SLEW NG TYPE PROTECTI NG AND GUI DI NG DEVI CE FOR CABLES

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a slewing
protecting and guiding device for cables for protec
and guiding cables, hoses, and/or tubes (hereinafte
referred to also as “cables”).

Description of the Related Art

A semiconductor manufacturing apparatus, in
general, incorporates a large amount of cables for
supplying electric power or a fluid (air or water,
to a treatment unit that performs a predetermined
treatment on an object to be treated. In addition,
semiconductor manufacturing apparatus, at least a p
the treatment unit may often be rotated at the time
treating the object to be treated.

When at least a part of the treatment unit
rotated, the cables connected to the treatment unit
be entangled. As a device for preventing the gener
of such a problem, a slewing type protecting and gu
device for cables has been known (see Japanese Pate
Laid-Open No. 2009-44809, for example).
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device for cables includes a cables protecting and
guiding member for protecting and guiding the cable
end portion of the cables protecting and guiding me
IS connected to a circular inside wall surface of a
outer circumferential side guide drum member fixed
disposing surface, and the other end portion is con
to a circular outside wall surface of an inner
circumferential side guide drum member. Note that
wall surfaces are concentrically provided.

In addition, the inner circumferential side
drum member is rotatable around a straight line whi
passes through the center of the circular outside w
surface and which is perpendicular to the disposing
surface. In this device, by rotation of the inner
circumferential side guide drum member, the cables
protecting and guiding member is wound around the w
surface of the inner circumferential side guide dru
member, and, by loosening the cables protecting and
guiding member wound around the wall surface, the
probability of entangling of the cables is reduced.

Further, this device is provided with a gui
(guide) for stabilizing a curved track (bent track)
the cables protecting and guiding member in an annu

space between the wall surface of the outer
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circumferential side guide drum member and the wall
surface of the inner circumferential side guide dru
member. The guide frame has an arcuate wall surfac
provided concentrically with the wall surface of th
outer circumferential side guide drum member and th
like, and guides the cables protecting and guiding

by the arcuate wall surface.

SUMVARY OF THE | NVENTI ON

In the above-mentioned slewing type protecting and

guiding device for cables, the guide frame is provi
the annular space in which the cables protecting an
guiding member is disposed, and therefore, the devi
enlarged in outside diameter. When the outside dia
of the device is thus enlarged, the disposing area
necessary for mounting the device is also enlarged.
example, in the case where this device is mounted o
semiconductor manufacturing apparatus, the semicond
manufacturing apparatus itself must also be enlarge
The semiconductor manufacturing apparatus,
general, is installed in a clean room. Therefore,
order to install the large semiconductor manufactur
apparatus, it is necessary to prepare a large clean

or apportion the most part of the clean room to the
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semiconductor manufacturing apparatus. In this cas
production cost and a maintenance cost of the clean
may be increased, and convenience thereof may be lo

In consideration of this point, it is an ob
the present invention to provide a small-type slewi
type protecting and guiding device for cables that
stabilize a track of a cables protecting and guidin
member in an annular space in which the cables prot
and guiding member is disposed.

In accordance with an aspect of the present
invention, there is provided a slewing type protect
and guiding device for cables. The slewing type
protecting and guiding device for cables includes a
outer circumferential section facing an outside sur
of an annular space, an inner circumferential secti
facing an inside surface of the annular space, and
cables protecting and guiding member including a mo
end movable along a circumferential direction in th
annular space and a fixed end disposed at a predete
position in the annular space. A columnar track gu
roller extending in a direction of a rotational axi
perpendicular to the circumferential direction is
disposed in the annular space, and the track guide

Is rotated in contact with the cables protecting an
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guiding member by movement of the movable end.
Preferably, the outer circumferential secti
plurality of columnar outside slide improving rolle
extending in the direction of the rotational axis a
facing the outside surface of the annular space, an
outside slide improving rollers are rotated in cont
with the cables protecting and guiding member by mo
of the movable end.
Preferably, the inner circumferential secti
plurality of columnar inside slide improving roller
extending in the direction of the rotational axis a
facing the inside surface of the annular space, and
inside slide improving rollers are rotated in conta
with the cables protecting and guiding member by mo
of the movable end.
In the present invention, the track guide r

which is rotated in contact with the cables protect

and guiding member by movement of the movable end o

cables protecting and guiding member and which is a
columnar structure extending in the direction of th
rotational axis perpendicular to the circumferentia
direction of the annular space.

When the cables protecting and guiding memb

moved in the annular space and makes contact with t
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track guide roller, the track guide roller is rotat
thereby smoothen the movement of the cables protect
and guiding member. Therefore, in the present inve
the cables protecting and guiding member can be gui
the track guide roller to thereby stabilize the tra
the cables protecting and guiding member.
In addition, the disposing area of such a t
guide roller is smaller than the disposing area of
guide frame having an arcuate wall surface provided
conventional slewing type protecting and guiding de
for cables. Therefore, in the present invention, i
possible to provide a smaller slewing type protecti
guiding device for cables as compared to the conven
slewing type protecting and guiding device for cabl
The above and other objects, features and
advantages of the present invention and the manner
realizing them will become more apparent, and the
invention itself will best be understood from a stu
the following description and appended claims with
reference to the attached drawings showing some pre

embodiments of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG. 1A is a side view schematically depicting an
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example of a protecting and guiding device for cabl

FIG. 1B is a plan view schematically depict
example of the protecting and guiding device for ca

FIG. 2A is a plan view schematically depict
example of the protecting and guiding device for ca
in a state in which a movable end of a cables prote
and guiding member is moved,

FIG. 2B is a plan view schematically depict
example of the protecting and guiding device for ca
in a state in which the movable end of the cables
protecting and guiding member is moved;

FIG. 3 is a block diagram schematically dep
an example of constituent elements of a semiconduct
manufacturing apparatus;

FIG. 4 is a perspective view schematically
depicting a workpiece unit including a workpiece;

FIG. 5 is a sectional view schematically de
an expansion unit, a hot air jetting unit, and a co
table; and

FIG. 6 is a block diagram schematically dep
connection relations of the cooling table, a dry ga
supply unit, a lifting unit, a cooling unit, and a

suction unit.
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DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS

Embodiments of the present invention will be
described below referring to the attached drawings.
1A is a side view schematically depicting an exampl
protecting and guiding device for cables, and FIG.

a plan view schematically depicting an example of t
protecting and guiding device for cables. Note tha
FIG. 1A, for convenience’ sake, constituent element
concerning the protecting and guiding device for ca
are depicted in blocks.

The protecting and guiding device for cable
depicted in FIGS. 1A and 1B includes a disk-shaped
plate (upper plate) 4 having one surface (upper sur
and the other surface (lower surface) substantially
parallel to each other. In a central region of the
plate 4, a substantially circular opening 4a penetr
from the one surface to the other surface is provid
addition, the first plate 4 is provided with an arc
(C-shaped) opening 4b penetrating from the one surf
the other surface along a periphery thereof.

One end parts of a plurality of rollers (ou
slide improving rollers) 6 are connected to a regio
region on the outer side than the opening 4b as vie

from the center of the first plate 4) in the vicini
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an outer edge of the first plate 4. The plurality
rollers 6 are each connected to the first plate 4 i
manner of being independently rotatable, and each h
columnar shape extending in the direction perpendic
to the one surface and the other surface of the fir
plate 4.

In addition, the plurality of rollers 6 are
disposed at substantially regular intervals along a
circumferential direction of the first plate 4. No
that, in FIG. 1A, for convenience’ sake, some of th
plurality of rollers 6 (specifically, five rollers
located on the front side in side view, of twelve r
6) are omitted.

One end parts of a plurality of rollers (in
slide improving rollers) 8 are connected to a regio
the vicinity of the opening 4a of the first plate 4
plurality of rollers 8 are each connected to the fi
plate 4 in the manner of being independently rotata
and each have a columnar shape extending in the dir
perpendicular to the one surface and the other surf
the first plate 4.

Besides, the plurality of rollers 8 are dis
substantially regular intervals along a circumferen

direction of the opening 4a. In addition, a height
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length in the direction perpendicular to the one su
and the other surface of the first plate 4) of the
rollers 8 is substantially equal to a height of the
rollers 6, and their width (the length in a directi
parallel to the one surface and the other surface o
first plate 4) is, for example, smaller than a widt
the rollers 6.

One end part of a roller (track guide rolle
connected to a region between the opening 4a and th
opening 4b of the first plate 4. The roller 10 is
connected to the first plate 4 in the manner of bei
independently rotatable and has a columnar shape
extending in the direction perpendicular to the one
surface and the other surface of the first plate 4.
addition, the height of the roller 10 is substantia
equal to the height of the rollers 6 and 8, and its
is, for example, larger than the widths of the roll
and 8.

A disk-shaped second plate (lower plate) 12
one surface (upper surface) and the other surface (
surface) substantially parallel to the one surface
the other surface of the first plate 4 is connected
the other end parts of the plurality of rollers 6,

other end parts of the plurality of rollers 8, and
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other end part of the roller 10. Note that the plu

of rollers 6, the plurality of rollers 8, and the r

10 are each connected to the second plate 12 in the
manner of being independently rotatable.

In a central region of the second plate 12,
substantially circular opening 12a penetrating from
one surface to the other surface of the second plat
is provided. The profile of the opening 12a substa
overlaps with the profile of the opening 4a of the
plate 4 in plan view.

In addition, in a region on the outer side
plurality of rollers 8 of the second plate 12, an o
12b penetrating from the one surface to the other s
of the second plate 12 is provided. The opening 12
provided on the inner side than the opening 4b of t
first plate 4 in plan view. More specifically, in
view, the opening 12b is provided between an interm
portion of the C-shaped opening 4b and the openings
and 12a and at a position nearer to the openings 4a
12a than to the opening 4b.

In the protecting and guiding device for ca
an annular space A is surrounded by the first plate
the plurality of rollers 6, the plurality of roller

and the second plate 12. Specifically, the first p
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and the second plate 12 faces respectively an upper
surface and an lower surface of the annular space A
plurality of rollers 6 face an outside surface of t
annular space A, and the plurality of rollers 8 fac
inside surface of an annular space A.

In the annular space A, a cables protecting

guiding member 14 is disposed. The cables protecti

guiding member 14 accommodates cables 14a curved al

the circumferential direction B of the annular spac
Note that the circumferential direction B is a dire
parallel to the upper surface and the lower surface

the first plate 4 and the upper surface and the low
surface of the second plate 12. In addition, the ¢
protecting and guiding member 14 includes a movable
14b and a fixed end 14c including a housing for dir
the thus curved cables 14a in the manner of bending
direction perpendicular to the circumferential dire

B of the annular space A.

The whole of the movable end 14b overlaps w
opening 4b of the first plate 4 in plan view. In o
words, the movable end 14b is wholly exposed from t
first plate 4 through the opening 4b. Besides, a b
16a is fixed to a side portion of the housing of th

movable end 14b.
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The bracket 16a has an L-shaped shape inclu
long section extending in the direction perpendicul
the upper surface and the lower surface of the firs
plate 4, and a short section that has one end porti
connected to one end portion of the long section an
extends in a direction parallel to the upper surfac
the lower surface of the first plate 4. The long s
of the bracket 16a is fixed to the side portion of
housing of the movable end 14b.

In addition, the long section of the bracke
extends to above the first plate 4 by passing throu
opening 4b, while the short section of the bracket
fixed to a rotated body 18 present in the outside o
protecting and guiding device for cables 2. Note t
rotated body 18 is a rotatable constituent element
included in a treatment unit that performs a desire
treatment on an object to be treated. Therefore, w
rotated body 18 is rotated, the movable end 14b fix
the rotated body 18 is also moved through the brack
16a, whereby relative positions of the first plate
the movable end 14b are varied.

At least a part of the fixed end 14c overla
the opening 12b of the second plate 12 in plan view

other words, at least a part of the fixed end 14c i
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exposed from the second plate 12 through the second

opening 12b. In addition, a bracket 16b is fixed t
side portion of the housing of the fixed end 14c.

The bracket 16b has an L-shaped shape inclu
long section extending in the direction perpendicul
the upper surface and the lower surface of the seco
plate 12, and a short section that has one end port
connected to one end portion of the long section an
extends in a direction parallel to the upper surfac
the lower surface of the second plate 12. The long
section of the bracket 16b is fixed to the side por
of the housing of the fixed end 14c.

Besides, the long section of the bracket 16
extends from the side portion of the housing of the
end 14c to the upper surface of the second plate 12
while the short section of the bracket 16b is fixed
the second plate 12. Therefore, relative positions
second plate 12 and the fixed end 14c are not varie

Note that the cables 14a bent at the movabl
14b pass through the opening 4b of the first plate
are connected to terminals of the treatment unit
including the rotated body 18. In addition, the ca
14a bent at the fixed end 14c pass through the open

12b of the second plate 12 and are connected to ter
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of power sources (a power source and a fluid (air,
or the like) supply source) 20.

Besides, a rotary shaft 22 for rotating the
body 18 included in the treatment unit is inserted
opening 4a of the first plate 4 and the opening 12a
the second plate 12. One end portion of the rotary
22 is fixed to a central portion of the rotated bod
and the other end portion of the rotary shaft 22 is
connected to a rotational drive source 24 including
motor or the like.

Note that the protecting and guiding device
cables 2 is, for example, supported by a support se
(not illustrated) connected to at least one of the
plate 4 and the second plate 12. Alternatively, th
protecting and guiding device for cables 2 may be
supported by the rotary shaft 22 through a bearing
illustrated) provided between at least one of the f
plate 4 and the second plate 12 and the rotary shaf

In the protecting and guiding device for ca
the short section of the bracket 16a fixed to the r
body 18 is provided at a position spaced from the r
shaft 22. Therefore, when the rotational drive sou
rotates the rotary shaft 22, the movable end 14b is

SO as to rotate around the rotary shaft 22.
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In this instance, the cables 14a disposed i
annular space A is also moved following the movable
14b. Therefore, with the protecting and guiding de
for cables 2 provided between the power sources 20
the treatment unit including the rotated body 18, t
rotated body 18 can be rotated while keeping the st
which the cables 14a are connected to the treatment

Specifically, the rotational drive source 2
rotate the rotary shaft 22 by 180° along the
circumferential direction B of the annular space A.
the rotational drive source 24 thus rotates the rot
shaft 22, the movable end 14b fixed to the treatmen
through the bracket 16a is moved together with the
rotated body 18 along the circumferential direction
the annular space A.

FIG. 2A is a plan view schematically depict
example of the protecting and guiding device for ca
in a state in which the movable end 14b is moved su
to rotate by 90° around the rotary shaft 22, and Fl
is a plan view schematically depicting an example o
protecting and guiding device for cables 2 in a sta
which the movable end 14b is moved such as to rotat
180° around the rotary shaft 22.

When the movable end 14b is moved such as t
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by 90° around the rotary shaft 22 (see FIG. 2A), th
curvature of the curved cables protecting and guidi
member 14 is enlarged. In addition, when the movab
14b is moved, the cables protecting and guiding mem
can make contact with the rollers 6. In this insta
the rollers 6 are rotated by influence of frictiona
forces generated due to the contact with the rotati
cables protecting and guiding member 14.

When the movable end 14b is moved such as t
by 180° around the rotary shaft 22 (see FIG. 2B), t
curvature of the curved cables protecting and guidi
member 14 is further enlarged. In addition, when t
movable end 14b is moved, the cables protecting and
guiding member 14 can make contact with the rollers
10. In this instance, the rollers 8 and 10 are rot
the influence of frictional forces generated due to
contact with the rotating cables protecting and gui
member 14.

Besides, the rotational drive source 24 can
the rotary shaft 22 by 180° along the direction opp
to the circumferential direction B of the annular s
A, such as to be returned from the state depicted i
2B to the state depicted in FIG. 1B.

In the protecting and guiding device for ca
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the roller (track guide roller) 10 which is rotated
contact with the cables protecting and guiding memb
by movement of the movable end 14b of the cables
protecting and guiding member 14 and which is a col
structure extending in the direction perpendicular
circumferential direction B of the annular space A
(namely, in the direction of a rotational axis in w

the rotary shaft 22 extends) is disposed in the ann
space A.

When the cables protecting and guiding memb
moved in the annular space A and makes contact with
roller 10, the roller 10 is rotated, whereby moveme
the cables protecting and guiding member 14 is
smoothened. Therefore, in the protecting and guidi
device for cables 2, it is possible to guide the ca
protecting and guiding member 14 by the roller 10,
stabilize the track of the cables protecting and gu
member 14.

In addition, the disposing area of the roll
smaller than the disposing area of a guide frame ha
an arcuate wall surface like the one provided in th
conventional slewing type protecting and guiding de
for cables. Therefore, the protecting and guiding

for cables 2 is a device which can be reduced in si
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compared to the conventional slewing type protectin
guiding device for cables.

Note that the protecting and guiding device
cables 2 is one mode of the present invention, and
technical scope of the present invention includes a
device provided with characteristics different from
of the protecting and guiding device for cables 2.
example, in the present invention, the plurality of
rollers 6 may be replaced by an outer wall, and/or
plurality of rollers 8 may be replaced by an inner

Specifically, in the protecting and guiding
for cables of the present invention, the outer
circumferential section facing the outside surface
annular space A may include an outer wall, and/or t
inner circumferential section facing the inside sur
of the annular space A may include an inner wall.

It is to be noted that, however, as above-
mentioned, the plurality of rollers (outside slide
improving rollers) 6 and the plurality of rollers (

slide preventing rollers) 8 are rotated in contact

the cables protecting and guiding member 14 by move

of the movable end 14b. In this case, of the frict
forces generated due to the contact between the rol

and 8 and the cables protecting and guiding member
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the proportion of the frictional force that acts as
resistance against movement of the cables protectin
guiding member 14 is reduced.

In other words, in the case where the rolle
8 are present, movement of the cables protecting an
guiding member 14 attendant on the movement of the
movable end 14b is little restrained. Therefore, i
present invention, it is preferable that the plural
rollers 6 face the outside surface of the annular s
and/or the plurality of rollers 8 face the inside s
of the annular space A.

In addition, in the protecting and guiding
for cables 2, the opening 4b is provided in an arcu
shape with a center angle of approximately 180°.
Therefore, the movable end 14b of the cables protec
and guiding member 14 can only be moved such as to
by 180° around the rotary shaft 22, but, in the
protecting and guiding device for cables of the pre
invention, the moving range of the movable end 14b
limited to this.

Specifically, in the protecting and guiding
for cables of the present invention, the moving ran
the movable end of the cables protecting and guidin

member may be widened by enlarging the center angle
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the opening 4b provided in the arcuate shape. In s
case, a plurality of rollers (track guide rollers)

be disposed in the annular space A, for stabilizing

track of the cables protecting and guiding member.

This case is preferable in the point that t
of the protecting and guiding device for cables is
enlarged. On the other hand, the case where the mo
end 14b can be moved such as to rotate only 180° ar
the rotary shaft 22 as in the protecting and guidin
device for cables 2 is preferable in the point that
probability of entangling of the cables 14a can be
reduced.

Besides, in the protecting and guiding devi
cables 2, the movable end 14b of the cables protect
and guiding member 14 is provided at a position far
from the rotary shaft 22 than the fixed end 14c, bu
the protecting and guiding device for cables of the
present invention, the movable end of the cables
protecting and guiding member may be provided at a
position nearer to the rotary shaft 22 than the fix
end.

In addition, in the protecting and guiding
for cables 2, the rollers 6, 8, and 10 are connecte

the first plate 4 and the second plate 12 in a rota
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manner, but, in the protecting and guiding device f
cables of the present invention, a plurality of sha
fixed to the first plate 4 and the second plate 12
provided, and the rollers 6, 8, and 10 may be conne
in the manner of being rotatable around the shafts.
Besides, in FIG. 1A, the protecting and gui
device for cables 2 is disposed on the lower side o
treatment unit including the rotated body 18, but t
protecting and guiding device for cables 2 may be
disposed on the upper side of the treatment unit.
Specifically, the protecting and guiding device for
cables 2 may be disposed on the upper side of the
treatment unit such that the first plate 4 is on th
lower side and the second plate 12 is on the upper
Note that, in this case, the rotary shaft fixed to
upper portion of the rotated body included in the
treatment unit is inserted in the opening 4a of the
plate 4 and the opening 12a of the second plate 12.
FIG. 3 is a block diagram schematically dep
an example of constituent elements of a semiconduct
manufacturing apparatus including the protecting an
guiding device for cables 2. Specifically, the
semiconductor manufacturing apparatus 30 depicted i

3 is an expanding apparatus that exerts an external
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on a workpiece unit 1 including a workpiece formed
semiconductor devices on a front surface thereof to
divide the workpiece, thereby manufacturing semicon
device chips. Hereinafter, first, an example of th
workpiece unit 1 will be described, and thereatfter,
constituent elements of the semiconductor manufactu
apparatus 30 will be described.

FIG. 4 is a perspective view schematically
depicting the workpiece unit 1 including the workpi
be divided by the semiconductor manufacturing appar
30. The workpiece unit 1 depicted in FIG. 4 includ
workpiece 11 having a disk-like shape. The workpie
is, for example, a wafer including a semiconductor
material such as silicon (Si).

A front surface 11a side of the workpiece 1
partitioned by a plurality of intersecting streets
into a plurality of regions, and a semiconductor de
15 such as an integrated circuit (IC) and large sca
integration (LSI) is formed in each of the regions.

Note that a material, a shape, a structure,
and the like of the workpiece 11 are not limited.
example, a substrate including a material such as o
semiconductor, ceramic, resin, or metal can be used

the workpiece 11. Similarly, a kind, a number, a s
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structure, a size, layout, and the like of the
semiconductor device 15 are not limited.

In addition, in the inside of the workpiece
modified layers 17 are formed along the streets 13.
modified layers 17 are formed, for example, by appl
laser beam of such a wavelength as to be transmitte
through the workpiece 11 to the workpiece 11 along
streets 13, with the focal point of the laser beam
positioned inside the workpiece 11.

To a back surface 11b of the workpiece 11,
expanding sheet 23 is attached through an adhesive
21. The adhesive film 21 is typically a film-shape
adhesive called die attach film (DAF), and generall
a disk-like shape larger than the workpiece 11 in
diameter.

The adhesive film 21 is formed, for example
of a resin or the like which is cured by heat or li
and has a function of fixing the chips obtained by
dividing the workpiece 11 to an optional object (fo
example, another chip or a substrate).

The expanding sheet 23 attached to the back
11b of the workpiece 11 through the adhesive film 2
resin-made film which expands when a force is exert

thereon, and, for example, has a disk-like shape la
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than the adhesive film 21 in diameter. Further, a
peripheral portion of the expanding sheet 23 is att

to an annular frame 25 having an inside diameter la
than the diameters of the workpiece 11 and the adhe
film 21.

In the workpiece unit 1 depicted in FIG. 4,
adhesive film 21 and the expanding sheet 23 are lai
and attached to the workpiece 11 such that the adhe
film 21 makes contact with the back surface 11b of
workpiece 11. Further, a peripheral portion of the
expanding sheet 23 is attached to the frame 25, to
an opening of the frame 25. As a result, the workp
is put into the state of being supported by the fra
through the adhesive film 21 and the expanding shee

Next, the constituent elements of the semic
manufacturing apparatus 30 will be described. The
semiconductor manufacturing apparatus 30 has an exp
unit 32 and a hot air jetting unit 44 as treatment
for directly treating the workpiece unit 1 (see FIG
Note that the treatments of the workpiece unit 1 by
expanding unit 32 and the hot air jetting unit 44 a
conducted in a state in which the workpiece unit 1
held by a cooling table 64.

In other words, the expanding unit 32 expan
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expanding sheet 23 of the workpiece unit 1 to divid
workpiece 11 and the adhesive film 21 along the str
13. In addition, the hot air jetting unit 44 jets

to the expanded expanding sheet 23, to contract the
expanding sheet 23.

The hot air jetting unit 44 includes a rota
heater plate, and is connected to the power sources
through the protecting and guiding device for cable
In the semiconductor manufacturing apparatus 30, th
heater plate of the hot air jetting unit 44 corresp
to the rotated body 18 depicted in FIG. 1A.

FIG. 5 is a sectional view schematically de
the expanding unit 32, the hot air jetting unit 44,
the cooling table 64 included in the semiconductor
manufacturing apparatus 30. Note that, in FIG. 5,
convenience’ sake, the protecting and guiding devic
cables 2 is depicted in a block.

The expanding units 32 has a plurality of (
example, four) cylinder cases 34 fixed to a housing
illustrated) of the semiconductor manufacturing app
30. Lower end portion of piston rod36 is inserted
upper side of the cylinder case 34.

Note that, in FIG. 5, the piston rods 36 in

state of being positioned in a conveying-in positio
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where the workpiece unit 1 can be conveyed into the
semiconductor manufacturing apparatus 30 are depict
addition, the piston rods 36 can be moved upward fr
conveying-in positions.

An annular support table 38 capable of supp
the frame 25 of the workpiece unit 1 depicted in Fl
is fixed to an upper end portion of the piston rod
Further, on the upper side of the support table 38,
annular fixed plate 40 is disposed.

The fixed plate 40 is supported by the hous
the semiconductor manufacturing apparatus 30 such t
can be moved upward. Specifically, the fixed plate
supported by the housing of the semiconductor
manufacturing apparatus 30 such that the piston rod
a state of being located in the conveying-in positi
spaced from the support table 38.

When the piston rod 36 is moved upward in a
in which the frame 25 of the workpiece unit 1 is
supported by the support table 38, the fixed plate
makes contact with the frame 25 to fix the frame 25
the support table 38. When the piston rod 36 is mo
further upward, the fixed plate 40 is moved upward
together with the support table 38 and the frame 25

On the inside of the fixed plate 40, a cyli

27

ed. In

om the

orting
G. 4
36.

an

ing of

hat it

40 is

36in

on is

State

40

on

ved

ndrical



drum 42 fixed to the housing of the semiconductor
manufacturing apparatus 30 is provided. A lower en
the drum 42 is, for example, located substantially
same height as a lower surface of the fixed plate 4
state in which the piston rod 36 is located at the
conveying-in position.

In the expanding unit 32 depicted in FIG. 5
piston rod 36 can be moved upward, in a state in wh
the frame 25 of the workpiece unit 1 is fixed betwe
support table 38 and the fixed plate 40. In additi
expanding unit 32 can also maintain the position of
piston rod 36 when the cooling table 64 is lowered.

In other words, the expanding unit 32 can
relatively move the frame 25 of the workpiece unit
the cooling table 64. Then, by moving the cooling

64 and the frame 25 making contact with the fixed p

40 such as to space away from each other, the expan

sheet 23 of the workpiece unit 1 is expanded.
Besides, on the inside of the support table

hot air jetting unit 44 is provided. As above-ment

the hot air jetting unit 44 has the heater plate 46

heater plate 46 has a disk-like shape and is dispos

the inside of the support table 38. In addition, a

surface of the heater plate 46 is disposed below a
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surface of the support table 38.

Further, an upper end portion of the rotary
22 passing through the opening 4a of the first plat
and the opening 12a of the second plate 12 of the
protecting and guiding device for cables 2 and the
bracket 16a of the protecting and guiding device fo
cables 2 (see FIGS. 1A and 1B) are fixed to a lower
surface side of the heater plate 46. In addition,
end portion of the rotary shaft 22 is connected to
rotational drive source (heater plate rotating moto
Therefore, when the rotational drive source 24 is
operated, the heater plate 46 is rotated together w
the rotary shaft 22.

On an upper surface of the heater plate 46,
plurality of (for example, four) hot air jetting se
48 is provided. The hot air jetting sections 48 fa
region of the expanding sheet 23 which is provided
between a peripheral edge of the workpiece 11 of th
workpiece unit 1 and an inner circumferential edge
frame 25, and jets hot air to this region of the
expanding sheet 23. Specifically, the hot air jett
sections 48 are provided at substantially regular
intervals in the circumferential direction at a

peripheral portion of the upper surface of the heat
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plate 46.

The hot air jetting section 48 includes a b ottomed
tubular jetting section main body 50 opened at an u pper
portion, and a coil heater 52 accommodated in the | etting

section main body 50. Further, the hot air jetting

section 48 has a terminal connected to cables for

supplying air into the jetting section main body 50 , and
a terminal connected to the cables for supplying el ectric

power to the coil heater 52. In other words, these

terminals are connected to the cables 14a (see FIG. 1A)
bent at the movable end 14b of the cables protectin g and
guiding member 14 of the protecting and guiding dev ice
for cables 2.

On the upper side of the hot air jetting se ctions
48, a shutter plate 54 is provided. The shutter pl ate 54
has a disk-like shape whose diameter is slightly sh orter
than the inside diameter of the support table 38, a nd the
shutter plate 54 is disposed on the inside of the s upport
table 38. In addition, an upper end portion of a r otary
shaft 56 is fixed to a lower surface side of the sh utter
plate 54.

Besides, a lower end portion of the rotary shaft 56
is connected to a rotational drive source (shutter plate
rotating motor) 58. Therefore, when the rotational drive

30



source 58 is operated, the shutter plate 54 is also
rotated together with the rotary shaft 56. In addi
peripheral portion of the shutter plate 54 is provi
with an opening 60 through which the hot air jettin
sections 48 can be exposed.

Besides, on the inside of the drum 42, a
cylindrical support rod 62 formed from a metal or t
like is disposed. As will be described later, the
rod 62 is supported on the housing of the semicondu
manufacturing apparatus 30 in the manner of being |
upward and downward. Further, a lower end portion
support rod 62 is fixed to an upper portion of the
cooling table 64. As will be described later, the
rod 62 also functions as a medium that absorbs heat
the cooling table 64 to cool the cooling table 64.

The cooling table 64 is formed from a metal
example, aluminum (Al)), and has a disk-like shape.
the cooling table 64, a lower surface is a contact
surface (lower surface) 64a making contact with tha
region of the expanding sheet 23 which is attached
workpiece 11 through the adhesive film 21.

Further, the contact surface (lower surface
formed with a plurality of through-holes 66. The

plurality of through-holes 66 each penetrate from a
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surface 64b on the back side of the contact surface
of the cooling table 64 to the contact surface 64a.
that the plurality of through-holes 66 function as
routes for supplying a dry gas to the contact surfa
or suction routes for generating a negative pressur
the contact surface 64a.

Besides, a cover member 68 formed of a resi

like is fixed to the cooling table 64. The cover m

68 has a disk-shaped back surface cover section 68a

having a circular lower surface. The lower surface
back surface cover section 68a faces the back surfa
of the cooling table 64 through a gap 70. In a cen
region of the back surface cover section 68a, an op
68b penetrating the back surface cover section 68a
thickness direction is provided, and the support ro
is inserted in the opening 68b.

A plurality of regions of the back surface
section 68a located directly above the plurality of
through-holes 66 of the cooling table 64 are provid
with joint holes penetrating the back surface cover
section 68a in the thickness direction. Cylindrica
joints 72 are inserted into the joint holes, and th
inside of the joints 72 communicates with the throu

holes 66.
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Further, the cover member 68 has a cylindri
outer circumferential surface cover section 68c ext
downward from a peripheral edge of the back surface
section 68a. An inner circumferential surface of t
outer circumferential surface cover section 68c fac
outer circumferential surface 64c between the conta
surface 64a and the back surface 64b of the cooling
64.

In addition, the cover member 68 has a tubu
joint insertion section 68d extending upward from a
inner circumferential edge of the back surface cove
section 68a. An upper portion of the joint inserti
section 68d is fixed to the support rod 62 such as
close the gap 70. Besides, the joint insertion sec
68d is provided with a joint hole penetrating the |
insertion section 68d in the radial direction. At
joint 74 is inserted in the joint hole, and the ins
the joint 74 communicates with the gap 70.

The cooling table 64 is connected to a dry
supply unit 76, a lifting unit 78, a cooling unit 8
a suction unit 82 (see FIG. 3). FIG. 6 is a block
schematically depicting connection relations of the
cooling table 64, the dry gas supply unit 76, the |

unit 78, the cooling unit 80, and the suction unit
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The dry gas supply unit 76 is connected to
84 and the joints 72 through the cables. Therefore
setting the valve 84 into an open state, the dry ga
supply unit 76 can provide a dry gas to the contact
surface 64a of the cooling table 64 through the val
the joints 72, and the through-holes 66.

Besides, the dry gas supply unit 76 is conn
a valve 86 and the joint 74 through the cables.
Therefore, by setting the valve 86 into an open sta
the dry gas supply unit 76 can provide a dry gas to
back surface 64b and the outer circumferential surf
64c of the cooling table 64 through the valve 86, t
joint 74, and the gap 70.

The dry gas is adjusted such that its dew p

lower than the temperature of the cooling table 64

the expanding sheet 23 of the workpiece unit 1 held

the contact surface 64a of the cooling table 64 is

expanded by the expanding unit 32 to break the adhe

film 21, and that its temperature is higher than th
point of the atmosphere. Note that the dry gas sup
unit 76 includes a gas cylinder incorporating the d
and a compressor for adjusting the pressure of the
gas and the like.

The lifting unit 78 is connected to the coo
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table 64 through the support rod 62. The lifting u
for example, by lowering the cooling table 64 throu
support rod 62, can bring the contact surface 64a o
cooling table 64 into contact with the expanding sh
of the workpiece unit 1. Note that the lifting uni
includes, for example, a motor, a ball screw driven
the motor, and the like.

The cooling unit 80 is connected to the coo
table 64 through the support rod 62. The cooling u
for example, by absorbing heat from the support rod
a state in which the workpiece unit 1 is held by th
contact surface 64a of the cooling table 64 to cool
cooling table 64, can cool the adhesive film 21 thr
the expanding sheet 23. Note that the cooling unit
includes, for example, a piston cooler or the like.

The suction unit 82 is connected to a valve
the joints 72 through the cables. Therefore, by se
the valve 88 into an open state, the suction unit 8
generate a negative pressure at the contact surface
of the cooling table 64 through the valve 88, the |
72, and the through-holes 66. Note that the suctio
82 includes, for example, an ejector or the like.

Operations of the expanding unit 32, the ho

jetting unit 44, the dry gas supply unit 76, the li
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unit 78, the cooling unit 80, and the suction unit
controlled by a control unit 90 (see FIG. 3). The
unit 90 includes, for example, a processing section
that generates signals for controlling the constitu
elements of the semiconductor manufacturing apparat
and a storage section 94 that stores various kinds
information (data and programs, etc.) to be used in
processing section 92.

A function of the processing section 92 is
by a central processing unit (CPU) or the like that
and executes the programs stored in the storage sec
94. In addition, a function of the storage section

embodied by at least one of a semiconductor memory

as a dynamic random access memory (DRAM), a static

access memory (SRAM), and a Not AND (NAND) type fla

memory, and a magnetic storage device such as a har
drive (HDD).

The control unit 90 controls the operations
constituent elements included in the semiconductor
manufacturing apparatus 30, according to signals in
from an input unit 96. Note that the input unit 96
includes, for example, at least one of a touch pane
keyboard, a mouse, buttons, a microphone, and the |

The input unit 96 can, for example, input t
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control unit 90 a signal designating a control for
restraining generation of dewing, according to an
operator’s operation performed before the workpiece
1 is put into contact with the contact surface 64a
cooling table 64.

When this signal is inputted, the control u
sets the valve 84 and the valve 86 into an open sta
Then, the control unit 90 controls the dry gas supp
unit 76 such that the dry gas is supplied to the co
table 64.

In this case, the dry gas supplied from the
supply unit 76 is supplied to the contact surface 6
the cooling table 64 through the valve 84, the join
and the through-holes 66, and is supplied to the ba
surface 64b and the outer circumferential surface 6
the cooling table 64 through the valve 86, the join
and the gap 70.

Further, the input unit 96 can input to the
unit 90 a signal designating expansion of the expan
sheet 23 by holding the workpiece unit 1 on the con
surface 64a of the cooling table 64, according to a
operator’s operation.

When this signal is inputted, the control u

controls the lifting unit 78 such that the contact
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surface 64a of the cooling table 64 comes into cont
with the expanding sheet 23 of the workpiece unit 1
Next, the control unit 90 controls the cooling unit
cool the cooling table 64. As a result, a circular
of the expanding sheet 23 that makes contact with t
contact surface 64a of the cooling table 64 is cool

Note that, in the semiconductor manufacturi
apparatus 30, as above-mentioned, by supplying the
gas to the contact surface 64a, the back surface 64
the outer circumferential surface 64c of the coolin
table 64 prior to cooling of the cooling table 64,
possible to reduce the probability of generation of
dewing in the semiconductor manufacturing apparatus

Next, the control unit 90 controls the expa
units 32 and/or the lifting unit 78 such as to expa
expanding sheet 23 of the workpiece unit 1. Specif
the control unit 90 controls the expanding units 32
and/or the lifting unit 78 such as to move the pist
rods 36 of the expanding units 32 upward and/or to
the cooling table 64. As a result, the workpiece 1
the adhesive film 21 of the workpiece unit 1 are di
along the streets 13.

Note that, in the semiconductor manufacturi

apparatus 30, as above-mentioned, that circular reg
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the expanding sheet 23 which makes contact with the

contact surface 64a of the cooling table 64 is cool ed
prior to the expansion of the expanding sheet 23, a nd
deformation of the adhesive film 21, when the expan ding
sheet 23 is expanded, can be restrained. As a resu It,

division of the workpiece 11 is facilitated.

Next, the control unit 90 sets the valve 84 into a
closed state and sets the valve 88 into an open sta te.
Then, the control unit 90 controls the suction unit 82
such that a negative pressure is generated at the ¢ ontact
surface 64a of the cooling table 64. As a result, the
circular region of the expanding sheet 23 held by t he
contact surface 64a of the cooling table 64 is suck ed at

the contact surface 64a.

Subsequently, the control unit 90 controls the hot
air jetting unit 44 such as to mitigate the slacken ing
generated in an annular region of the expanding she et 23
surrounding the circular region by the expansion of the
expanding sheet 23. Specifically, the hot air jett ing

unit 44 is operated in the following sequence.

First, the rotational drive source 58 rotat es the
shutter plate 54 such that the opening 60 of the sh utter
plate 54 is located directly above the hot air jett ing
section 48. Subsequently, air is supplied from the power

39



sources 20 connected to the hot air jetting section
the jetting section main body 50 and electric power
supplied to the coil heater 52, through the cables
(see FIG. 1A and the like) accommodated in the cabl
protecting and guiding member 14 of the protecting
guiding device for cables 2.

In this instance, the air supplied into the
section main body 50 is heated to be hot air by the
heater 52 energized and is jetted upward through th
opening 60 of the shutter plate 54. As a result, t
air is jetted to the region of the expanding sheet
that is located between the peripheral edge of the
workpiece 11 and the inner circumferential edge of
frame 25 of the workpiece unit 1, and on the upper
of the opening 60.

Next, the rotational drive source 24 rotate
heater plate 46 through the rotary shaft 22 and the
rotational drive source 58 rotates the shutter plat
through the rotary shaft 56 such that the hot air i
jetted along the circumferential direction of the
expanding sheet 23. As a result, the annular regio
the expanding sheet 23 to which the hot air is jett
heated and contracted. In other words, the slacken

generated due to the expansion of the expanding she
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by the expanding unit 32 is mitigated.

In the semiconductor manufacturing apparatu
the supply of air to the jetting section main body
the supply of electric power to the coil heater 52
conducted through the cables 14a accommodated in th
cables protecting and guiding member 14 of the prot
and guiding device for cables 2. Therefore, in the
semiconductor manufacturing apparatus 30, the track
the cables protecting and guiding member 14 can be
stabilized without enlarging the apparatus.

Note that the semiconductor manufacturing a
30 is an example of the semiconductor manufacturing
apparatus including the protecting and guiding devi
cables of the present invention, and the semiconduc
manufacturing apparatus including the protecting an
guiding device for cables of the present invention
limited to the semiconductor manufacturing apparatu

Other than the above-mentioned, the structu
the methods and the like concerning the embodiments
modifications described above can be modified, as
required, in carrying out the present invention ins
as the modifications do not depart from the scope o
object of the present invention.

The present invention is not limited to the
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of the above described preferred embodiments. The
of the invention is defined by the appended claims
all changes and modifications as fall within the
equivalence of the scope of the claims are therefor

be embraced by the invention.
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VWHAT IS CLAIMED | S:
1. A slewing type protecting and guiding device

for cables comprising:

an outer circumferential section facing an outside

surface of an annular space,
an inner circumferential section facing an inside
surface of the annular space,
and a cables protecting and guiding member
including a movable end movable along a circumferen
direction in the annular space and a fixed end disp
at a predetermined position in the annular space, w
a columnar track guide roller extending in
direction of a rotational axis perpendicular to the
circumferential direction is disposed in the annula
space, and
the track guide roller is rotated in contac
the cables protecting and guiding member by movemen
the movable end.
2. The slewing type protecting and guiding
for cables according to claim 1, wherein
the outer circumferential section has a plu
of columnar outside slide improving rollers extendi
the direction of the rotational axis and facing the

outside surface of the annular space, and
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the outside slide improving rollers are rot
contact with the cables protecting and guiding memb
movement of the movable end.

3. The slewing type protecting and guiding
for cables according to claim 1 or 2, wherein

the inner circumferential section has a plu
of columnar inside slide improving rollers extendin
the direction of the rotational axis and facing the
inside surface of the annular space, and

the inside slide improving rollers are rota
contact with the cables protecting and guiding memb

movement of the movable end.
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