 7- 7:;13:42 ;YUASA AND HARA Drew & Napler j # 43/ 59

AU

the first detection means being adapted to detect

detecting portion,

presence or absence of the substrate by detecting a
pressure'in the stated opening,

the second detection means being & non-contact type
which detects presence or absence of the substrate in the
recessed area without making contact with the substrate.
17. A substrate transfer apparatus according to claim 16,
the second detection means comprises a photoelectric
sensor.
18. A substrate transfer apparatus according to claim 15,
where in said second substrate holder comprises: a
substrate support member having a recessed area.for

. placing the post-treatment substrate therein; and

substrate mount portions formed in the recessed area in
the vicinity of a circumfereniial edge thereof, the
substrate mount portions being adapted to be engaged with
an outer circumferential portion of a backside of the
post—treatment substrate, .

the substrate support member having a proximal end
and a distal end, the substrate support member being wider
in the proximal end and its vicinity than in the distal
end and its vicinity.
19. A substrate transfer apparatus according to claim 15,
wherein the second substrate holder comprises a substrate
support member having a recessed area for placing the
post-treatment substrate therein.

the substrate support member having a proximal end
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and a distal end, the substrate support member being
thicker in the proximal end and its ﬁicinity than in the
distal end and its vicinity.

20. A substrate transfer apparatus according to claim 15,
wherein the second substrate holder comprises: a substrate
support member having a recessed axea for placing the
post-treatment substrate therein; and an aligning
meehanism adapted to perform a function such that when the
substrate support member is moved to a position where a
substrate should be placed in order to receive the post-
treatment substrate ana when the post-treatment substrate
is actually displaced from the position, the aligning
mechanism moves thg post-treatment substrate to the stated
position thereby enabling the second substrate support
member to receive the post-treatment substrate
appropriately.

21, A substrate transfer apparatus according to claim 20,
wherein the aligning mechanism comprises an aligning
member provided outside and in the vicinity of the
recessed area of the substrate support member in such a
manner that when the substrate support member is moved
towards an area below the postétreatment substrate so as
to receive the post-treatment substrate, the aligning
membexr engages and moves the post-treatment substrate to
the above-stated position.
22, The substrate transfer apparatus according to

claim 15, wherein the substrate detector always monitors

presence or absence of the substrate in the recessed area
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during transfer of the post-treatment substrate.

23, A polishing apparatus comprising: a
loading/unloading station, a polishing station for
polishing a substrate; a cleaning-and-drying station for
cleaning and drying the substrate polished in the
polishing station; and a substrate transfer apparatus for
transferring the substrate between the stated stations,
wherein the spbstrate transfer apparatus comprises a first
substrate holder for holding a substrate, which has not
been subjected to polishing in the polishing station, by
means of suction and transfer the substrate to the
polishing station and a second substrate holdexr for
holding '‘a substrate, which have been polished in the
polishing station, to return the substrate to the
loading/unloading station, fhe second substrate holder
comprising:

a substrate support member having a recessed area
for placing the substrate therein and substrate mount
portions formed in the recessed areaz in the vicinity of a
clrcumferential edge thereof, the substrate mount portions
being adapted to be engaged with an outer circumferentiai
portion of a backside of the substrate placed in tﬁe
recessed area; and

a substrate detector for detecting presence or

absence of the substrate in the recessed area.

|
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