
22 November 2006  DESCRIPTION TITLE " SUBSTRATE
CUTTING SYSTEM, SUBSTRATE PRODUCING APPARATUS,
SUBSTRATE SCRIBING METHOD, AND SUBSTRATE CUTTING
METHOD"  TECHNICAL FIELD The present invention relates
to a substrate cutting system and a substrate  cutting
line system used for cutting mother substrates of
various materials, including  mother substrates such
as glass substrates used for display panels of liquid
crystal  display apparatuses and the like, and more
particularly, a substrate cutting system, a  substrate
manufacturing apparatus, a substrate scribing method,
and a substrate cutting  method which can be
preferably used for cutting bonded mother substrates
formed by  bonding a pair of brittle material
substrates to each other. BACKGROUND ART Display
panels of the liquid crystal display apparatuses and
the like are  usually made of glass substrates which
are brittle material substrates. The liquid crystal
display apparatuses includes display panels formed by
bonding a pair of glass substrates  with an
appropriate space therebetween and enclosing liquid
crystal into the space. For manufacturing such display
panels, a process to cut out a  plurality of display
panels of a bonded mother substrate by cutting the
bonded mother  substrate which is obtained by bonding
mother glass substrates is performed. A scribling
apparatue used for cutting bonded mother substrates {
22 November 2006  2  Is disclosed in Publication for
Utility Model Opposition  No. 59-22101. Figure 93 is a
schematic view showing a structure  5 of the scribing
apparatus. Ascribing apparatus 950 includes,  tables
951 for respectively putting a side edge portion of  a
bonded mother substrate 908 thereon. On the tables
951,  clamp members 952 for clamping the side edge
portions of  the bonded mother substrate 908 are
attached. The scribing 10 apparatus 950 includes a
pair of cutter heads 953 and 954  



respectively provided above and below the bonded
mother  substrate 908. The cutter heads 953 and 954
oppose each other Q with the bonded mother substrate
908 interposed therebetween.  15 In the scribing
apparatus 950 having such astructure,  when the bonded
mother substrate 908 is fixed to the tables  951 with
the clamp members 952, a front surface and a back
surface of the bonded mother substrate 908 are scribed
at  the same time by the pair of cutter heads 953 and
954 to  20 form scribe lines. However, in such a
scribing apparatus 950, a breaking  apparatus for
cutting the bonded mother substrate 908 on  which the
scribe lines are formed is separately required. 25
Further, for cutting the bonded mother substrate 908
by a  breaking apparatus, it is necessary to reverse
the bonded  mother substrate 908 (to turn the
substrate upside down)  after cutting one of the
mother substrates of the bonded  mother substrate 908
for cutting another substrate. For 30 cutting display
panels out of the bonded mother substrate  908, a
complicated line system has to be established.  For
cutting display panels out of the bonded mother 22
November 2006  3  substrate 908 by using such a
scribing apparatus 950, a  complicated line system
having a footprint few times larger  then that of the
scribing apparatus 950 has to be established.  This is
one of the reasons increasing the manufacturing cost
5 of display panels. Further, in the scribing
apparatus 950 shown in Figure  ..43, the bonded mother
substrate 908 is scribed from both  front surf ace and
back surface at the same time. However, 10 the process
direction is limited to one direction, and arose
scribing (scribing along directions such that the
scribe  lines are orthogonal to each other) is
impossible. 



15 This means that another scribing apparatus is
necessary for cross-scribing. There is a problem that
the  scribing process efficiency for the bonded mother
substrate  908 is significantly low. 20 Moreover,
there is a problem that the process cannot  be
performed along two directions which are orthogonal to
each other in one setting when the mother substrate is
out  from both the front surface and the back surface
by using  an apparatus similar to the above-described
scribing  25 apparatus 950. The present invention is
to solve such problems and  the object thereof is to
provide a substrate cutting system  and a substrate
cutting system which has a small foot print 30 and a
compact structure , and which can efficiently out
various  types of mother substrates. DISCLOSURE OF THE
INVENTION 22 November 2006  4  A substrate cutting
system according to the present  invention is
characterized by comprising: a hollow par- allelepiped
mounting structure; a clamp device attached to 5 the
mounting structure so as to clamp at least one portion
of a side edge of a substrate carried into the
mounting  structure; a pair of substrate cutting
devices for cutting  the substrate from an upper
surface side and a lower surface _  side of the
substrate clamped by the clamping device; and 10 a
scribing device guide body which is movable back and
forth  along one side of the
holloWparallelepipedmounting structure  and to which
the pair of substrate cutting devices are attached  so
as to be movable along a direction orthogonal to the
moving  direction. 15 The present invention is further
characterized by  



comprising a substrate supporting device for
supporting the  substrate clamped by the clamping
device. 20 The present invention is further
characterized by  comprising a first substrate
supporting portion provided  on one side in the moving
direction of the scribing device  guide body. 25 The
present invention is further characterized in  that
the first substrate supporting portion includes a
plurality of first substrate supporting units which
can move  parallel along the moving direction of the
scribing device  guide body, the first substrate
supporting units being moved 30 so as to apart from
each other as the scribing device guide  body moves in
one direction and being moved so as to approach  each
other as the scribing device guide body moves in other
direction. Y'. 22 November 2006  The present invention
is further characterized in that, in the first
substrate supporting units, a plurality  of first
supporting belts respectively arranged along the  5
moving direction of the scribing device guide body are
supported, and the substrate is supported in a
horizontal  fashion by the first supporting belts by
moving the first  -substrate supporting units so as t4
apart from each other. 10 The present invention is
further characterized by  comprising first winding
means for winding the first  supporting belts by
moving the first substrate supporting  62 units so as
to approach each other. 15 The present invention is
further characterized in  that, in the first substrate
supporting units, a substrate  upward/downwardmoving
device for lifting the substrate above  the first
supporting belts so that the substrate is clamped  by
the clamp device is provided. 



20 The present invention is further characterized in
that the first substrate supporting portion includes a
plurality of first substrate supporting units which
move  parallel along the moving direction of the
scribing device 25 guide body, the first substrate
supporting units being moved  with the scribing device
guide body as the scribing device  guide body moves in
one direction. The present invention is further
characterized in  30 that the first substrate
supporting units comprises a  plurality of belts for
supporting the substrate. The present invention is
further characterized by 22 November 2006  6
comprising at least one clutch unit for selectively
rotating  the plurality of belts in accordance with
the movement of  the scribing device guide body. 5 The
present invention is further characterized in  that
the substrate supporting device further comprises
second  substrate supporting portion provided on the
other side in  the moving direction of the scribing
device guide body. 10 The present invention is further
characterized in  that the second substrate supporting
portion includes a  plurality of second substrate
supporting units which move 3 parallel along the
moving direction of the scribing device  guide body,
the second substrate supporting units being moved  15
so as to approach each other in the movement in one
direction and being moved so as to apart from each
other in the movement  in other direction. The present
invention is further characterized in  20 that, in the
second substrate supporting units, a plurality  of
second supporting belts respectively arranged along
the  moving direction of the scribing device guide
body are  



supported, and the substrate is supported in a
horizontal  fashion by the second supporting belts by
moving the second 25 substrate supporting units so as
to apart from each other.  The present invention is
further characterized by  comprising second winding
means for winding the second  supporting belts by
moving the second substrate supporting  30 units so as
to approach each other. The present invention is
further characterized in  that the second substrate
supporting portion includes a 22 November 2006  7
plurality of second substrate supporting units which
move  parallel along the moving direction of the
scribing device  guide body, the second substrate
supporting unit abeing moved  with the scribing device
guide body as the scribing device  5 guide body moves
in one direction. The present invention is further
Characterized in  .that. the. second substrate
supporting units comprises a  plurality of belts for
supporting the substrate. 10 The present invention is
further characterized by  comprising at least one
clutch unit for selectively rotating  the plurality of
belts in accordance with the movement of  the scribing
device guide body. 15 The present invention is further
characterized in  that a or the substrate cutting
devices comprises a cutter  head for transmitting
pressure to the substrate using a servo  motor for a
cutter wheel. 20 The present Invention is further
characterized by  comprising a steam unit portion for
spraying steam on front  and back surfaces of the
substrate having scribe lines carved  



thereon at a or the substrate cutting devices. 25 The
present invention is further characterized in  that
the steam unit portion includes substrate drying means
for drying front and back surfaces of the substrate.
30 A substrate cutting system according to claim 10,
characterized by comprising a substrate carry-out
device  for taking out the substrate which has been
out at the steam  unit portion. 22 November 2006  8
The present invention is further characterized in
that the substrate carrying device includes a carrying
robot  comprising: substrate holding means for holding
the 5 substrate; substrate rotation means for rotating
the  substrate holding means holding the substrate
around a first  axis vertical to the substrate; and
means for rotating the  substrate rotation means
around a second axis which is  different from the
first axis vertical to the substrate held  10 by the
substrate holding means. {  The present invention is
further characterized by 0 comprising substrate
inversion means for inverting the  substrate carried
by the substrate carrying device upside  15 down. The
present invention is further characterized by
comprising a positioning unit portion for positioning
the  substrate. 20 The present invention is further
Characterized by  comprising a carrying unit for
carrying the substrate scribed  by the scribing device
guide body to a steam unit portion. 25 The present
invention is further characterized by  



comprising removal means for removing unnecessary
portion  of the cut substrate. The present invention
is further characterized in  30 that the plurality of
belts are strained between a frame  on a substrate
carry-in side and a frame on a substrate  carry-out
side, the plurality of belts sinking below the
scribing device guide body or coming up from below the
scribing 22 November 2006  - 9  device guide body
during the first substrate supporting  portion is
moving. The present invention is further characterized
in  5 that the plurality of belts are strained between
a frame  on a substrate carry-in side and a frame on a
substrate  carry-out side, the plurality of belts
sinking below the  scribing device guide body or
coming up from below the scribing  device guide body
during the second substrate supporting  10 portion is
moving. The present invention is further characterized
in  that the substrate is a bonded mother substrate
formed by  bonding a pair of mother substrates. 15 A
substrate manufacturing apparatus according to the
present Invention Is characterized in that a
chamfering system  for chamfering and surfaces of the
out substrate is connected  to the above substrate
cutting system. 20 The present invention is further
characterized in  that an inspection system for
inspecting functions of the  cut substrate is
connected. 25 A substrate scribing method f or forming
scribe lines  on an upper surface and a lower surface
of a substrate according  to the present invention is
characterized in that: scribe  



line formation means for forming a vertical crack
along a  thickness direction of the substrate oppose
each other, and 30 the scribe lines are continuously
formed by the scribe  formation means without being
apart from the substrate.  The present invention is
further characterized in 22 November 2006  10  that
three or more linear scribe lines are formed by the
scribe line formation means, a closed curve being
formed  by all the scribe lines which has been formed.
5 The present invention is further characterized in
that the scribe line formation means form a closed
curve  having a rectangular shape. The present
invention is further characterized in  10 that the
scribe line formation means is a cutter wheel tip
having a disc shape and having a blade edge for
rotating  on a surface of the substrate in an outer
periphery. The present invention is further
characterized in  15 that the cutter wheel tip has a
plurality of protrusions  formed in a blade edge in a
predetermined pitch. The present invention is further
characterized in  that sub-scribe lines along at least
two formed scribe lines  20 are formed by the cutter
wheel tip after at least two scribe  lines are formed
by the cutter wheel tip. The present invention is
further characterized in  that the sub-scribe lines
are formed continuously after the  25 at least two
scribe lines formed on the substrate without
separating the cutter wheel tip from a surface of the
substrate. The present invention is further
characterized in  30 that the cutter wheel tip forms
one scribe line, moves on  the surface drawing a
circular trace, and then, forms the  other scribe
line. 



22 November 2006  - ll  The present invention is
further characterized in  that, when the cutter wheel
tip moves on the substrate drawing  a circular trace,
pressure to the substrate is reduced  compared to
pressure to the substrate when the scribe lines  5 are
being formed. A substrate cutting method according to
the present  invention is characterized in that a
scribing method for  forming scribe lines on an upper
surface and a lower surface 10 of the substrate
comprises the steps of : forming a main scribe  line
along a line to be out on the substrate by opposing
scribe line formation means for forming a vertical
crack  along a thickness direction of the substrate;
and forming  a supplementary scribe line along the
main scribe line with 15 a predetermined space apart
from the formed main scribe line.  The present
invention is further characterized in  that the
supplementary scribe line is formed With a space  of
0.5 mm to 1.0 mm apart from the main scribe line. 20 $
The present invention is further characterized in that
the main scribe line is formed by a vertical crack
which  extends to 80% ormoreof athickness direction of
the substrate  from the substrate surface. 25 The
present invention is further characterized in  that
the main scribe line is formed by a vertical crack
which  extends to 90% ormore of a thickness direction
of the substrate  from the substrate surface. 30 The
present invention is further characterized in  that
the main scribe line is formed by a cutter wheel
having  a disc shape which rotates on the substrate
surface, the 



22 November 2006  _ 12 _ cutter wheal protruding
outward so as to have a center portion  of an outer
periphery in a width direction which has a shape  of
letter V with an obtuse angle, a plurality of
protrusions  with a predetermined height being
provided across the entire 5 circumferential with
apredeterminedpitch in a portion having  the obtuse
angle. The present invention is further characterized
in  that a formation direction of main scribe line and
a formation  10 direction of supplementary scribe line
by the cutter wheel are opposite to each other, and
the cutter wheel continuously  form the main scribe
line and the supplementary scribe line  .f3 in contact
with the substrate surface. 15 The present invention
is further characterized in  that the main scribe line
and the supplementary scribe line  are formed with an
appropriate space from at least one and portion of the
line to be out. 20 Further a substrate cutting method
for cutting a  substrate having scribe lines formed
respectively on an upper  surface and a lower surface
of the substrate is characterized  in that: the upper
surface and the lower surface of the  substrate are
heated for cutting the substrate. 25 BRIEF DESCRIPTION
OF THE DRAWINGS Figure 1 is a schematic perspective
view showing an  example of a substrate cutting system
according to Embodiment  30 1 of the present
invention. Figure 2 is a schematic perspective view of
the  substrate cutting system according to Embodiment
1 of the 22 November 2006  - 13  present invention
viewed from another direction. Figure 3 is a
perspective view of an Important part  



of the substrate cutting system according to
Embodiment 1  5 of the present invention. Figure 4 is
a perspective view for illustrating  operations of a
substrate supporting device of the substrate  cutting
system according to Embodiment 1 of the present  10
invention. Figure 5 is a cross-sectional view of an
important  part of the substrate cutting system
according to Embodiment  1 of the present invention.
15 Figure 6 is a schematic perspective flew of an
important part of the substrate cutting system
according  to Embodiment l of the present invention
which is enlarged. 20 Figure 7 is a schematic
perspective view of another  important part of the
substrate cutting system according  to Embodiment 1 of
the present invention which is enlarged. p.;  Figure 0
is a perspective view of a first substrate 25
supporting unit provided in the substrate supporting
device  of the substrate cutting system according to
Embodiment 1  of the present invention. Figure 9 is a
front view of a substrate up- 30 ward/ downward moving
device in the first substrate supporting  unit with a
part thereof being broken. Figure 10 is a side view
showing structures of 22 November 2006  14  connection
arms attached to at least one and portion of the
first substrate supporting units 21. Figure 11 is a
front view of the substrate up- 5 ward/downward moving
device shown in Figure 9 with a part  thereof being
broken. Figure 12 is a perspective view of the
substrate  



upward/downward moving device with a part thereof
being  10 broken. Figure 13 Is a perspective view for
showing structures  er of clamp device provided in the
substrate cutting system.  15 Figure 14 is a
perspective view for showing an  operation of the
clamp device. Figure 15 is a side view showing an
example of a cutter  headprovidedin the substrate
cutting device in the substrate  20 cutting system
according to Embodiment 1 of the present  invention.
Figure 16 is a front view showing an important part
of the cutter head. 25=Y  Figure 17 is a front view
showing another example of the cutter head provided in
the substrate cutting device  in the substrate cutting
system according to Embodiment 1  of the present
invention. 30 Figure 18 Is a schematic plan view for
illustrating  an operation of the substrate cutting
system according to  Embodiment 1 of the present
invention. 22 November 2006  15  Figure 19 is a
schematic plan view for illustrating  an operation of
the substrate cutting system according to  Embodiment
1 of the present invention. 5 Figure 20 Is a schematic
plan view for illustrating  an operation of the
substrate cutting system according to  Embodiment l of
the present invention. 10 Figure 21 is a cross
sectional view of a substrate  for illustrating the
principle of a substrate cutting method  according to
the present invention. 



Figure 22 is a plan view of a substrate showing a  15
scribe pattern f or the substrate for illustrating an
example  of the substrate cutting method according to
the present  invention. Figure 23 is a plan view of a
substrata showing a  20 scribe pattern for the
substrate for illustrating another  example of the
substrate cutting method according to the  present
invention. Figure 24 is a partial plan view showing a
scribe  25 pattern forthesubstrate
forillustratingyetanother example  of the substrate
cutting method according to the present  invention.
Figure 25 is a plan view showing a scribe pattern  30
for the substrate for illustrating yet another example
of  the substrate cutting method according to the
present  invention. 22 November -2006  - 16  Figure 26
is a plan view of a substrate showing a  scribe
pattern for the substrate for illustrating yet another
example of the substrate cutting method according to
the  present Invention. 5 Figure 27 is a partial plan
view of a substrate showing  a scribe pattern for the
substrate for Illustrating yet  another example of the
substrate cutting method according  to the present
invention. 10 Figure 28 is a plan view of a substrate
showing a  scribe pattern for the substrate for
illustrating yet another  example of the substrate
cutting method according to the  present invention. {



15 Figure 29 is a plan view for illustrating yet
another  example of the substrate cutting method
according to the  present invention. 20 Figure 30 is a
plan view of a substrate showing a  scribe pattern for
the substrate for illustrating yet another  example of
the substrate cutting method according to the  present
invention. 25 Figure 31 is a schematic plan view for
illustrating  an operation of the substrate cutting
system according to  Embodiment 2 of the present
invention. Figure 32 is a schematic plan view for
illustrating  30 an operation of the substrate Cutting
system according to  Embodiment 1 of the present
invention. Figure 33 is a front view of an important
part of 22 November 2006  17  a steam unit portion of
the substrate cutting system according  to Embodiment
1 of the present invention. Figure 34 is a partial
cross-sectional side view  5 showing a structure of a
steam unit in the steam unit portion.  Figure 35 is a
diagram for showing a scribe pattern for scribing a
substrate in a substrate cutting system  according to
Embodiment 2 of the present invention. 10 Figure 36 is
a diagram for showing another scribe  pattern for
scribing a substrate in the substrate cutting  system
according to Embodiment 1 of the present invention. 15
Figure 37 is a diagram for showing yet another scribe
pattern for scribing a substrate in the substrate
cutting  system according to Embodiment 1 of the
present invention. Figure 38 is a schematic
perspective view for showing  20 an example of the
substrate cutting system according to  



Embodiment 2 of the present invention. Figure 39 is a
schematic perspective view of the  substrate cutting
system viewed from another direction.  25 Figure 40 is
a schematic perspective view of an  important part of
the substrate cutting system which is  enlarged. 30
Figure 41 is a schematic perspective view of another
important part of the substrate cutting system which
is  enlarged. 22 November 2006  - 18  Figure 42
includes: portion (a) schematically  showing structure
of a carrying robot of a substrate carrying
apparatus; and portion (b) illustrating an operation
of the  carrying robot. 5 Figure 43 is a side view of
a first substrate  supporting unit provided in a
substrate supporting device  of the substrate cutting
system. 10 Figure 44 is a front view of the first
substrate  supporting unit viewed from a scribing
device guide body  side of the substrate cutting
system. Figure 45 is a schematic diagram showing a
structure  15 of a clutch unit provided in a substrate
supporting portion  of the substrate cutting system.
Figure 46 is a side view of the clutch unit. 20 Figure
47 is a front view of an important part of  a
steamunit portion of the substrate cutting system
according to Embodiment 2 of the present invention
when viewed from  a substrate carry-in side. 25 Figure
46 is a partial cross-sectional side view  showing a
structure of a steam unit in the steam unit portion.  



Figure 49 is a perspective view for showing a clamp
device provided in the substrate cutting system
according  30 to Embodiment 2 of the present invention
and illustrating  an operation thereof. Figure 50 is a
perspective view for showing a clamp 22 November 2006
19  device provided in the substrate cutting system
according  to Embodiment 2 of the present invention
and illustrating  an operation thereof. 5 Figure 51 is
a side view showing an example of a cutter  head
included in a substrate cutting device of the
substrate  cutting system according to Embodiment 2 of
the present  -invention. 10 Figure 52 is a front view
of a major part of the cutter  head. Figure 53 is a
front view showing another example  of the cutter head
included in the substrate cutting device  15 of the
substrate cutting system according to Embodiment 2  of
the present invention. Figure 54 is a schematic plan
view f or illustrating  an operation of the substrate
cutting system according to  20 Embodiment 2 of the
present invention. Figure 55 is a schematic plan view
for illustrating  an operation of the substrate
cutting system according to  Embodiment 2 of the
present invention. 25 Figure 56 is a diagram for
showing a scribe pattern  for scribing a substrate in
the substrate cutting system  according to Embodiment
2 of the present invention. 30 Figure 57 is a diagram
for showing another scribe  pattern for scribing a
substrate in the substrate cutting  system according
to Embodiment 2 of the present invention. 



22 November 2006  - 20  Figure 58 is a diagram for
showing yet another scribe  pattern for scribing a
substrate in the substrate cutting  system according
to Embodiment 2 of the present invention. 5 Figure 59
is a schematic plan view for illustrating  an
operation of the substrate cutting system according to
Embodiment 2 of the present invention. Figure 60 is a
schematic plan view for illustrating  10 an operation
of the substrate cutting system according to
Embodiment 2 of the present invention. Figure 61 is a
cross-sectional view of a substrate  for illustrating
a principle of a substrate cutting method  15
according to the present invention. Figure 62 is a
plan view of a substrate showing a  scribe pattern of
the substrate for illustrating an example  of the
substrate cutting method according to the present  20
invention. Figure 63 is a plan view of a substrate
showing a  scribe pattern of the substrate for
illustrating another  example of the substrate cutting
method according to the  25 present invention. Figure
64 is a partial plan view of a substrate showing  a
scribe pattern of the substrate for illustrating yet
another  example of the substrate cutting method
according to the  30 present invention. Figure 65
includes: portions (a) and (b) providing  plan view of
a substrate showing a scribe pattern of the 5 22
November 2006  21  substrate for illustrating yet
another example of the  substrate cutting method
according to the present invention.  



Figure 66 is a plan view of a substrate showing a 5
scribe pattern of the substrate for illustrating yet
another  example of the substrate cutting method
according to the  present invention. Figure 671s a
partial plan view of a substrate showing  10 a scribe
pattern of the substrate for illustratingyet another
example of the substrate cutting method according to
the  present invention. Figure 68 is a plan view of a
substrate showing a  15 scribe pattern of the
substrate for illustrating yet another  example of the
substrate cutting method according to the  present
invention. Figure 69 is a plan view for illustrating
yet another  20 example of the substrate cutting
method according to the  present invention. Figure 70
is a plan view of a substrate showing a  scribe
pattern of the substrate for illustrating yet another
25 example of the substrate cutting method according
to the  present invention. Figure 71 is a schematic
perspective view showing  an example of a substrate
cutting system according to  30 Embodiment 3 of the
present invention in whole. Figure 72 is a schematic
plan view showing the  substrate cutting system. tl 22
November 2006  -22 Figure 73 Is a schematic side view
showing the  substrate cutting system. 5 Figure 74 is
a schematic perspective view showing  a positioning
unit portion of the substrate cutting system
according to Embodiment 3 of the present invention,
Figure 75 is a schematic plan view of a lift conveyer



10 portion of the substrate cutting system according
to  Embodiment 3 of the present invention. Figure 76
is a side view of a third substrate  supporting unit
of the lift conveyer portion. 15 Figure 77 is a
schematic view f or illustrating a panel  terminal
separation portion of the substrate cutting system
according to Embodiment 3 of the present invention. 20
Figure 78 is a partial schematic plan view for
illustrating an operation of the substrate cutting
system  according to Embodiment 3 of the present
invention. Figure 79 is a partial schematic plan view
for  25 illustrating an operation of the substrate
cutting system  according to Embodiment 3 of the
present invention. Figure 80 is a partial schematic
plan view for  illustrating an operation of the
substrate cutting system  30 according to Embodiment 3
of the present invention. Figure 81 is a partial
schematic plan view for  illustrating an operation of
the substrate cutting system 22 November 2006  23
according to Embodiment 3 of the present invention.
Figure 82 is a partial schematic plan view for
illustrating an operation of the substrate cutting
system 5 according to Embodiment 3 of the present
Invention.  Figure 83 is a partial schematic plan view
for  illustrating an operation of the substrate
cutting system  according to Embodiment 3 of the
present Invention. 10 Figure 84 is a schematic
perspective view showing  an example of a substrate
cutting system according to  Embodiment 4 of the
present Invention. 15 Figure 85 is a schematic
perspective view of a first  



substrate supporting unit of a substrate supporting
device  of the substrate cutting system. Figure 86 is
a side view for illustrating an operation  20 of the
substrate supporting device of the substrate cutting
system. Rt  Figure 87 is a schematic plan view f or
illustrating an operation of the substrate cutting
system according to  25 Embodiment 4 of the present
invention. Figure 88 Is a schematic plan view for
illustrating  an operation of the substrate cutting
system according to  Embodiment 4 of the present
invention. 30 Figure 89 is a schematic plan view for
illustrating  an operation of the substrate cutting
system according to  Embodiment 4 of the present
invention. 22 November 2006  24  Figure 90 is a
schematic plan view for illustrating  an operation of
the substrate cutting system according to  Embodiment
4 of the present invention. 5 Figure 91 is a schematic
view showing an example of  a structure of a substrate
manufacturing apparatus according  to the present
invention.using the substrate cutting system
according to Embodiments 1 to 4. 10 Figure 92 is a
schematic view showing another example  of a structure
of a substrate manufacturing apparatus  according to
the present inventionusing the substrate cutting
system according to Embodiments 1 to 4. 15 Figure 93
is a front view showing a structure of a  



conventional scribing apparatus. BEST MODE FOR
CARRYING OUT THE INVENTION  20 Hereinafter,
embodiments of the present invention  will be
described in detail with reference to the drawings.
<Embodiment 1> 25 Figures 1 and 2 are perspective
views schematically  showing an entire structure of an
example of a substrate  cutting system according to
Embodiment 1 of the present  invention from different
directions. Figure 3 is a  perspective view
schematically showing a structure of an 30 important
part of the system. Figure 4 is a perspective view
for illustrating an operation. Figures is across
-sectional  view of the important part. 22 November
2006  - 25  In the present invention. `substrates"
include  mother substrates out into a plurality of
substrates and  also include single plates of metal
substrates such as steel  sheets,
woodplates,plash.csubstrates andoeramiesubstrate, 5
semiconductor substrates, and brittle material
substrates  such as glass substrates. Furthermore, the
4 substrates" are  not limited to such single plates,
but also includes bonded  substrates tormedbybonding
pairs of substrates and laminated  substrates formed
by laminating pairs of substrates. 10 For example,
whenpanelsubstrates of aliquidorystal  display
apparatus in which a pair of glass substrates are
bonded to each other (bonded substrate for display
panel  substrates) are manufactured, a substrate
cutting system 15 according to the present invention
cuts a bonded mother  substrate 90 which is formed by
bonding a pair of mother  glass substrates to each
other into a plurality of panel  



substrates (bonded substrate for display panel
substrates). 20 The substrate cutting system includes
a hollow  mounting structure 10 having a
parallelepiped shape. On the  mounting structure 10, a
pair of main frames 11 are located  along a
longitudinal direction. In the mounting structure  10,
a substrate supporting device 20 (see Figures 3 and 4)
25 for supporting the bonded mother substrate 90 to be
carried  to the substrate cutting system by a carrying
robot, carrying  belt or the like in a horizontal
manner is located. Further, as shown in Figure 5, in
the mounting  30 structure 10, a clamp device 50 for
holding a substrate held  in a horizontal manner by
substrate upward/ downward moving  device 40 (see
Figure 8) provided in the substrate supporting  device
20 (a first substrate supporting unit 21A) in a 22
November 2006  - 26  horizontal manner is provided.
The substrate supporting  device 20 is not shown in
Figure S. Further, an the main  frames 11, scribing
device guide body 30 is provided so as  to be movable
along the longitudinal direction of the main 5 frames
11. The scribing device guide body 30 includes an
upper guide rail 31 extending along a direction
orthogonal  to the main frames 11 above the main
frames 11 and a lower  guide rail 32 extending along
the upper guide rail 31 below  the main frames 11. The
upper guide rail 31 and the lower 10 guide rail 32 are
formed so as to move integrally along the  main frames
11. Figure 6 is a schematic perspective view showing
near  the upper guide rail 31 in the scribing device
guide body  15 30. To the upper guide rail 31, upper
portion substrate cutting device 60 is attached so as
to be movable along the  upper guide rail 31. Figure 7
is a schematic perspective  view showing near the
lower guide rail 32 in the scribing  



device guide body 30. To the lower guide rail 32,
lower 20 portion substrate cutting device 70 is
attached so as to  be movable along the lower guide
rail 32. The upper portion substrate cutting device 60
and  the lower portion substrate cutting device 70
respectively  25 move back and forth along the upper
guide rail 31 and the lower guide rail 32 by linear
motors. To the upper guide  rail 31 and the lower
guide rail 32, stators of the linear  motors are
respectively attached. To the upper portion  substrate
cutting device 60 and the lower portion substrate 30
cutting device 70, movers of the linear motors are re-
spectively attached. The upper portion substrate
cutting  device 60 and the lower portion substrate
cutting device  70 out glass substrates on upper and
lower sides of the bonded 1 22 November 2006  27
mother substrate 90 held by the clamp device 50 in a
horizontal  manner and also supported by the substrate
supporting device  20 for assisting holding the
substrates. 5 In one end portion of the scribing
device guide body  30, a first optical device 38 for
taking an image of a first  alignment mark of the
bonded mother substrate 90 held by  the clamp device
50-and supported by the substrate supporting  device
20 is provided so as to be movable along the scribing
10 device guide body 30. In the other and portion of
the scribing  device guide body 30, a second optical
device 39 for taking  an image of a second alignment
mark provided on the bonded  mother substrate 90 is
provided so as to be movable along  the scribing
device guide body 30, is As shown in Figures 3 and 4,
the substrate supporting  device 20 includes a first
substrate supporting portion 20A  



located on a side, to which substrates are to be
carried,  of the scribing device guide body 30 for
supporting the bonded 20 mother substrate 90 to be
carried into the mounting structure  10 (see Figure
2), and a second substrate supporting portion  208
located on a side, from which substrates are carried
out, of the scribing device guide body 30 for
supporting  the bonded mother substrate 90 after the
bonded mother 25 substrate 90 is cut and the panel
substrates are sequentially  carried out of the
mounting structure 10. In the mounting  structure 10,
the first substrate supporting portion 20A  side is a
substrate carry-in side, the second substrate
supporting portion 208 side is a carry-out side. 30 In
the main frames 11 of the mounting structure 10,
stators 12 of linear motors for moving the scribing
device  guide body 30 are respectively provided on
upper surfaces tY; 22 November 2006  28  of the main
frames 11 along the longitudinal direction of  the
main frames 11. The stators 12 are respectively formed
to have a flat hollow parallelepiped shape with
external  side surfaces opened. Thus, cross-sections
thereof have 5 squared "C" shape. In the stators,
movers (not shown) of  the linear motors attached to
the scribing device guide body  30 are inserted so as
to be movable along the main frames  11. 10 In the
stators 12, a plurality of permanent magnets  are
respectively located along the longitudinal directions
with the magnetic poles of the permanent magnets
adjacent  to each other are reversed. The movers are
respectively  formed of electromagnets. By
sequentially switching 15 magnetic poles of the
electromagnets forming the movers,  



the movers slide respectively along the stators 12. As
shown in Figure 4, the movers of the linear motors
are attached to inner side surfaces of coupling plates
33  20 for coupling and surfaces of the upper guide
rail 31 and the lower guide rail 32 to each other. The
movers are driven  in synchronization and slid with
respect to the stators 12.  Between the main frames 11
in the mounting structure 25 10 (see Figure 2), a
substrate carry-out device 80 (see Figure  3) for
carrying out panel substrates out out of the bonded
mother substrate 90 bridges. The substrate carry-out
device  80 is located on the substrate carry-out side
with respect  to the scribing device guide body 30,
and and portions thereof 30 slide along guide rails 19
(see Figure 5) respectively  provided on the main
frames 11 by the linear motors. In this  case, the
linear motors are formed by inserting movers (not
shown) of the linear motors respectively attached to
the 22 November Z006  - 29  and portions of the
substrate carry-out device 80 into the  linear motor
stators 12 respectively provided on the main  frames
11. 5 The substrate carry-out device 80 includes an
adsorption portion (not shown) for suction-adsorbing
panel  substrates out out of the bonded mother
substrate 90. The  entire substrate carry-out device
80 is slid to the substrate  carry-out side with the
panel substrate adsorbed by the 10 adsorption portion,
and the panel substrates are carried  out from the
mounting structure 10. As shown in Figures 3 and 4, in
and portions of one  of the main frames 11, i.e., an
end portion on the substrate  15 carry-in side and an
and portion on the substrate carry-out side of one
main frame 11, a first carry-In pulley 14a and  a
first carry-out pulley 15a are respectively provided.



Further, in an and portion on the substrate parry-in
side  and an and portion on the substrate carry-out
side of the 20 other main frame 11, a second carry-in
pulley 14b and a second  carry-out pulley 15b are
respectively provided. A first  transmission belt 16a
loops around the first carry-in pulley  14a and the
first carry-out pulley 15a located along one  main
frame 11. A second transmission belt 16b loops around
25 the second carry-in pulley 14b and the second
carry-out pulley  15b located along the other main
frame 11. Between the first carry-in pulley 14a and
the second  carry-in pulley 14b located in the end
portion on the substrate  30 carry-in side, a carry-in
side winding drum 17a is provided in a concentric
fashion with the first carry-in pulley 14a  and the
second carry-in pulley I4b. The carry-inside winding
drum 17a is coupled to the first carry-in pulley 14a
around 22 November 21006  30  which the first
transmission belt 16a loops. When the first  carry-in
pulley 14a rotates, the carry-in side winding drum
17a integrally rotates in the same direction. The
second  carry-in pulley 14b provided in the other end
portion of 5 the carry-in side winding drum 17a can
rotate freely with  respect to the carry-in side
winding drum 17a. Between the first carry-out pulley
15a and the second  carry-out pulley 15b located in
the and portion on the  10 substrate carry-out side, a
carry-out side winding drum 17b is provided in a
concentric fashion with the first carry-out  pulley
15a and the second carry-out pulley 15b. The carry-out
side winding drum 17b is coupled to the second
carry-out  pulley 15b around which the second
transmission belt 16b 15 loops. When the second
carry-out. pulley 15b rotates, the  carry-out side
winding drum 17b integrally rotates in the  same
direction. The first carry-out pulley 15a provided in



the other end portion of the carry-out side winding
drum  17b can rotate freely with respect to the
carry-out side  20 winding drum 17b. The first
transmission belt 16a located along one  of the main
frames 11 of the mounting structure 10 is coupled  to
an end portion of the respective scribing device guide
25 body 30. Thus, when the scribing device guide body
30 moves  toward the substrate carry-in side, the
first transmission  belt 16a moves and the first
carry-in pulley 14a and the  first carry-out puLley
isaaroundwhich the first transmission  belt 16a loops
rotate in the same direction. The rotation 30 of the
first carry-in pulley 14a causes the carry-in side
winding drum 17a to rotate integrally with the first
carry-in  pulley 14a in the same direction. In such a
case, the  carry-put side winding drum 17b located in
the concentric 22 November 2006  31  fashion with the
second carry-out pulley 15b is not rotated  and only
the first carry-out pulley 15a is rotated since  the
first carry-out pulley 15a and the carry-out side
winding  drum 17b are not coupled to each other. 5 On
the other hand, when the scribing device guide  body
30 moves toward the substrate carry-out side, the
first  transmission belt 16a moves and the first
carry-in pulley  14a and the first carry-out pulley
i5a around which the first 10 transmission belt 16a
loops rotate in the same direction.  Thus, the
carry-in side winding drum 17a rotates in the same
direction as the first carry-in pulley 14a. However,
in such  a case, as described above, the carry-out
side winding drum  17b located on the substrate
carry-out side does not rotate.  15 The first
substrate supporting portion 20A and the  



second substrate supporting portion 20B of the
substrate  supporting device 20 respectively have five
first substrate  supporting units 21A and second
substrate supporting units 20 218. The first substrate
supporting units 21A and the second  substrate
supporting units 21B are respectively formed to  have
a linear shape along the direction orthogonal to the
main frames 11. 25 Figure 8 is a perspective view of
one of the first  substrate supportingunits
21Aprovided in the first substrate  supporting portion
20A. The first substrate supporting unit  21A has a
support main body 21a elongated linearly along  the
direction orthogonal to the main frames 11. To and 30
portions of the support main body 21a, connection
plates  21b extended upward in a direction vertical to
the support  main body 21a are attached. In upper and
portions of the  connection plates 21b, sliders 21c,
which slidably engage 22 November 2006  - 32
substrate supporting unit guide rails 13 (see Figure
5)  provided on outer aide surfaces of the main frames
11, are  provided. The sliders 210 slide along the
substrate  supporting unit guide rails 13. Thus, the
first substrate  5 supporting units 21A move along the
main frames 11. On each of the first substrate
supporting units 21A,  for example, six pairs of guide
rollers 21d are provided  with a predetermined space
therebetween in the direction 10 orthogonal to the
main frames 11, and the substrate up- ward/downward
moving device 40 is provided between a pair  of guide
rollers 21d. Figure 9 is a front view of a pair of the
guide rollers  15 21d provided in the first substrate
supporting units 21A  of the first substrate
supporting portion 20A and the  substrate
upward/downward moving device 40 provided between  



the guide rollers 21d with a part of the substrate up-
ward/downward moving device 40 being broken. The guide
20 rollers 21d are supported so as to be rotatable at
upper  edge portions of roller supporting members 21e
vertically  supported by the support main bodies 21a
with the roller  axes thereof are in a horizontal
manner along the direction  orthogonal to the main
frames 11. 25 Amongfivefirst substrate supportingunits
21A which  form the first substrate supporting portion
20A, the guide  rollers 21d provided on the first
substrate supporting units  21A are provided at the
same position of the support main 3D body 21a. Thus,
the guide rollers 214 provided on one of  the first
substrate supporting units 21A and the guide rollers
21d provided on the adjacent first substrate
supporting unit  21A are arranged in a line along the
main frames 11. The 22 November 2006  33  guide
rollers 21d of all the first substrate supporting
units  21A which are lined along the main frames 11
together support  one first supporting belt 23a. 5 As
shown in Figures 3 and 4, each of the first
supporting belts 23a has one end portion fixed in
place on  the substrate carry-in side of the mounting
structure 10.  Each of the first supporting belts 23a
is supported by the  guide rollers 214 of all the
first substrate supporting units 10 21A which are
lined along the main frames 11 in the first  substrate
supporting portion 20A. The first supporting  belts
23a respectively loop around the guide rollers 21d
provided on the first substrate supporting units 21A
nearest  to the scribing device guide body 30. The
first supporting 15 belts 23a pass below the guide
rollers 21d of all the first  substrate supporting
units 21A lined along the main frames  



11 in the first substrate supporting portion 20A and
are  pulled toward the substrate carry-in side. The
first  supporting belts 23a are respectively wound to
the carry-in 20 side winding drum 17a between the
first carry-in pulley 14a  and the second carry-in
pulley 14b located in the and portion  on the
substrate carry-in side. The first substrate
supporting units 21A adjacent  25 to each other are
coupled to each other by connection arms  28a
respectively attached to end portions of the first
substrate supporting units 21A. Figure 10 is a side
view  showing the structure of the connection arms 28a
attached  to at least one and portion of the first
substrate supporting 30 units 21A. It is preferable
that the connection arms 28a  are attached to both end
portions of the first substrate is  supporting units
21A. The connection arms 28a have center portions
rotatably attached to the connection plates 21b yti  1
22 November 2006  34  attached to and portions of the
support main bodies 21a in  the first substrate
supporting units 21A by attachment pins  28b. End
portions of the connection arms 28a attached to  the
first substrate supporting units 21A adjacent to each
5 other are rotatably attached to each other by a
connection  pin 280. The connection arm 28a attached
to the first substrate  supporting unit 21A located
nearest to the end portion on  10 the substrate
carry-out side has its end portion which is different
from the end portion coupled to the adjacent first
substrate supporting unit 21A rotatably attached to
one and  portion of a rotation arm 28d by a connection
pin 280. The  



rotation arm 28d has the other end portion rotatably
attached  15 to the main frames 11 by a fixing pin
28e. The connection arm 28a attached to the f irst
substrate  supporting unit 21A located to be nearest
to the scribing  device guide body 30 has its end
portion which is different 20 from the end portion
coupled to the adjacent first substrate  supporting
unit 21A rotatably attached to one and portion  of a
rotation an 28g by a connection pin 280. The rotation
arm 28g has the other end portion rotatably attached
to the  scribing device guide body 30 by a fixing pin
28f, 25 In the first substrate supporting portion 20A
having  the structure as described above, when the
scribing device  guide body 30 slides toward the
substrate carry-out side,  the first substrate
supporting unit 21A provided near the 30 scribing
device guide body 30 integrally slides in the same
direction. Then, each of the first substrate
supporting  units 21A slides toward the end portion on
the substrate  carry-out side with a space apart from
the adjacent first { Ei 22 November 2006  - 35
substrate supporting unit 21A in the sliding direction
in  turn. Thus, all the first substrate supporting
units 21A  are arranged across the longitudinal
direction of the mounting  structure 10 with
predetermined spaces therebetween. 5 In this case, the
scribing device guide body 30 slides  toward the
substrate carry-out side, and thus, the first
transmission belt 16a moves, the first carry-in pulley
14a  rotates, and the carry-in side winding drum 17a
rotates. 10 Thus, the first substrate supporting
units2lAmove integrally  



with the scribing device guide body 30, and the all
the first  supporting belts 23a wound to the carry-in
side winding drum  17a are drawn out. 15 As described
above, when all the first substrate  supporting unit
s2lAinthefirst substrate supporting portion  20A are
arranged across the entire region of the longitudinal
direction of the mounting structure 10 with
predetermined  spaces therebetween, the bonded mother
substrate 90 is placed 20 on abut members 48 (see
Figure 9) of the substrate up-
ward/downwardmovingdevice 40 provided on the first
substrate  supporting units 21A. On the other hand, in
the first substrate supporting  25 portion 20A, when
the scribing device guide body 30 slides  toward the
substrate carry-in side, the first substrate
supporting unit 21A provided near the scribing device
guide  body 30 integrally slides in the same
direction. Then, each  of the first substrate
supporting units 21A slides toward 30 the end portion
on the substrate carry-in side becoming closer  to the
adjacent first substrate supporting unit 21A in the
sliding direction. Thus, all the first substrate
supporting  units 21A become close to each other in
the end portion on 22 November 2006  36  the substrate
carry-in side. In this case, as described above, the
scribing device  guide body 30 slides toward the
substrate carry-in side,  5 and thus, the first
transmission belt 16a moves, the first carry-in pulley
14a rotates, and the carry-in side winding  drum 17a
rotates integrally with the first carry-in pulley
14a. Thus, the first supporting belts 23a supported by
the  guide rollers 21d of the first substrate
supporting units 10 21A are wound to the carry-in side
winding drum 17a. {  



When the first substrate supporting units 21A slide in
the and portion on the substrate carry-in side to the
state where they are close to each other with the
bonded  15 mother substrate 90 being held by the clamp
device 50 and supported on the first supporting belts
23a, the first  supporting belts 23a are wound by the
carry-in side winding  drum 17a as the first substrate
supporting units 21A elide.  Thus, there is no
possibility that the first supporting belts 20 23a are
in sliding contact with a bottom surface of the bonded
mother substrate 90. The second substrate supporting
portion 20B located  on the substrate carry-out side
with respect to the scribing  25 device guide body 30
also has, for example, five second substrate
supporting units 21B. The second substrate  supporting
units 21B provided in the second substrate  supporting
portion 20B have similar structures as the first
substrate supporting units 21A of the first substrate
30 supporting portion 20A except for that the
substrate  upward/downward moving device 40 is not
provided. In the  second substrate supporting portion
208, each of second supporting belts 23b is
respectively supported by the guide st Ys 22 November
2006  37 rollers 21d in all the second substrate
supporting units  21B which are lined along the main
frames 11. Each of the second supporting belts 23b has
an and  5 portion located in the end portion on the
substrate carry-out  side fixed in place on the
mounting structure 10. The second  supporting belts
23b loop around the guide rollers 21d  provided in the
second substrate supporting unit 21B which  is closest
to the scribing device guide body 30, pass below 10
the guide rollers 21d of all the second substrate
supporting  



units 215 linedalong the main frames 11 in the second
substrate  supporting portion 208, and wound to the
carry-out side  winding drum 17b provided between the
first carry-out pulley  15a and the second carry-out
pulley 15b on the substrate  15 carry-out side. In the
second substrate supporting portion 20B,  movers (not
shown) which form linear motors with the stators  12
provided on the main frames 11 are respectively
provided 20 in end portions in the longitudinal
direction of the second  substrate supporting unit 21B
located closest to the scribing  device guide body 30.
The movers are respectively inserted  into the stators
12. The movers slide Inside the stators  12 to cause
the second substrate supporting unit 21B close 25 to
the scribing device guide body 30 independently slides
along the main frames 11 separately from the scribing
device  guide body 30. Further, the second substrate
supporting unit 21B  30 close to the scribing device
guide body 30 is coupled to  the second transmission
belt 16b. Thus, when the second  substrate supporting
unit 21B slides along the main frames  11, the second
transmission belt 16b is moved. 22 November 2006  38
As described above, the second carry-out pulley 15b
around which the second transmission belt 16b loops is
coupled  to the carry-out side winding drum 17b. Thus,
when the second 5 substrate supporting units 21B
attached to the second  transmission belt 16b is slid
toward the substrate carry-out  side, the second
transmission belt 16b moves in the same  direction and
the second carry-out pulley 15b rotates, the
carry-out side winding drum 17b rotates and the all
the second 10 supporting belts 23b attached to the
carry-out side winding  drum 17b are wound to the
carry-out side winding drum 17b.  



In the second substrate supporting portion 20B, second
substrate supporting units 21B adjacent to each other
15 are coupled to each other by connection arms 28a
respectively  attached to the end portions of the
second substrata  supporting units 210. Center
portions of the connection arms  28a are rotatably
attached to the second substrate supporting  units
210. The and portions of the connection arms 28a 20
attached tothesecond substrate supportingunits 21B
adjacent to each other are rotatably attached to each
other. The connection arm28aattachedtothesecond
substrate supporting  unit 210 provided to be closest
to the substrate carry-out  side has its end portion
opposite to the end portion attached 25 to the
adjacent second substrate supporting unit 218 rotat
ably  attached to the main frames 11. Further, the
connection arm  28a attached to the second substrate
supporting unit 21B  close to the scribing device
guide body 30 has one and portion  rotatably attached
to the second substrate supporting unit 30 21B and the
other end portion attached to an end portion  of a
connection arm 28a attached to the adjacent second
substrate supporting unit 210. of 22 November 2006  39
In the second substrate supporting portion 20B having
such a structure, when the second substrate supporting
unit  21B close to the scribing device guide body 30
slides toward  the substrate carry-in side, each of
the second substrate 5 supporting units 218 slide
toward the and portion on the  substrate carry-in side
while being separated from the  adjacent second
substrate supporting unit 218 in the sliding
direction; Thus, all the second substrate supporting
units  218 are arranged across the approximately
entire region in 10 the longitudinal direction of the
mounting structure 10 with  predetermined spaces
therebetween. 



In this case, the second substrata supporting unit
213 close to the scribing device guide body 30 slides
toward  15 the substrate carry-in side, andthus, the
second transmission belt 16b moves, the second
carry-out pulley 15b rotates and  the carry- out side
winding druml7b rotates, Thus, the second  substrate
supporting units 218 around which the second
supporting belts 23b loop move and the all the second
20 supporting belts 23b wound to the carry-out side
winding  drum 17b are drawn out. As described above,
when all the first substrate  supporting unit s21Aof
the first substrate supporting portion  25 20A are
located across approximately entire region of the
longitudinal direction of the mounting structure 10
with  predetermined spaces therebetween, the bonded
mother  substrate 90 is placed on the abut members 48
(see Figure  9) of the substrate upward/ downward
moving device 40 provided  30 on the first substrate
supporting units 21A. Thereafter, when the bonded
mother substrate 90 is  positioned, the positioned
bonded mother substrate 90 is 22 November 2006  40
held by the clamp device 50 and also supported by
first  supporting belts 23aof the f irst subs trat e
supporting portion  20A. 5 In this state, cutting of
the bonded mother substrate  90 is started by the
upper portion substrate cutting device  60 and the
lower portion substrate cutting device 70 provided  on
the scribing device guide body 30. As the scribing
device  guide body 30 moves toward the substrate
carry-in side, each 10 of the first substrate
supporting units 21A of the first  substrate
supporting portion 20A slides to the and portion  on
the substrate carry-in side while becoming closer to
the  adjacent first substrate supporting unit 21A in
the sliding  



direction. Further, each of the second substrate
supporting 15 unit 21B of the second substrate
supporting portion 20H slides  toward the end portion
on the substrate carry-in side while  being separated
f rom the adjacent second substrate supporting  unit
21B in the sliding direction. Thus, the bonded mother
substrate 90 while being cut is also supported by the
second 20 supporting belts 23b of the second substrate
supporting  portion 205. When cutting of the bonded
mother substrate 90 is  finished, all the second
substrate supporting units 21H of  25 the second
substrate supporting portion 20B are arranged across
approximately entire region of the longitudinal
direction of the mounting structure 10 with
predetermined  spaces therebetween, and the bonded
mother substrate 90 is  supported by the second
supporting belts 23b. 30 Thus, when all the second
substrate supporting units  21B of the second
substrate supporting portion 20B are  arranged across
approximately entire region of the lon x'' 22 November
2006  41  gitudinal direction of the mounting
structure 10 with  predetermined spaces therebetween,
cut bonded mother  substrate 90' (mill end) is
supported on the second supporting  belts 23b
supported by the guide rollers 21d provided on 5 the
second substrate supporting units 218 after all the
panel  substrates are carried out by the substrate
carry-out device  80. Thereafter, the out bonded
mother substrate 90' is  10 released from being held
by the clamp device 50 and the second  substrate
supporting unit 21B close to the scribing device
guide body 30 slides toward the end portion on the
substrate  



carry-out side. Thus, each of the second substrate
sup- porting units 21B slides toward the end portion
on the 15 substrate carry-out side while becoming
closer to the adjacent  second substrate
supportingunit 21B in the sliding direction,  and all
the second substrate supporting units 21B become
close to each other in the end portion on the
substrate  carry-out side. 20 In this case, as
describedabove, the second substrate  supporting unit
21B close to the scribing device guide body  30 slides
toward the substrate carry-out side and the second
transmission belt 16b moves. Then; the second
carry-out 25 pulley 1Sb rotates and the carry-out side
winding drum 17b  rotates integrally with the second
carry-out pulley 15b.  Thus, the second supporting
belts 23b supported by the guide  rollers 21d of the
second substrate supporting units 218  are wound to
the carry-out side winding drum 17b. The means 30 for
winding the first supporting belts 23a and the second
supporting belts 23b is not limited to those rotating
the  carry-in side winding drum 17a and the carry-out
side winding  drum 17b by moving the scribing device
guide body 30 and 22 November 2006  42  the second
substrate supporting units 219 as described above.
For example, a turning force may be applied in a
direction to wind supporting belts to the winding drum
all 5 the time, and the scribing device guide body 30
and the second  substrate support ing unit s 219 may
be moved by a force stronger  than the turning force.
Further, amechanism mechanism for winding the first
supporting 10 belts 23a of the first substrate
supporting portion 20A and  the second supporting
baits 23b of the second substrate  supporting portion
209 described above may include a device  



for applying tension to the first supporting belts 23a
and  the second supporting belts 23b appropriately in
accordance  i5 with the size of the device. The
carry-In pulleys 14a and 14b and the carry-out
pulleys 15a and 15b may include a clutch for coupling
and  decoupling the winding drums 17a and 17b as
necessary.  20 As described above, since the second
substrate  supporting units 219 slide toward the end
portion on the  substrate carry-out side, and thus,
the guide rollers 21d  provided on the second
substrate supporting units 219 slid 25 in the same
direction, the second supporting belts 23b are
sequentially brought into a non-contact state without
being  in sliding contact with the bottom surface of
the cut bonded  mother substrate 90'. The supports of
the cut bonded mother  substrate 90' by the second
supporting belts 23b are 30 sequentially released.
When all the second substrate  supporting units 219
become close to each other in the end  portion on the
substrate carry-out side, the cut bonded mother
substrate 90' (mill and) is not supported by the first
22 November 2006  43  supporting belts 23a any more
and drops downward. In this  case, the cut bonded
mother substrate 90' dropped downward  (mill end and
cutlet) is guided by a guiding plate arranged  in a
slanted state and is accommodated within a cutlet  5
accommodation box. Figure 11 is a front view of the
substrate up- ward/downwardmovingdevice 40 provided in
the first substrate  supporting units 21Aof the first
substrate supporting portion 10 20A with a part of the
substrate upward/downward moving device  40 being
broken. Figure 12 is a perspective view thereof.  On
each of the first substrate supporting units 21A
provided  



in the first substrate supporting portion 20A, the
substrate  upward/downward moving device 40 to
provided between a pair 15 of guide rollers 214. The
substrate upward/downward moving  device 40 includes
amoving cylinder 41 attached to the support  main body
21a of the first substrate supporting units 21A  in a
vertical fashion and positioning cylinders 42 located
on both sides of the moving cylinder 41 in a vertical
fashion. 20 The second substrate supporting units 21B
provided in the  second substrate supporting portion
208 do not include such  a substrate upward/downward
moving device. A piston rod 41a of the moving cylinder
41 is made  25 to move upward, and a sliding member 43
is attached to a  tip portion of the piston rod 41a.
The sliding member 43  includes sliding portions 43a
having a pipe shape which are  provided on side so as
to locate on both sides of the moving  cylinder 41,
and a connection portion 43b having a plate 30 shape
which couples the sliding portions 43a. The center
portions of the sliding portions 43a are attached to
the  tip portion of the piston rod 41a of the moving
cylinder  41. 22 November 2006  44 a The positioning
cylinders 42 provided on both sides  of the moving
cylinder 41 have similar structures. Re- spective
piston rods 42a are made to move upward. To the 5 tip
portions of the piston rods 42a, guide rods 44 are
coupled  co-axially. The guide rods 44 are inserted
through the  slidingportions 43aof theslidingmember 43
with appropriate  spaces therebetween. In lower parts
of the sliding portions  43a, slide bushings 47 which
are in smooth sliding contact 10 with the guide rods
44 inserted through the sliding portions  43a are
provided. To the lower end portions of the guide rods
44, set  



collars 45 having a disc shape are attached in a
fitted state.  15 On the set collars 45, buffer
members 46 having a disc shape which are formed of
polyurethane rubber are attached in a  fitted state.
The set collars 45 are at predetermined  positions
respectively close to the positioning cylinders  42
when the piston rods 42a of the positioning cylinders
20 42 are retracted into the positioning cylinders 42
to the  innermost position. On the connection portion
43b of the sliding member  43, a fixing table 43c is
provided. On the fixing table 430,  25 the abut member
48 which abuts the bottom surface of the bonded mother
substrate when the bonded mother substrate  90 is
carried to the substrate cutting system by carrying
means such as a carrying robot, carrying belt, or the
like.  The abut member 48 includes an abut main body
48a having 30 a disc shape, and an axis portion 48b
vertically extended  from the center portion of the
abut main body 48a. A lower  end portion of the axis
portion 48b is inserted through an  upper surface
portion of the fixing table 43o. To the axis 22
November 2006  - 45  portion 48b of the abut member
48, a coil spring 48c is fitted  so as to position
between the abut main body 48a of the abut  member 48
and an upper surface of the fixing table 43c.
Furthermore, a plurality of coil springs 48c are
provided 5 around the axis portion 48b between the
abut main body 48a  of the abut member 48 and the
upper surface of the fixing  table 43c. The coil
springs 48a apply forces to the abut  main body 48a in
upward direction. The abut main body 48a  is supported
in a horizontal fashion by the coil springs  10 48a.
In the substrate upward/downward moving device 40
having such a structure, all the moving cylinders 41
provided  



in the first substrate supporting portion 20A are
driven 15 integrally and all the positioning cylinders
42 are driven  integrally. When the piston rods 41a of
the moving cylinders  41 are retracted to the
innermost position, the abut main  bodies 48a of the
abut members 48 are at retraction positions  which are
below the upper and portion of the guide rollers 20
21d. Thus, at such retraction positions, the
abutmainbodies  48a of the abut members 48 are
positioned below the bonded  mother substrate 90
supported by the first supporting belts  23a in the
first substrate supporting portion 20A. 25 When the
piston rods 41a of the moving cylinders 41  moves out
to the uppermost position, the abut main bodies  48a
of the abut members 48 are at support positions above
the upper and portions of the guide rollers 21d,
protruded  upward by a predetermined height from the
first supporting 30 belts 23a. In such a case, the
positioning cylinders 42 are  not driven. Therefore,
when the piston rods 41a of the moving  cylinders 41
move out, the sliding members 43 attached to  the
piston rods 41a slide along the guide rods 44. When
the 22 November 2006  46  piston rods 41a of the
moving cylinders 41 moves out to the  uppermost
position, the abut main bodies 48a of the abut
members 48 are at positions above the first supporting
belts  23a. The bondedmother substrate 90 is placed on
and supported  5 by the abut main bodies 48a of the
abut members 48. The moving cylinder 41 is formed to
have the piston  rod 41amoved out by a predetermined
amount such that the  abut main body 48a of the abut
member 48 is at a predetermined 10 intermediate
position protruded upward by a predetermined  height
from the first supporting belts 23a with the bonded
mother substrate 90 being held. In this case, the
moving  cylinder 41 is driven such that the piston rod
41a of the  



moving cylinder 41 which has been moved out to the
uppermost 15 position is retracted after the piston
rods 42a of the  positioning cylinders 42 are made to
move out by predetermined  amounts. In this way, the
set collars 45 attached to the  guide rods 44 coupled
to the piston rods 42a are at the  predetermined
positions and the sliding portions 43a of the 20
sliding member 43 abut the set collars 45 via the
buffer  members 46 by the moving cylinder 41 so that
the sliding  member 43 is at a predetermined height
position. This causes  the abut main body 48a of the
abut member 48 to be at a  predetermined height
position andthebondedmother substrate 25 90 supported
by the abut main body 48a is placed at that  position.
In the axis portion 48b of the abut member 48, a
through  hole 48d is formed. Through the through hole
via a joint  30 48e, gas, for example, compressed air,
nitrogen, He or the  like is to be blown out. The
second substrate supporting units 21B provided 22
November 2006  47 r In the second substrate supporting
portion 208 does not have  a substrate upward/downward
moving device 40 having such  a structure. 5 The
structure of the substrate upward/downward  moving
device 40 as described above is merely an example
used in the substrate cutting system of the present
invention,  and the structureIs not limited to such a
structure. As  long as the substrate upward/downward
moving device 40 can 10 receive and support the bonded
mother substrate 90 carried  to the substrate cutting
system of the present invention  by a carrying robot,
carrying belt or the like inside the  substrate
cutting system, it may have any structure. 15 The
mounting structure 10 includes a positioning  



device (not shown)
forpositioningthebondedmothersubstrate 90 supported at
a intermediate portion by all the substrate
upward/downward moving devices 40 provided in the
first  substrate supporting portion 20A. 20 The
positioning device includes, for example, a  plurality
of positioning pins (not shown) along one of the  main
frames 11 and along a direction orthogonal to the main
frame 11 with predetermined spaces therebetwean. For
the 25 positioning pins arranged along the one of the
main frames  11, pushers (not shown) for pushing a
side edge of the bonded  mother substrate 90 which
opposes the positioning pins  supported at the
intermediate position. For the positioning  pins
arranged in a direction orthogonal to the main frame
30 11, pushers (not shown) for pushing an opposing
side edge  of the bonded mother substrate 90 are
provided. Further, for example, when the positioning
device 22 November 2006  48 - f or performing
positioning of the bonded mother substrate  90
immediately before transportation to the substrate
cutting  system of the present invention is provided
separately from  the substrate cutting system, a
positioning device within 5 the substrate cutting
system may be omitted. Further, the positioning device
within the substrate  cutting system is not limited to
the positioning_pins and  pushers as described above.
It may be any kind of devices 10 as long as it can
provide a constant position of the bonded  mother
substrate 90 in the substrate cutting system. `J
Furthermore, the mounting structure 10 includes the
clamp device 50 for clamping the bonded mother
substrate  15 90 which is supported at the
intermediate position by all the substrate
upward/downward moving devices 40 provided  



in the first substrate supporting portion 20A and
pushed  against the positioning pins so as to be
positioned. For  example, as shown in Figure 5, the
clamp device 50 includes 20 a plurality of clamp
members 51 attached to one of the main  frames 11 with
predetermined spaces therebetween in a  longitudinal
direction so as to clamp a side edge of the
positioned bonded mother substrate 90 along the main
frame  11, and a plurality of clamp members 51
arranged along the 25 direction orthogonal to the main
frames 11 with a pre- determined spaces therebetween
for clamping a side edge of  the positioned bonded
mother substrate 90 on the substrate  carry-in side.
30 Figure 13 is a perspective view for showing a
plurality of clamp members 51 provided on one of the
main  frames 11. Figure 14 is a perspective view for
showing an  operation thereof. The clamp members 51
have similar 22 November 2006  49  structures to each
other. Each of the clamp members 51  includes a casing
5ia attached to the main frame 11 and a  pair of upper
and lower rotation arms 51b attached to the  casing
51a so as to be rotatable from a vertical position 5
to a horizontal position. Each of the rotation arms
51b can  rotate having one end portion as a center.
The end portions  to be the center of rotation are
located close to each other.  A tip portion of the
upper rotation arm Sib locates above  the rotation
center in the vertical position. A tip portion 10 of
the lower rotation arm 51b locates below the rotation
center in the vertical position. The rotation arms 51b
respectively rotate by 90 degrees toward the bonded
mother  xs q .;, substrate 90, and thus, the
rotationarros5lbareinhorizontal  positions opposing
each other. 



15 To the tip portions of the rotation arms 51b, clamp
portions Sic which respectively abut the upper surface
or  the lower surface of the bonded mother substrate
90 are  attached. The clamp portions51a are formed of
elastic body. 20 The rotation arms 51b are integrally
rotated from the vertical  position to the horizontal
position and from the horizontal  position to the
vertical position. When the rotation arms  51b are
rotated to the horizontal position, the clamp portions
51c attached to the tip portions of the rotation arms
51b  25 clamp the bonded mother substrate 90. The
clamp members 51 arranged along a direction
orthogonal to the main frames 11 have similar
structures.  These clamp members 51 are also driven
integrally. After 30 the side edges orthogonal to each
other of the bonded mother  substrate 90 are clamped
by the plurality of clamp members.  51, all the clamp
members 51 sink below, and the bonded mother
substrate 90 is supported by the first supporting
belts 23a 22 November 2006  - 50  of the first
substrate supporting portion 20A. The structures of
the clamp device 50 and the clamp  members 51 as
described above are merely examples used in  5 the
substrate cutting system of the present invention, and
the structures are not limited to Such structures. The
clamp  device 50 and the clamp members 51 may have any
kind of  structures as long as they can grip or hold
the side edges  of the bonded mother substrate 90.
When the substrate size 10 is small, the substrate can
be held by clamping one position  of the aide edge of
the substrate, and the substrate can  be cut without
causing a defect in the substrate. r.. ~ $ As shown in
Figure 6, the upper portion substrate  



15 cutting device 60 is attached to the upper guide
rail 31  in the scribing device guide body 30. As
shown in Figure  7, the lower portion substrate
cutting device 70 having the  similar structure as the
upper portion substrate cutting  device 60 but
inverted upside down is attached to the lower 20 guide
rail 32. As described above, the upper portion
substrate cutting device 60 and the lower portion
substrate  cutting device 70 respectively slide along
the upper guide  rail 31 and the lower guide rail 32
by the linear motors. 25. For example, in the upper
portion substrate cutting  device 60 and the lower
portion substrate cutting device  70, a cutter wheel
62a for scribing the upper glass substrate  of the
bonded mother substrate 90 is rotatably attached to  a
tip holder 62b, and the tip holder 62b is rotatably
attached 30 to a cutter head 62a having an axis in a
direction vertical  to the surface of the bonded
mother substrate 90 held by  the clamp device 50. The
cutter head 62c is movable along  a direction vertical
to the surface of the bonded mother 22 November 2006
- 51  substrate by driving means which is not shown.
The cutter  wheel 62a is appropriately loaded by
energizing means which  is not shown. 5 The cutter
wheel 62a held by the tip holder 62b may  have a blade
edge protruded so as to have a center portion  in a
width direction of a shape of letter V with an obtuse
angle and may have protrusions of a predetermined
height  formed on the blade edge with predetermined
pitches in a 10 circumferential direction as disclosed
in Japanese Laid-Open  Publication No. 9-188534. The
lower portion substrate cutting device 70  provided on
the lower guide rail 32 has a structure similar  15 to
the upper portion substrate cutting device 60 but
inverted 



upsidedown. Acutterwheel62aof the lower portion
substrate  cutting device 70 (see Figure 7) is
arranged so as to oppose  the cutter wheel 62a of the
upper portion substrate cutting  device 60. 20 The
cutter wheel 62a of the upper portion substrate
cutting device 60 are pressed onto a surface of the
bonded  mother substrate 90 and rotated by the
above-described  energizing means and moving means of
the cutter head 62a. 25 The cutter wheel 62a of the
lower portion substrate cutting  device 70 is pressed
onto a back surface of the bonded mother  substrate 90
and rotated by the above-described energizing  means
and moving means of the cutter head 62c. By moving
the upper portion substrate cutting device 60 and the
lower 30 portion substrate cutting device 70 in the
same direction  at the same time, the bonded mother
substrate 90 is cut.  It is preferable that the cutter
wheel 62a is 22 November 2006  ,. 52 _ rotatably
supported by a cutter head 65 using a servo motor
disclosed in WO 03/011777. Figure 15 shows a side view
of an exemplary cutter  5 head 65 using a servo motor.
Figure 16 is a front view of  the main part of the
cutter head 65. A servo motor 65b is  held between a
pair of side walls 65a in an inverted state.  In the
lower part of the side walls 65a, a holder maintaining
assembly 65c having a shape of letter L when viewed
from 10 side is rotatably provided via a spindle 65d.
On the front  portion of the holder maintaining
assembly 65o (the right  hand part in Figure 16), the
tip holder 62b for rotatably  supporting the cutter
wheel 62a via an axis 65e. Flat bevel  gears 65f are
respectively attached to the rotation axis 15 of the
servo motor 65b and the spindle 65d so as to engage  



each other. With such a structure, by rotating the
servo  motor 65b in normal or inverted direction, the
holder  maintaining assembly 650 performs an elevating
operation  having the spindle 65d as a fulcrum and the
cutter wheel 20 62& moves up and down. The cutter head
65 itself is included  in the upper portion substrate
cutting device 60 and/or lower  portion substrate
cutting device 70. Figure 17 is a front view showing
another example  25 of a cutter head using a servo
motor. In this example, the  rotation axis of the
servo motor 65b is directly connected  to the holder
maintaining assembly 650. The cutter heads of Figures
15 and 17 moves the cutter  30 wheel 62a for
positioning by rotating the servo motor by  position
control. Such a cutter head controls a rotation
torque which acts to bring back the position of the
cutter  wheel 62a to the position which has been
previously set to 22 November 2006  53  the servo
motor 65b when the position is moved from the set
position, and transmits a scribing pressure to a
brittle  material substrate during scribing operation
in which the  cutter head is moved in the horizontal
direction toform 5 scribe lines on the banded mother
substrate 90. In other  words, the servo motor 65b
controls the position of the cutter  wheel 62a in a
vertical direction and also serves as energizing
means for the cutter wheel 62a.. 10 By using the
cutter head including the servo motor  as described
above, the rotation torque of the servo motor  can be
corrected while the bonded mother substrate 90 is
being scribed instantly in accordance with the change
in  a scribing pressure due to a variance in
resistance applied 25 to the cutter wheel 62a. Thus,
stable scribing is performed  and scribe lines with
high quality can be formed. 



A cutter head including a mechanism to periodically
change the pressure to the bonded mother substrate 90
by  20 a scribing cutter by vibrating the scribing
cutter such as a diamond point cutter and/or cutter
wheel for scribing the  bonded mother substrate 90 may
also effectively applied to  the cutting of the mother
substrate by the substrate cutting  system of the
present invention. 25 The structures of the upper
portion substrate cutting  device 60 and the lower
portion substrate cutting device  70 are not limited
to the above-described structures. The  devices may
have any kind of structures as long as they process 30
the front and back surfaces of the substrate to cut
the  substrate. For example, the upper portion
substrate cutting 22 November 2006  54  device 60 and
the lower portion substrate cutting device  70 may be
a device for cutting the mother substrate by using
laser light, a dicing saw, a cutting blade, a diamond
cutter,  or the like. 5 When the mother substrate is a
metal substrate such  as steel sheet, wood plate, a
plastic substrate, and a brittle  material substrate
such as ceramics substrate, glass  substrate,
semiconductor substrate or the like, a scribing 10
device for cutting the mother substrate by using, for
example,  laser light, a dicing saw, a cutting blade,
a diamond cutter,  or the like may be used.
Furthermore, the upper portion substrate cutting  15
device 60 and the lower portion substrate cutting
device  70 may further include cutting assistance
means for assisting  in the cutting of the substrate.
The cutting assistance means  



may be, for example, means for pressing a roller or
the like  to the substrate, ormeans for warming
(heating) the substrate 20 by spraying compressed air
to the substrate or blowing hot  air to the substrate.
In the above example, the upper portion substrate
cutting device 60 and the lower portion substrate
cutting  25 device 70 have the same structure.
However, they may have  L- f different structures
depending upon the cutting pattern of  the substrate
and cutting conditions for the substrate.  The
operation of the substrate cutting system having 30
such a structure will be explained with reference
mainly  to an example in which a bonded substrate
formed by bonding  large-scale glass plates is out. rr
is  iJ 22 November 2006  - 55  For cutting the bonded
mother substrate 90 formed  by bonding large-scale
glass substrates to each other into  a plurality of
panel substrates 90a (see Figure 19) , first,  as
shown in Figure 18, all the second substrate
supporting 5 units 218 of the second substrate
supporting portion 208  in the substrate supporting
device 20 are moved toward the  and portion on the
substrate carry-out side, and the scribing  device
guide.body..30 is also moved toward the and portion
on the substrate carry-out side. When the scribing
device 10 guide body 30 is moved to the and portion on
the substrate  carry-out side, all the first substrate
supporting units  21A on the carry-in side of the
first substrate supporting 0 portion Min the substrate
supporting device 20 are arranged  across
approximately entire region of the mounting structure



15 10 with predetermined spaces therebetween. Then,
moving cylinders 41 of all the substrate
upward/downward moving devices 40 provided in the
first  substrate supporting units21k are driven in
synchronization, 20 and the respective piston rods 41a
move upward. Thus, the  abut main bodies 48a of the
abut members 48 are at the positions  for receiving
the bonded mother substrate which is protruded  above
relative to the first supporting belts 23a. 25 In such
a state, the bonded mother substrate 90 is  carried to
the substrate cutting system from the and portion  on
the substrate carry-in side by a carrying conveyer, a
carrying robot or the like. The bonded mother
substrate 90  is supported by the abut main bodies 48a
of the abut members 30 48 in all of the substrate
upward/downward moving devices  40 in the first
substrate supporting device 2011. When the bonded
mother substrate 90 is supported by 22 November 2006
- 56  the abut main bodies 48a of the abut members 48,
a pair of  positioning cylinders 42 In each of the
substrate up- ward/downward moving devices 40 are
driven and the piston  rod 42a moves out by a
predetermined amount. Then, the moving 5 cylinders 41
of all the substrate upward/downward moving  devices
40 are driven in synchronization and the respective
piston rods 41a retract downward. Thus, the set
collars 45  __attached.to guide rods 44 coupled to the
piston rods 42a  are at the. predetermined position,
and the sliding portions 10 43a of the sliding member
43 abut the set collars 45 via  the buffer members 46.
Accordingly, the abut main bodies  48a of the abut
members 48 provided in the substrate  upward/downward
moving devices 40 are at the intermediate  positions
above the first supporting belts 23a by a 15
predetermined height, and the bonded mother substrate
90  



supported by the abut main bodies 48a in a horizontal
fashion  is positioned at the intermediate position
above the first  supporting belts 23a. 20 In such a
state, compressed air is blown out from  the through
holes 48d of the abut members 48 to slightly  lift the
bonded mother substrate 90 from the abut main bodies
48a. The bonded mother substrate 90 supported by the
abut  mainbodies48ain
ahorizontalfashionispressedbyapressure 25 which is not
shown so that it abut the positioning pins (not
shown) arranged along one of the main frames 11 and
also  pressed by a pressure which is not shown so that
it abut  the positioning pins (not shown) arranged
along the direction  orthogonal to the main frame 11.
In this way, the bonded 30 mother substrate 90
slightly lifted from the abut main bodies  48a in a
horizontal fashion is positioned to a predetermined
position within the mounting structure 10 in the
substrate  cutting system. fi 1 22 November 2006  57
Then, as shown in Figure 19, the bonded mother
substrate 90 supported by the abut main bodies 48a in
a  horizontal fashion has its side edge along the one
of the 5 main frames 11 clamped by the clamp members
51 of the clamp  device 50. The side edge of the
bonded mother substrate 90  on the substrate carry-in
side edge is clamped by the clamp  members 51 arranged
on the-substrate carry-in side so as  to be orthogonal
to the main frames 11. 10 When the side edges of the
bonded mother substrata  90 which are orthogonal to
each other are respectively clamped  by the clamp
device 50, the moving cylinder 41 and a pair  



of the positioning cylinders 42 of each of the
substrate 15 upward/downward moving devices 40
provided in the first  substrate supporting units 21A
are driven to retract the  piston rods 41a and 42a.
The abut main bodies 488 of the  abut members 48 are
at retracted position below the first  supporting
belts 23a. Accordingly, the clamp members 20 clamping
the side edges of the bonded mother substrate 90  sink
approximately at the same time due to the weight of
the bonded mother substrate itself. Thus, the bonded
mother  substrate 9o is supported supplementarily by
the first  supporting belts 23a. 25 In such a state,
the scribing device guide body 30  slide toward the
substrate carry-in side so as to be a  predetermined
position on a side edge near the bonded mother
substrate 90 clamped by the clamp device 50 in a
horizontal 30 fashion. The first optical device 38 and
the second optical  device 39 provided on the scribing
device guide body 30 move  along the guide body 30
from waiting positions. Thus, the  images of the first
alignment mark and the second alignment 22 November
2006  F - 5B  marls provided on the bonded mother
substrate 90 are taken.  in this example, since the
scribing device guide body  30 slides, the first
substrate supporting unit 21A in the 5 substrate
supporting device.20 which is close to the scribing
device guide body 30 slides toward the end portion on
the  substrate carry-in side, and the second substrate
supporting  Units 21B in the secondsubstrate
supporting portion 20B  which is close to the scribing
device guide body 30 slides 10 toward the and portion
on the substrate carry-in side.  Next, based on the
results of taking the images of  x the first alignment
mark and the second alignment mark, angle 



of the bonded mother substrate 90 supported by the
clamp  15 device 50 in a horizontal fashion in a
direction along the  scribing device guide body 30,
cutting start position and  cutting end position by a
calculation using an operation  process device which
is not shown. Based on the calculated  results, the
scribing device guide body 30 is moved with 20 the
upper portion substrate cutting device 60 and the
lower  portion substrate cutting device 70 to out the
bonded mother  substrate 90. In this example, as shown
in Figure 20, the cutter  25 wheels 62a respectively
opposing the front surface and the  back surface of
the bonded mother substrate 90 are pressed  onto the
front back surfaces and rotated. Thus, scribe lines
are formed on the front surface and the back surface
of the  bonded mother substrate 90. 30 At this time,
as shown in Figure 21, the cutter wheals  62a are
pressed and rotated on an upper mother substrate  91
and a lower mother substrate 92 of the bonded mother 3
22 November 2006  59 substrate 90 along lines to be
cut on the mother substrates  91 and 92 for scribing
the mother substrates 91 and 92. Thus,  vertical
cracks Vm along thickness directions of the mother
substrates 91 and 92 are sequentially formed along the
lines 5 to be out, and main scribe lines MS are
formed. The vertical  cracks Vm are formed such that
they extend by 80% or more  of the thickness of the
mother substrates 91 and 92, and  more preferably, 90%
or more from surfaces of the mother  substrates 91 and
92. 10 Thereafter, in the area outside the panel
substrates  



obtained by cutting the mother substrates 91 and 92,
the  mother substrates 91 and 92 are scribed by
pressing and  rotating the cutter wheels 62a along the
main scribe lines 15 MS on the mother substrates 91
and 92 with spaces of about  0.5 to 1.0 mm apart from
the main scribe lines MS. In this  way, gertioal
cracks Vs along the thickness directions of  the
mother substrates 91 and 92 are sequentially formed
along  the main scribe lines MS to form supplementary
scribe lines  20 At this time, the cutter wheels 62a
presses and  rotates on the surfaces of the mother
substrates 91 and 92,  and the blades thereof cut into
the surfaces of the mother 25 substrates 91 and 92.
Thus, a compressed force is applied  to the surfaces
of the mother substrates 91 and 92 and the  compressed
force has influence on the surface portions of  the
vertical cracks Vm in the main scribe lines MS which
have been already formed. In this example, the
vertical 30 cracks Vm forming the main scribe lines MS
are formed to  extend by 80% or more of the thickness
of the mother substrates  91 and 92. Thus, when the
surface portion of the mother  substrates 91 and 92
are compressed, the vertical cracks ti 22 November
2006  - 60  Vm of the main scribe lines MS have gaps
on the surface portions  of the mother substrates 91
and 92 compressed and gaps on  bottom portions are
widened. Therefore, the vertical cracks  Vm are
elongated toward the bonded surface of the mother 5
substrates 91 and 92. When the vertical cracks Via
reach the  bonded surface of the mother substrates 91
and 92 and the  vertical cracks Vm reach the bonded
surface of the mother  substrates 91 and 92 across the
entirety of the main scribe  lines MS, the bonded
mother substrate 90 is out along the  



10 main scribe lines MS. It is preferable that the
supplementary scribe lines  SS are formed with spaces
of about 0.5 to 1. D mm apart from  the main scribe
lines MS. When the spaces between the 15 supplementary
scribe lines SS and the main scribe lines MS  are
smaller than 0.5 mm, a large compression force is
applied  to the surface portion of the vertical cracks
Vm forming  the main scribe lines MS, and damage such
as chip may occur  in the surface side end portions of
the vertical cracks Vm. 20 On the other hand, when the
space is larger than 1.0 mm,  the compression force
applied to the vertical cracks Vm on  the main scribe
lines MS is not enough, and the vertical  cracks Vm
may not reach the bonded surface of the mother
substrates 91 and 92. 25 As described above, by
forming double scribe lines  of the main scribe lines
MS and the supplementary scribe  lines SS with
predetermined spaces, a plurality of panel  substrates
90a are cut out of the bonded mother substrate  30 90.
Figure 22 is a diagram for illustrating a scribe
pattern for cutting panel substrates 90a out of the
bonded J'b 22 November 2006  61  mother substrate 90
by using such double scribe lines of  the main scribe
lines MS and the supplementary scribe lines  SS. The
cutter wheels 62a of the upper portion substrate
cutting device 60 and the lower portion substrate
cutting 5 device 70 run along side edges of the
substrate carry-out  side of two panel substrates 90a
on the substrate carry-out  side of the bonded mother
substrate 90, and a double scribe  line (main scribe
line MS1 and. supplementary scribe line  



SSl) is formed on the side edges of the substrate
carry-out  10 side of the two panel substrates 90a.
Then, main scribe line MS2 and supplementary scribe  (
line S52 are formed along the side edges of the
substrate  carry-in side of the two panel substrates
90a on the substrate 15 carry-out side of the bonded
mother substrate 90. When the  side edges of the
substrate carry-out side and the substrate  carry-in
side of the two panel substrates 90a on the substrate
carry-out side of the bonded mother substrate 90 are
out,  the scribing device guide body 30 slides toward
the substrate 20 carry-out side so that the cutter
wheels 62a locate on the  side edge portion located on
the substrate carry-out side  of the bonded mother
substrate 90. Then, the upper portion  substrate
cutting device 60 and the lower portion substrate
cutting device 70 slide along the upper guide rail 31
and 25 the lower guide rail 32 so that the cutter
wheels 62a of  the upper portion substrate cutting
device 60 and the lower  portion substrate cutting
device 70 are on an extension of  the side edge of the
panel substrate 90a on the substrate  carry-out side
and close to a frame 111 of the main frames 30 11,
which is close to the main frame 11. Along the
extension  of the side edge, a double scribe line
(main scribe line  MS3 and supplementary scribe line
SS3) is formed, and the  side edge close to the frame
11A of the panel substrate 90a 47  A== 22 November
2006  62  on the substrate carry-out side and close to
the frame 11A  of the main frames 11 Is out. Then,
double scribe lines (main scribe lines MS4 to  5 MS6
and supplementary scribe lines SS4 to SS6) are formed
in parallel with the frame 11A in a similar manner.
Thus,  



side edges of the panel substrates 90a located on the
substrate  carry-out -side in- .a direction along the
frame 11A are  respectively out. 10 Thereaf ter,
regarding two other panel substrates 90a  along the
upper guide rail 31 and the lower guide rail 32,  side
edges of the panel substrates 90a are out by forming
double scribe lines (main scribe lines MS7 to MS12 and
15 supplementary scribe lines SS7 to SS12) along side
edges  of the panel substrates 90a. In the above
description, an example where double  scribe lines are
individually formed has been explained.  20 However,
the present invention is not limited to such amethod.
As long as the double scribe lines are formed along
the side  edges of the panels 90a, any method maybe
used. For example,  double scribe lines may be formed
on the side edges of the  panel substrates 90a by
using one scribe line. 25 Figure 23 is a plan view for
illustrating a scribe  pattern for cutting panel
substrates 90a out of the bonded  mother substrate 90
by using double scribe lines of the main  scribe lines
MS and the supplementary scribe lines SS. In 30 this
example, the mother substrates 91 and 92 of the bonded
mother substrate 90 are cut along first to eighth
lines to  be cut D1 through D8 in this order to become
four panel  substrates 90a arranged in two rows and
two columns. t(, 22 November 2006  - 63  The first
line to be cut D1 corresponds to side edges  of two
panel substrates 90a Ina first row along a row
direction  (horizontal direction) , and is spaced
apart from a side edge 5 of the bonded mother
substrate 90 along the row direction  



by a predetermined space. The second line to be cut D2
corresponds to side edges of the two panel substrates
90a  in-the first low, which are close to the panel
substrate  90a in a second row. The third line to be
out D3 corresponds 10 to side edges of two panel
substrates 90a in the second row  which are close to
the panel substrates 90a in the first  row, and is
spaced apart from the second line to be cut D2 E by 2
to 4 mm. The fourth line to be cut D4 corresponds to
side edges of the two panel substrates 90a in the
second  15 row in a row direction (horizontal
direction), and is spaced apart from the other side
edges of the bondedmother substrate  90 along the row
direction by a predetermined space. The fifth line to
be cut D5 corresponds to side edges  20 of two panel
substrates 90a in a first column along the column
direction (vertical direction), and is spaced apart
from  one side edge of the bonded mother substrate 90
along the  column direction. The sixth line to be Cut
D6 corresponds  to the side edges of the two panel
substrates 90* in the 25 first column, which are close
to panel substrates 90a in  a second column. The line
to be out D7 corresponds to side  edges of the two
panel substrates 90a in the second column,  which are
close to the panel substrates 90a in the first
column, and is spaced apart from the sixth line to be
out 30 D6 by 2 to 4 mm. The line to be out D8
corresponds to the  side edges of the two panel
substrates 90a in the second  column along the column
direction (vertical direction), and  is spaced apart
from the other side edges of the bonded mother Si 22
November 2006  - 64  substrate 90 along the column
direction by a predetermined  space. For cutting such
a bonded mother substrate 90, first,  



5 the cutter wheels 62a are pressed and rotated along,
for  example, the first to fourth lines to be out Dl
to D4 in  this order. Thus, first to fourth main
scribe lines MS13  to MS16 are formed by vertical
cracks having depths of -0%  or more of the
thicknesses of the mother substrates 91and 10 92 from
the surface of the upper and lower mother substrates
91 and 92 of the bonded mother substrate 90. In this
state, the cutter wheels 62a are pressed and  rotated
along the fifth line to be out D5. Thus, fifth main
15 scribe line MS17 is formed along the fifth line to
be cut  DS. Thereafter, sixth to eighth main scribe
lines MS18  to MS20 are formed along the sixth through
eighth lines to  20 be cut D6 to D8 in this order by
pressing and rotating the cutter wheels 62a along the
sixth through eighth lines to  be out D6 to D8 in turn
in a similar manner. After the first through eighth
main scribe lines MS  25 13 to MS 20 are formed as
such, first supplementary scribe  line SS13 is formed
along the first main scribe line MS13  by pressing and
rotating the cutter wheels 62a in a side  edge portion
of the bonded mother substrate 90, which is  on
opposite side of the panel substrates 90a with respect
30 to the first main scribe line MS13, with a space of
about  0.5 to 1.0 mm from the first main scribe line
M513. Thus,  vertical cracks on the first main scribe
line MS13 extend  toward the bonded surface of the
mother substrates 91 and 4::. 22 November 2006  65  92
of the bonded mother substrate 90 and reach the bonded
surface of the mother substrates 91 and 92. Such a
phenomena  occurs across entirety of the first main
scribe line MS13,  and the bonded mother substrate 90
is out along the first  



5 main scribe line MS13. Next, a second supplementary
scribe line SS14 is  formed along the second main
scribe line MS14 by the cutter  wheels 62a in an area
opposite to the panel substrates 90a 10 with respect
to the second main scribe line MS14, with a  space of
about 0.5 to 1.0 mm from the second main scribe  line
MS14. Thus, vertical cracks on the second main scribe
D line MS14 extend toward the bonded surface of the
mother  substrates 91 and 92 of the bonded mother
substrate 90 from  15 the surfaces of the mother
substrates 91 and 92 of the bonded mother substrate
90, and the vertical cracks reach the bonded  surface
of the mother substrates 91 and 92 across the entirety
of the second main scribe line MS14. In this way, the
bonded  mother substrate 90 is out along the second
main scribe line  20 MS14. Along the third main scribe
line MS15 and the fourth  main scribe line MS16, third
supplementary scribe line SS15  and a fourth
supplementary scribe line SS16 are respectively 25
formed on the side opposite to the panel substrates
90a.  Thus, the bonded mother substrate 90 is
sequentially out  along the third main scribe line
MS15 and the fourth main  scribe line MS16. 30
Thereafter, along the fifth to eighth main scribe
lines MS17 to MS20, fifth to eighth supplementary
scribe  lines SS17 to SS20 are formed on the side
opposite to the  panel substrates 90a respectively
between the first main 22 November 2006  66  scribe
line 13 and the second main scribe line M614, and
between the third main scribe line MS15 and the fourth
main  scribe line MS16. Thus, the bonded mother
substrate 90 are  out along the fifth to eighth main
scribe lines M917 to MS20 5 and unneces eery portions
are removed. Asaresult, ourpanel  



displays 90a can be obtained. - In this example, the
first to eighth main scribe lines  MS13 to MS20 are
formed between and surfaces of the bonded  10 mother
substrata 90, more specifically, formed across the
entirety of the lines to be cut D1 to D8 formed across
one  end surface of the bonded mother substrate 90b to
the opposing  other and surface. Further, the first to
eighth sup- plementary scribe lines SS13 to SS20 are
respectively formed 15 across the end surface or one
out surface which has been  out to the opposing other
and surface or the other out surface.  The present
invention is not limited to the method in which the
first to eighth main scribe lines MS13 to MS20  20 are
formed across the entirety of the lines to be out D1
to D8 formed between the end surfaces of the banded
mother  substrate 90, the first to fourth
supplementary scribe lines  SS13 to SS16 across the
one end surface of the bonded mother  substrate 90 and
the opposing other and surface, and the 25 fifth to
the eighth supplementary scribe lines SS17 to the
6S20 are formed across one cut surface of the bonded
mother  substrate 90 to the opposing other out
surface. As shown  in Figure 24, positions spaced
apart from the one end surface  of the mother glass
substrata 10 by about 0.2 to 0.5 mm may 30 be the
start positions of the first to eighth main scribe
lines MS13 to MS 20, and similarly, positions in front
of  the other end surfaces by about 0.2 to 0.5 mm may
be end  portions of the first to eighth main scribe
lines MS13 to 22 November 2006  67  M520. In this
example, when the cutter wheals 62a are  pressed and
rotated on the mother substrates 91 and 92 of  5 the
bondedmother substrate 90 to perform scribing f or f
orming the first to eighth main scribe lines MS13 to
M820, vertical  



cracks extend in back and front directions of the
scribing  direction with respectto_the scribing start
positions. Thus,  the first to eighth main scribe
lines MS13 to M820 to be 10 formed reach one and
surface of the mother substrates 91  and 92 of the
bonded mother substrate 90. Similarly, even though the
scribing and positions  of the first to eighth main
scribe lines MS13 to MS20 are  15 in front of the
other end surface of the mother substrates 91 and 92
of the bonded mother substrate 90, since the vertical
cracks in the mother substrates 91 and 92 extend in
the scribing  direction, the first to eighth main
scribe lines MS13 to  MS20 to be formed reach the
other end surface of the mother  20 substrates 91 and
92. This shows that it is not necessary to form first
-`'  to eighth supplementary scribe lines SS13 to SS20
across one end surface or one out surface which has
been out of  25 the mother substrates 90 and 91 to the
opposing other end  surface or the opposing other cut
surface. As shown in Figure  24, positions
appropriately spaced apart from one and surface  or
the one out surface which has been out of the mother
substrates 91 and 92 of the bonded mother substrate 90
by 30 0.2 to 0.5 mm may be start positions of the
first to eighth  supplementary scribe lines SS13. to
5520. Similarly,  positions in front of the other end
surface or out surface  by about 0.2 to 0.5 mm may be
end positions of the first 22 November 2006  - 68  to
eighth supplementary scribe lines SS13 to SS20.
Furthermore, one of the first to eighth main scribe
lines MS13 to M$20 and the first to eighth
supplementary 5 scribe lines SS13 to SS20 may be
formed across the one end  surface or one out surface
which has been cut of the mother  substrates 91 and 92
of the bonded mother substrate to the  



other and surface or the other cut surface of the
mother  substrates 91 and 92, and the other of the
first to eighth 10 main scribe lines MS13 to MS20 and
the first to eighth  supplementary scribe lines SS13
to SS20 may be formed across  the position
appropriately space apart from the one and  ae surface
or one out surface which has been cut of the mother
.substrates 91 and 92 of the bonded mother substrate
90 to  15 positions in front of the other end surface
or the other  cut surface of the mother substrates 91
and 92. Figure 25 is a plan view for illustrating
another  scribe patter for cutting the panel
substrates 90a out of  20 the bonded mother. substrate
90. In this scribing method, first and second main
scribe lines MS13 and MS14 are formed  by the cutter
wheels 162a, along first and second lines to  be out
D1 and D2 on the bonded mother substrate 90 along  the
horizontal direction are respectively formed by
vertical 25 cracks which extend to 90% or more of the
thicknesses of  the mother substrates 91 and 92 from
the surfaces of the  mother substrates 91 and 92 of
the bonded mother substrate  90. Thereafter, in the
area between the first and second  main scribe lines
MS13 and MS14, fifth main scribe line MS17 30 along
the fifth line to be cut D5 along the vertical
direction  is formed by the cutter wheels 62a, and
fifth supplementary  scribe lines SS17 is formed on
the side opposite to the panel  substrates 90a being
spaced apart from the fifth main scribe 22 November
2006  - 69  I  line MS17 by about 0.5 to 1.O.mm. In
this example, the fifth main scribe line MS17 and  the
fifth supplementary scribe line SS117 respectively
cross  S the first and second main scribe lines MS13
and MS14. The 



fifth main scribe line MS17 runs over the second main
scribe  line MS14 and then is inverted by 180 degrees
to form the  fifth supplementary scribe line-SS17 so
that the fifth main  scribe line MS17 and the fifth
supplementary scribe line  10 SS17 are formed
continuously with one scribing. Thereafter, similarly,
in the area between the first  and second main scribe
lines MS13 and MS14, sixth scribe  line MS18 Is formed
by the cutter wheels 62a along sixth 15 line to be cut
D8, and then is inverted to form sixth  supplementary
scribe line SS1S on the side opposite to the  panel
substrates 90a. Further, seventh main scribe line M519
and seventh supplementary scribe lines SS19, and eight
main  scribe line M820 and eighth supplementary scribe
lines SS20 20 are formed similarly in turn. Since the
fifth to eighth main  scribe lines MS17 to MS20 and
the fifth to eighth supplementary  scribe lines SS17
to SS20 pass across the first and second  main scribe
lines NS13 and MS14, It is ensured that vertical
cracks forming the first and second main scribe lines
MS13 25 and MS14 reach the bonded surface of the
mother substrates  91 and 92 of the bonded mother
substrate 90 across the entirety  of the first and
second main scribe lines MS13 and MS14,  and a pair of
the panel substrates 90a are obtained. 30 Before the
substrate is cut into the pair of the panel
substrates 90a at this point, an area of the bonded
mother  substrate 90 which has not been out is
referred to a second  substrate portion 90o. ~u, 22
November 2006  70 Next, as shown in portion (b) of
Figure 2S, on the  second substrata portion 90c out by
the second main scribe  line MS14, the cutter wheels
62a are pressed and rotated 5 along the lines to be
cut D3 and D4 on the bonded mother  



substrate 90 along the vertical direction, and third
and  fourth main scribe lines M915 and MS16 are formed
by vertical  cracks- extended to 90% or more of the
thicknesses of the  mother substrates 91 and 92 from
the surfaces of the mother 10 substrates 91 and 92 of
the bonded mother substrate 90.  Thereafter, in the
area between the third and fourth main  scribe lines
MS15 and MS16, ninth main scribe line MS21 and  fifth
supplementary scribe line SS21 along ninth line to  be
cut 09 along the vertical direction, tenth main scribe
15 line MS22 and tenth supplementary scribe line 5522
along  the tenth line to be cut D10, eleventh main
scribe line MS23  andeleventh supplementary scribe
line SS23 along the eleventh  line to be cut D11, and
twelfth main scribe line MS24 and  twelfth
supplementary scribe line SS24 along the twelfth 20
line to be out D12 are sequentially formed outside the
panel  substrates 90a so as to cross the third and
fourth main scribe  lines MS15and MS16. Thus, the
second substrate portion 900  is out, and a pair of
panel substrates 90a are out. 25 It is not necessary
that the fifth to twelfth  supplementary scribe lines
SS21 to SS24 cross the first and  third main scribe
lines M513 and MS15. For example, as shown  in Figure
26, positions in front of the first and third main
scribe lines MS13 and MS15 by about 0.2 to 0.5 mm may
be 30 end portions of the fifth to twelfth
supplementary scribe  lines SS17 to SS24. In such a
case, vertical cracks forming  the fifth to twelfth
supplementary scribe lines SS17 to SS24  also extend
in the scribing direction. The fifth to twelfth 22
November 2006  71  main scribe lines MS17 to MS24 are
cut across the entirety  of the main scribe lines MS17
to MS24. In the case where the scribe lines are formed
to cross  S each other for cutting the substrate as
described above,  



as shown in Figure 27, first, the main scribe lines
MS13  to MS16 are formed along the first to fourth
lines to be  cut D1 to D4, and then, the fifth main
scribe line M617 and  the fifth supplementary scribe
line SS17, the sixth main 10 scribe line MS18 and the
sixth supplementary scribe line  SS18, the seventh
main scribe line MS19 and the seventh  supplementary
scribe line SS19, and the eighth main scribe  line
MS20 and the eighth supplementary scribe line 5520 are
formed to respectively cross the first main scribe
line MS13 15 and fourth main scribe line MS16 such
that the main scribe  lines and the supplementary
scribe lines are formed  continuously with one
scribing by inverting the line by 180  degrees after
they cross over the fourth main scribe line  MS16. 20
Figure 28 is a schematic plan view for illustrating  a
scribing pattern for cutting the panel substrates 90a
out  of the bonded mother substrate 90 by using double
scribe  lines of main scribe lines MS and
supplementary scribe lines 25 SS. First, four scribe
lines along lines to be scribed Sl  to S4 with respect
to the panel substrates 90a (hereinafter,  four linear
scribe lines across the entire circumferences  of the
panel substrates 90a will be referred to as main
scribe  line D51) are formed. Then, outside the panel
substrates 30 90a with respect to the main scribe line
DS1, four linear  sub-scribe line DS2 in parallel to
the main scribe line DS1  spaced apart from the main
scribe line DS1 by about 0.5 to  1 mm. 22 November
2006  - 72  As described above, when the sub-scribe
line DS2 is  formed with a space of about 0.5 to 1 mm
apart from the main  scribe line DS1, a stress is
applied to a horizontal direction 



5 which is orthogonal to the formation direction of
the scribe  lines on a surface of the bonded mother
substrate 90 when  the sub-scribe line 92 is formed.
Thus, a compression force  is applied to surface
portions of the vertical cracks which- form the main
scribe line DS1 which has been already formed. 10 When
the compression force is applied to the surface
portion  of the vertical cracks forming the main
scribe line DS1 as  such, a reaction force is applied
in a direction to widen  the width of the vertical
cracks forming the main scribe  line DS1. In this way,
the vertical cracks extend in the 15 thickness
direction of the bonded mother substrate 90 and  the
vertical cracks reach the bonded surface of the mother
substrates 91 and 92 of the bonded mother substrate.
In this example, as shown in Figure 29, sub-scribe  20
line DS2 may be formed continuously after the main
scribe  line DS1 without separating the cutter wheels
62a from the  front and back surfaces of the bonded
mother substrate 90  after the main scribe line DS1 is
formed. 25 Furthermore, when scribe lines are first
formed along  lines to.be scribed Si and S2, and then
scribe lines are  continuously formed along lines to
be scribed S4 and 52,  as shown in Figure 30, the
sub-scribe line DS2 may be formed  after the main
scribe line DS1 is formed. 30 As described above, by
forming the double scribe line  of the main scribe
line MS and supplementary scribe line  SS with a
predetermined space a plurality of panel substrates 22
November 2006  - 73  90a are out out of the bonded
mother substrate 90. Then, the scribing device guide
body 30 slides as  shown in Figure 31. Thus, each of
the first substrate  5 supporting units 21Aof the
first substrate supportingportion 



20A slides toward the substrate carry-in side such
that the  space with the adjacent first substrate
supporting unit 21A  becomes smaller. 10 In the above
description, an example in which double  scribe lines
are individually formed has been explained.  However,
the present invention is not limited to such an
example. As long as double scribe lines are formed
along  the side edges of the display bonded substrates
90a, any 15 method may be used. For example, double
scribe lines are  formed on one scribe line panel
substrates 90a. Further, as a method for cutting the
substrate, a  method in which double scribe lines are
formed on the bonded  20 mother substrates where the
glass substrates, which is a type of brittle material
substrate, are bonded as mother  substrates has been
described. However, the present  invention is not
limited to this. When the mother substrate  is ametal
substrate such as steel sheet, wood plate, a plastic
25 substrate, and a brittle material substrate such as
ceramics  substrate, glass substrate, semiconductor
substrate or the  like, a method for cutting the
mother substrate by using,  for example, laser light,
a dicing saw, a cutting blade,  a diamond cutter, or
the like may be used. 30 Furthermore, the substrates
include, besides mother  substrate, a bonded substrate
formed by bonding the same  type of mother substrates,
a bonded mother substrate formed I~' 22 November 2006
74  by bonding different types of mother Substrates,
and a  substrate formed by laminating mother
substrates. In this way, as the panel substrates 90a
from the  5 bonded mother substrate 90 are
sequentially cut and made  



to be removable from the bonded mother substrate 90,
substrate  carry-out device 80 slides and the panel
substrates 90a are  sequentially adsorbed by the
substrate carry-out device 80  and carried out of the
mounting structure 10. 10 When the cutting of the
panel substrates 90a is  finished and all the out
panel substrates 90a are carried  out of the mounting
structure 10, as shown in Figure 31,  the scribing
device guide body 30 slides to the position 15 closest
to the and portion on the substrate carry-in side.
Thus, all the first substrate supporting units 21A in
the M1  first substrate supporting portion 20A are
arranged to be z  close to each other in the end
portion on the substrate carry-in side of the mounting
structure 10. At this time, the second  20 substrate
supporting unit 21B located to be the closest to  the
scribing device guide body 30 in the second substrate
supporting portion 20B moves in accordance with
movement  of the scribing device guide body 30. Thus,
all the second  substrate supporting units 21B in the
second substrate 25 supporting portion 20B are
arranged to have a predetermined  space across the
entirety below the out bonded mother  substrata 90'.
Then, as shown in Figure 32, when all the panel  30
substrates 90a are carried out from the bonded mother
substrate 90, the out bonded mother substrate 90'
which has  become a frame since all the panel
substrates 90a are carried  out is released from
clamping by the clamp members 51. Then, 22 November
2006  75  the second substrate supporting unit 218
closest to the  scribing device guide body 30 slides
toward the and portion  on the substrate carry-out
side. Thus, the second supporting  belts 23b
supporting the cut bonded mother substrate 90' 



5 sequentially release the support of the cut bonded
mother  substrate 90'. Clamping by the clamp members
51 is released,  and the cut bonded mother substrate
90' drops downward, is  guided by the guide plate to
be-accommodated in the cutlet  accommodation box. 1o
Further, instead of the above-described scribing
methods for forming double scribe lines, a device for
warming  k= (heating) the bonded substrate 90 by
spraying compressed air to the front and back surfaces
of the bonded mother  15 substrate 90 or blowing hot
air to the front and back surfaces  of the bonded
mother substrate 90 may be provided on the  substrate
carry-out side of the scribing device guide body  30
as a device for cutting the bonded mother substrate 90
after the scribing process. 20 Figure 33 is a front
flew of important parts of a  steam unit portion 75 as
viewed from the substrate carry-in  side. Six steam
units 76 are attached to an upper steam unit
attachment bar 77 and six steam units 76 are attached
to 25 a lower steam unit attachment bar 78 with a gap
GA spaced  apart from the upper six steam units 76.
The gap GA Is adjusted  so as to allow the bonded
mother substrate 90 to pass through  the gap when the
steam units 76 move toward the substrate  carry-in
side. 30 After the steam unit portion 75 arranged on
the  substrate carry-out side of the scribing device
guide body  30 is scribed by the scribing device guide
body 30, the bonded 22 November 2006  76  mother
substrate 90 which has been already scribed and is
clamped (held) by the clamp device 50 and supported by
the  



second substrate supporting portion 208 slides (moves)
toward  the substrate carry-in side so as to pass
through the gap 5 between a plurality of upper and
lower steam units 76 of  the steam unit portion.
Figure. 34.im_a.partial. prove-sectional side view
showing the structures of the steam units 76. Each of
the  10 steam units 76 is mostly made of an aluminum
material, and a plurality of heaters 76a are embedded
in a vertical direction.  when an opening/closing
valve (not shown) which can be opened  or closed
automatically is opened, water flows into the steam
unit 76 from a water supply port 76b and heated by the
heaters 15 76a. The suppliedwater is vaporized and
becomes steam. The  steam is blown to the surface of
the mother substrate through  a conducting hole 76c
and from a spray nozzle 76d. Further, on the carry-out
side of the upper steam  20 unit attachment bar 77, an
air knife 71 for removing water  which remains on the
surface of the bonded mother substrate  90 after the
steam is blown to the upper surface of the bonded
mother substrate 90 is attached. 25 The lower steam
unit attachment bar 78 also includes  the steam units
76 and the air knife 71 similar to those  attached to
the upper steam unit attachment bar 77. The cutter
wheel 62a of the upper portion substrate  30 cutting
device 60 and the cutter wheals 62a of the lower
portion substrate cutting device 70 generate vertical
cracks  in the portions of the glass substrates where
the cutter  wheels 62a rotated, and a scribe line 95
is formed. Since 5 22 November 2006  77  protrusions
are formed in a predetermined pitch in peripheral
edges of the blade edges of the cutter wheels 62a,
vertical  cracks having the length of about 90% of the
thickness of  



the glass substrate in the thickness direction are
formed  5 in the glass substrates. Further, a scribing
method using a cutter head  including a mechanism for
periodically changing (vibrating)  a pressure to the
bonded mother substrate 90 by a scribe 10 cutter such
as a diamond point cutter, cutter wheel or the  like
for scribing the bonded mother substrate 90 may be
effectively applied to the cutting of the bonded
mother  substrate 90 by the substrate cutting system
of the present  invention. 15 As the method for
scribing the front and back surfaces  of the bonded
mother substrate 90, a conventional method  as shown
in Figure 35, in which scribe lines are formed in
turn along lines to be scribed Si to S4 along a
vertical 20 direction, which is a narrow side
direction of the bonded  mother substrate 90, and then
scribe lines are formed in  turn along lines to be
scribed 55 to SB along the horizontal  direction,
which is wide side direction, may be used in  general.
25 Beside the above-described scribing method, a
scribing method as shown in Figure 36 may be
preferably used  for the substrate cutting system of
the present invention.  In Figure 20, four panel
substrates 90a are formed from one  30 bonded mother
substrate 90. The bondedmother substrate 90 has a
rectangular shape.  Four panel substrates 90a are
obtained by forming two panel 22 November 2006  78 ..
substrates 90a along the longitudinal direction of the
bonded  mother substrate 90 and forming two panel
substrates 90a  along the width. direction which is
orthogonal to the  



longitudinal direction. Each of the panel substrates
90a 5 is formed with an appropriate space apart from
the adjacent  panel substrate 90a and from side edges
along the longitudinal  direction and side edges of
the width direction of the bonded  mother substrate
90. 10 By having the cutter wheel 62a of the upper
portion  substrate cutting device 60 and the cutter
wheel.62a of the  lower portion substrate cutting
device 70 oppose each other, ti and are pressed and
rotated at the same time, scribe lines  across the
entire circumference are formed on the front and  15
back surface of the bonded mother substrate 90 for
each of  the cut substrates 90a one by one in turn. In
this example, first, scribe line is formed along  one
linear line to be scribed S1 along the side edges
parallel  20 to the longitudinal direction of the
bonded mother substrate 90 for the panel substrate 90a
to be scribed. More  specifically, the cutter wheels
62a of the cutter heads 62c  are pressed and rotated
on the bonded mother substrate 90  along the line to
be scribed S1. 25 In Figure 37, it is shown that the
scribe start point  by the cutter wheels 62a is a
position on the bonded mother  substrate 90 (a
position for internal cut). However, it may  be a
position near the outside of the and surface of the 30
bonded mother substrate 90 along the line to be
scribed S1  (a position for external out). When the
scribe line is formed along the line to be ~'a 22
November 2006  79 scribed S1 by a vertical crack which
extends across the  entirety of the thickness
direction, the scribing device  guide body 30 is moved
to X direction and the upper portion  



substrate cutting device 60 and the lower portion
substrate 5 cutting device 70 are moved in X direction
at the same time  such that the cutter wheels 62a
revolves around the vertical  axis by 270 degrees to
form a circular trace having a radius  of about 1 mm
(a corner portiona in Figure 37). 10 When the cutter
wheels 62a are revolving, thepressure  of the cutter
wheels 62a to the bonded mother substrate 90  is
reduced so that there is no deep vertical crack-formed
on the bonded mother substrate 90. When the thickness
of  the bonded substrate 90 is 0.7 mm, the depth of
the vertical 15 crack formed in the bonded mother
substrate 90 when the cutter  wheels 61a is revolving
is about 100 to 200 pm. When the cross-scribing is
performed by the cutter  wheels 62a as shown in Figure
35, a chip tends to be generated  20 in the bonded
mother substrate 90 at cross points of the scribe
lines formed when scribing is performed in first
direction and scribing is performed in second
direction.  Since a vertical cracks which almost
extends to the 25 thickness of the bonded mother
substrate 90 has been already  formed when scribing is
performed in the first direction,  the mother glass
substrate 90 sinks in front of the first  scribe line
when the cutter wheels 62a reach near the scribe  line
in the first direction while scribing in the second 30
direction and such a chip may be generated when the
cutter  wheels 62a run on the glass substrates along
the scribe line  in the first direction at a crossing
portion of the scribe  line in the first direction and
a scribe line in the second i`' 22 November 2006  80
direction.  In the scribing method as shown in Figure
36, the  cutter wheels 62a revolve and cross the
scribe line which 



5 has been already formed along the line to be scribed
Sl with  the pressure to the bonded mother substrate
90 being reduced.  Thus, a part of the bonded mother
substrate 90 does not sink  before the.scribing_],ines
cross each other,. and thus, it  is possible to
prevent a chip from occurring in the bonded 10 mother
substrate 90 when the scribing lines cross each other.
~J,p!  When travel direction of the cutter wheels
62arevolve by 270 degrees and the cutter wheels 62a
are along the linear  line to be scribed S2 along the
width direction of the panel  is substrates 90a which
are orthogonal to the line to be scribed Si, the
cutter wheels 62a are pressed and rotated along the
line to be scribed 92. Thus, the scribe line is formed
by  a vertical crack which extends across the entirety
of the  thickness direction along the line to be
scribed 52. 20 Then, again, the cutter wheels 62a
revolve by 270  degrees to a direction orthogonal to
the line to be scribed  S2 while forming a circular
trace having a radius of about  1 mm in corner portion
9 without separating the cutter wheals 25 62a from the
front and back surfaces of the banded mother
substrate 90. Thus, the cutter wheels 62a are along
the line  to be scribed 53 and form the scribe line by
a vertical crack  which extends across the entirety of
the thickness direction  along the line to be scribed
53. Furthermore, again, the 30 cutter wheels 62a
revolve by 270 degrees to a direction  orthogonal to
the line to be scribed S3 while forming a circular
trace having a radius of about 1 mm in corner portion
C Without  separating the cutter wheels 62a from the
front and back ~~e 22 November 2006  - 81  surfaces of
the bonded mother substrate 90. Thus, the cutter  



wheels 62a are along the line to be scribed S4 and
form the  scribe line by a vertical crack which
extends across the  entirety of the thickness
direction along the line to be  5 scribed $4. In this
way, a closed curve including four linear  scribe
lines is formed around a panel substrate 90a. Then,
for example, for forming the panel substrate 90a
adjacent 10 in the longitudinal direction of the
bonded mother substrate  90, a closed curve including
four linear scribe lines is  formed across the entire
circumference of the panel substrate  90a similarly.
Than, closed curves including four linear  scribe
lines are formed across the entire circumferences 15
for each of the remaining pair of the panel substrates
90a  in turn. Besides the above-described scribing
method, a  scribing method as shown in Figure 37 can
be preferably used  20 in the substrate cutting system
of the present invention. In Figure 37, four panel
substrates 90a are formed from one  bonded mother
substrate 90. In the scribing method shown in Figure
37, scribe.  25 lines along lines to be scribed Si and
S2 which are orthogonal  to each other on the panel
substrates 90a are formed in the  method as described
above. For forming the scribe line along  the line to
be scribed S1, the cutter wheels 62a is positioned
outside the end surface of the bonded mother substrate
90 30 and the scribe line along the line to be scribed
Sl is  continuously formed therefrom. A chip which may
be generated when the cutter wheels 22 November 2006
- 82  62a run on the front and back surfaces of the
bonded mother  substrate 90 at the start of scribing
does not affect the  panel substrates 90a to become
products. 



5 Then, the cutter wheels 62a revolve by 270 degrees
to a direction orthogonal to the line to be scribed Sl
while  forming a circular trace in the corner portion
A. Thus, the  cutter wheels 62a are along the line to
be scribed 52 and _  form the scribe line by a
vertical crack which extends across 10 most of the
entirety of the thickness direction along the  line to
be scribed S2. Then, the cutter wheels 62a are
temporarily separated  from the surface of the bonded
mother substrate 90, and the  15 scribe lines along
the lines to be scribed S3 and S4 in a direction
orthogonal to the line to be scribed Si are formed  in
this order. In this case, a chip which may be
generated  when the cutter wheels 62a run on the front
and back surfaces  of the bonded mother substrate 90
at the start of scribing 20 does not affect the panel
substrates 90a to become products.  In this way, four
linear scribe lines are formed  around the panel
substrate 90a. Then, for example, for  forming the
panel substrate 90a adjacent in the longitudinal 25
direction of the bonded mother substrate 90, four
linear  scribe lines are formed across the entire
circumference of  the panel substrate 90a similarly.
Then, closed curves  including four linear scribe
lines are formed across the  entire circumferences for
each of the remaining pair of the  30 panel substrates
90a in turn. After the scribe lines are formed on the
bonded mother  substrate by the above-described
scribing method, the steam 22 November 2006  83  unit
portion 75 moves toward the substrate carry-in side
and blown the steam entirely on the front and back
surfaces  of the bonded mother substrate 90 on which
the scribe lines  are carved to completely cut the
bonded mother substrate 5 90. At the same time, the
water remaining on the front and  



back surfaces of the bonded mother substrate 90 after
the  steam is blown thereto is removed by the air
knife 71. By blowing the steam onto the entire front
and back  10 surface of the bonded mother substrate 90
having the scribe  lines carved thereon, the scribe
lines formed by the cutter  wheel tips 62a experience
volume expansion since the front a' and back surface
portions of the bonded mother substrate  90 are
heated. In this way, vertical cracks extend from the
15 surface of the upper and lower mother substrates of
the bonded mother substrate 90 toward the bonded
surface, and the bonded  mother substrate 90 is
completely cut. in the above description of the
operations of the  20 substrate cutting system
according to the present invention,  an example in
which the mother glass substrate formed by  bonding
glass substrates is cut has been described. However,
the present invention is not limited to this. For
example,  operations different from the above
description may be 25 performed depending on the types
of the substrates to be  out or in order to enhance
the funationalities of the devices  which form the
substrate cutting system. <Embodiment 2> 30 Figures 38
and 39 are schematic perspective view  showing another
example of the embodiment of the substrate  cutting
system according to the present invention in whole  as
viewed from different directions. 22 November 2006  84
In the present invention, "substrates" include  mother
substrates out into a plurality of substrates and
also Include single plates of metal substrates such as
steel 5 sheets, woodplates, plastic substrates
andceramiesubstrate,  semiconductor substrates, and
brittle material substrates  such as glass substrates.
Furthermore, the "substrates ware  



not limited to such single plates, but also includes
bonded  substrates formedbybondingpairs of substrates
and laminated 10 substrates formed by laminating pairs
of substrates. The substrate cutting system according
to the present  a._ invention cut the bonded mother
substrate 90 formed by boding  a pair of mother glass
substrates to each other into a plurality 15 of panel
substrates (display panel bonded substrates) for
producing, for example, panel substrates (display
panel  bonded substrates) of the liquid crystal
display apparatus  which are bonded to each other. 20
Regarding a substrate cutting system 100 according
Embodiment 2, a side on which a first substrate
supporting  portion 120A is located is referred to as
a substrate carry-in  side and a side on which a
substrate carry-out device 180  is located is referred
to as a substrate carry-out side in 25 the following
description. In the substrate cutting system  100, a
direction in which the substrates are carried
(substrate flowing direction) is +Y direction from the
substrate carry-in side to the substrate carry-out
side.  The direction in which the substrates are
carried is a 30 direction orthogonal to a scribing
device guide body 130  in a horizontal fashion and the
scribing device guide body  130 is provided along X
direction. 'h.  3 22 November 2006  - 85  The
substrate cutting system 100 includes a hollow
mounting structure 110 having a parallelepiped shape.
On  an upper surface of the mounting structure 110,
four pillars  114 are provided, and a main frame 111
of a frame is located 5 on the pillars 114. On the
upper surface of the mounting  structure 110, a
substrate supporting device 120 for  



supporting the bonded mother substrate 90 to be
carried to  the substrate cutting system 100 by a
carrying robot in a  horizontal manner is located, 10
As shown in Figure 38, the substrate supporting device
120 includes afirstsubstratesupporting portion
120Alocated  on the substrate carry-in side of the
substrate cutting system  100 f or supporting the
bondedmother substrate 90 to be carried 15 into the
main frame 111, and a second substrate supporting
portion 120B located on the substrate carry-out side
of the  substrate cutting system 100 for supporting
the bonded mother  substrate 90 after the bonded
mother substrate 90 is cut  and the display panels are
sequentially carried out of the 20 substrate cutting
system. In the mounting structure 110,  the first
substrate supporting portion 120A side is a  substrate
carry-In side, the second substrate supporting
portion 1208 side is a carry-out side. 25 Further, as
shown in Figure 39, on the mounting  structure 110, a
clamp device 150 for holding a substrate  held in a
horizontal. manner by the substrate supporting device
120 (a first substrate supporting unit 121A) in a
horizontal  manner is provided. Further, as shown in
Figure 38, on the 30 upper surface of the mounting
structure 110, scribing device  guide body 130 is
provided so as to be movable along frames  111A and
111B in the longitudinal direction of the main frame
111. The scribing device guide body 130 Includes an
upper 22 November 2006  86  guide rail 131 extending
along X direction orthogonal to  frames 111A and 111E
In the longitudinal direction of the  main frame 111
above the main frame 111 and a lower guide  rail 32
extending along the upper guide rail 131 below the 5
main frame 111. The upper guide rail 131 and the lower
guide  



rail 132 are formed so as to move integrally along the
frames  121A and 111E in the longitudinal direction (Y
direction)  of the main frame 111. 10 Figure 40 is a
schematic perspective view showing  near the upper
guide rail 131 in the scribing device guide  bodyl30.
To the upper guide rail 131, upper portion substrate
cutting device 160 is attached so as to be movable
along  the upper guide rail 131. Figure alisaschematic
perspective 15 view showing near the lower guide rail
132 In the scribing  device guide body 130. To the
lower guide rail 132, lower  portion substrate cutting
device 170 is attached so as to  be movable along the
lower guide rail 132. 20 The upper portion substrate
cutting device 160 and  the lower portion substrate
cutting device 170 respectively  move back and forth
along the upper guide rail 131 and the  lower guide
rail 132 by linear motors. To the upper guide  rail
131 and the lower guide rail 132, stators of the
linear 25 motors are respectively attached, and to the
upper portion  substrate cutting device 160 and the
lower portion substrate  cutting device 170, movers of
the linear motors are re- spectively attached. The
upper portion substrate cutting  device 160 and the
lower portion substrate cutting device 30 170 out
glass substrates on upper and lower sides of the
bonded mother substrate 90 held by the clamp device
150 in  a horizontal manner and also supported by the
substrate  supporting device 120 for assisting holding
the mother 22 November 2006  87  substrates.  In one
and portion of the scribing device guide body  130, a
first optical device 138 for taking an image of a 5
first alignment mark of the banded mother substrate 90
held  by the clamp device 150 and supported by the
substrate  



supporting device 120 is provided so as to be movable
along  the scribing device guide body 130. in the
other and portion  of the scribing device guide body
130, a second optical device 10 139 for taking an
image of a second alignment mark provided  on the
bonded mother substrate 90 is provided so as to be
movable along the scribing device guide body 130.
Stators 112 of linear motors for moving the scribing
15 device guide body 130 are respectively provided on
the upper  surface of the mounting structure 110 along
the frames 111A  and 1118 in the longitudinal
direction of the main frame  111. The stators 112 are
respectively formed to have a flat  hollow
parallelepiped shape with external side surfaces 20
opened. Thus,cross -sections thereof have squared "Cw
shape.  In the stators, movers (not shown) of the
linear motors are  inserted into guide bases 115 for
holding pillars 128 for  supporting both ends of the
9cribing.deviee guide body 130  so as to be movable
along the frames 1i1A and 111E in the  25 longitudinal
direction of the main frame 111. In the stators 112, a
plurality of permanent magnets  are respectively
located along the longitudinal directions  with the
magnetic poles of the permanent magnets adjacent 30 to
each other are reversed. The movers are respectively
formed of electromagnets. By sequentially switching
magnetic poles of the electromagnets forming the
movers,  the movers slide respectively along the
stators 112. 22 November 2006  - 88  As shown in
Figures 38 and 39, both ends of the scribing  device
guide body 130 having the end surfaces of the upper
guide rail 131 and the lower guide rail 132 coupled to
each 5 other by a connection plate 133 are supported
by the pillars  128. The pillars 128 are supported on
upper surfaces of the  guide bases 116. The movers are
respectively attached to  



the guide bases 115. The movers are driven in
synchronization  and slid along the stators 112. 10
Above the mounting structure 110 on the carry-out
side, a carrying robot 240 for carrying out display
panels  0 out out of the banded mother substrate 90,
and the substrate carry-out device 180 provided for
allowing the carrying robot  15 240 to move in X
direction which is orthogonal to the frames  111A and
1118 in the longitudinal direction of the main frame
111 are located on the substrate carry-out side with
respect  to the scribing device guide body 130. End
portions of  substrate carry-out device guides 181
slide by linear motors 20 via supporting members 182
along the guide rails 113 provided  on the upper
surface of the mounting structure 110. The linear
motors in this example are formed by inserting movers
(not  shown) attached to the portions of the substrate
carry-out  device 180 into the stators 112
respectively provided on  25 the upper surface of the
mounting structure 110. The carrying robot 240 of the
substrate carry-out  device 180 includes an adsorption
portion (not shown) for  suction-adsorbing panel
substrates out out of the bonded 30 mother substrate
90. The entire substrate oarry-out device  180 is slid
to the substrate carry-out side with the panel
substrate adsorbed by the adsorption portion, and out
display  panels are carried out from the mounting
structure 110. 22 November 2006  - 89  The portion (a)
of Figure 42 is a schematic view  showing the
structure of the carrying robot 240 in the  substrate
carry-out device 180. The carrying robot 240 is 5
attached to the substrate carry-out device guides 181
and  is movable in a direction along the substrata
carry-out device  guides 181 (X direction) by a moving
mechanism formed by 



..combining driving means of the linear motors or
servo motors  and linear guides. 10 The carrying robot
240 includes two servo motors 240a  and 240m. The
servo motor 240a is coupled to a driving shaft  240b.
A first pulley 240c and a second pulley 240a are
integrally attached, and are respectively attached to
the 15 driving shaft 240b via bearings and cut from
the rotation  of the driving shaft 240b. An end
portion of an arm 2402  is integrally attached to the
driving shaft 240b, and the  arm 240f is rotated by
the driving shaft 240b having the  driving shaft 240b
as the center. On a tip portion of the 20 arm 2409, a
rotation shaft 240g is rotatably supported. The
rotation shaft 240g penetrates through the arm 2402,
and  a third pulley 240h is integrally attached to one
and portion  thereof. A belt 2401 such as, for
example, a timing belt  is hung between the second
pulley 240e and the third pulley  25 240h.
Furthermore, fourth pulley 240n is attached to a
rotation axis of the servo motor 240m. A belt 240p
such as,  for example, a timing belt is hung between
the fourth pulley 30 240n and the first pulley 2400.
Thus, rotation of the servo  motor 240m is transmitted
to the first pulley 2400 via the  belt 240, further
transmitted to the third pulley 240h via  the belt
2401, and the rotation shaft 240g rotates. 22 November
2006  90  To the other and portion of the rotation
shaft 240g,  a center portion of an adsorption pad
attachment plate 240j  is integrally attached. On the
lower surface of the 5 adsorption pad attachment plate
240j, adsorption pads 240k  for adsorbing the
substrates out by the substrate cutting  system 100 by
using a sucking mechanism which is not shown. 



The carrying robot 240 having such a structure can  10
carry substrates to a device in next step with the
directions  of the substrates in a horizontal manner
but varying in angle  directions with the minimum
movement of the arm 240f. This  isachievedbysetting
rotation directions androtation angles  of the servo
motor 240a and the servo motor 240m. 15 When the cut
substrates are carried, the cut  substrates are held
by adsorption pads by sucking, and the  entire
carrying robot 240 is temporarily lifted by a moving
mechanism (not shown). Then, the substrates are
carried to 20 a device in next step, and the entire
carrying robot 240 4i  is moved down again by the
moving mechanism (not shown) and placed in a
previously decided state in a predetermined  position
in the next step. 25 Next, the example of changing the
direction of the  cut substrates by using the carrying
robot 240 having such  a structure by, for example, 90
will be described with  reference to the portion (b)
of Figure 42. 30 When the adsorption pads 240k
attached to the  adsorption pad attachment plate 240j
are adsorbed to the  cut substrates 93, the entire
carrying robot 240 is lifted  by the moving mechanism.
The servo motor 240a is driven, rj 22 November 2006  -
91  and the driving shaft 240b is rotated by 90
degrees in  counterclockwise direction as viewed from
the substrate side,  When the driving shaft 240b is
rotated by 90 degrees, the  arm 240f is rotated by 90
degrees in the counterclockwise 5 direction as viewed
from the substrate side having the driving  shaft 240b
as a center. Thus, the adsorption pad attachment  



plate 240j rotatably supported by the tip portion of
the  arm 240f via the rotation shaft 240g is rotated
in  counterclockwise direction as viewed from the
substrate side 10 having the driving shaft 240b as the
center together with  the arm 240f. In this case, the
rotation shaft 240g attached  to the adsorption pad
attachment plate 240j is also rotated  having the
driving shaft 240b as the center. 15 At this time, the
rotation of the servo motor 240m  is transmitted to
the first pulley 240o via the belt 240p,  and further
transmitted to the third pulley 240h via the  belt
2401. Thus, the rotation shaft 240g is rotated by 180
in clockwise direction. The adsorption pad attachment
plate 20 240J attached to the rotation shaft 240g also
rotates by  180 In clockwise direction having the
rotation shaft 240g  as the center. Thus, the
adsorption pad attachment plate  240j rotates by 180
degrees in clockwise direction as viewed  from the
substrate side having the rotation shaft 240g as 25
the center while it is rotated by 90 degrees in coun-
terclockwise direction as viewed from the substrate
side  having the driving shaft 240b as the center. As
a result,  as shown in the portion (b) of Figure 42,
the out substrate  93 adsorbed by the adsorption pads
240k are rotated by 90 30 degrees in clockwise
direction when viewed from the substrate  side with a
relatively small space having the rotation center
position being moved. 22 November 2006  92  As shown
in Figure 36, the first substrate supporting  portion
120A and the second substrate supporting portion  1208
of the substrate supporting device 120 respectively
includes, for example, five first substrate supporting
units 5 121A and second substrate supporting units
1218 which are  movable in a direction same as the
moving direction of the  



scribing device guide body 130. The first substrate
supporting units 121A and the second substrate
supporting  units 1218 are arranged linearly along the
direction parallel 7.0 to the frames 111A and 111H in
the longitudinal direction  of the main frame 111 (Y
direction) respectively on the  substrate carry-in
aide and the substrate carry-out side  of the scribing
device guide body 130. 15 Figure 43 is a side view of
one of the first substrate  supporting units 121A
provided in the first substrate  supporting portion
120A. The first substrate supporting  unit 121A has a
pillar 146 provided on the surface of the  guide base
115 held by a moving unit of the pair of guide 20
rails 113 provided an the upper surface of the
mounting  structure 110, and has a supporting member
143 parallel to  Y direction along the frames 111A and
1118 in the longitudinal  direction of the main frame
111 above the pillar 145. Two  unit attachment members
141 and 142 extending in X direction 25 orthogonal to
the frames 111A and 1118 of the main frame  111 an the
supporting member 143 are attached to junction
members 146 and 147. A plurality of first substrate
supporting units 121A  30 (five in the present
embodiment) are arranged with a  predetermined spaces
therebetween, and move In Y direction  along the
frames 111A and 1113 of the main frame 111 together
With the scribing device guide body 130. 22 November
2006  93  Each of the first substrate supporting units
121A  has a support main body 121a elongated linearly
along a  direction parallel to the main frame 111 (Y
direction), and 5 timing pulleys 1210 and 121d for
guiding a timing belt 121e  are respectively attached
to end portions of the support  main body 12la. The
timing belt 1210 is rotated when clutches  



described below rotate a driving timing pulley 121b in
connection with a driving axis. 10 A mechanism for
moving the timing belt 121e of the  first substrate
supporting unit 121A having above-described  structure
will be described with reference to Figures 44,  45
and 46. Figure 44 is a front view of the plurality of
15 (five) first substrate supporting units 121A
provided in  the first substrate supporting portion
120A as viewed from  the side of the scribing device
guide body 130. Figure 45  is a schematic view showing
a structure of a clutch unit  210. Figure 46 is a side
view of the clutch unit 210.  20 As shown in Figure
44, the driving timing pulleys  121b included in the
support main bodies 121a of the first  substrate
supporting units 121A are coupled to a rotation
driving shaft 149 provided in parallel to X direction
which 25 is orthogonal to the frames 111A and 1118 in
the longitudinal  direction of the main frame 111.
Both ends of the rotation  driving shaft 149 are
connected to the clutch units 210.  Whether the
rotation driving shaft 149 rotate or not rotate
depends upon a connection state of a clutch in the
clutch 30 unit 210 with a driving axis. More
specifically, when the  clutch in the clutch unit is
coupled with a driving axis  222, the rotation driving
shaft 149 rotates. When the clutch  is decoupled from
the driving axis 222, the rotation driving 22 November
2006  . 94 shaft 149 is not rotated. On the bottom
surface of the frames 111A and 111E  in the
longitudinal direction of the main frame 111, a rack
5 ilia for rotating a pinion 211 of the clutch unit
110 is attached along the longitudinal direction of
the frames 111A  



and 111B. The pinion 211 of the clutch unit 210 is
coupled to  10 one and of an axis 223. To the other
end of the axis 223,  a timing pulley 212 for a timing
belt 219 is coupled. To one and of the driving axis
222, a timing pulley  215is coupled. The timing belt
219 is hung between the timing  15 pulley 212 and the
timing pulley 215 via the two idlers 213 and 214, and
rotation of the axis 223 is transmitted to the
driving axis 222. To the other and of the driving axis
222, clutch 216  20 such as an air clutch is attached.
When compressed air is  put into the clutch 216, the
driving axis 222 and a driven  axis 224 are coupled.
When putting compressed air into the  clutch 216 is
stopped and the air pressure inside the clutch  216
becomes atmospheric pressure, the coupling between the
25 driving axis 222 and the driven axis 224 is
blocked. To the end portion of the driven axis 224
which is  not jointed to the clutch 216, a timing
pulley 217 is coupled.  A timing belt 221 is hung
between the timing pulley 217 and 30 a timing pulley
218 on one end of the rotation driving shaft  149 to
which the driving timing pulley 121b included in the
support main body 121a of the first substrate
supporting  units 121* is coupled. 22 November 2006
95  As shown in Figure 44, a mechanism for moving the
timing belts 121e by rotating the driving timing
pulleys  121b of the five first substrate supporting
units 121A 5 provided in the first substrate
supporting portion 120A  (clutch unit 210) is also
provided on the frame 111$ side  in the longitudinal
direction of the main frame 111. As described above,
the pillar 145 on the frame 111A  10 side which
supports five first substrate supporting units  



121A and the pillar 145 on the frame 1118 side are
held by  the guide bases 115, and are coupled such
that they move  integrally with the guide bases 115
for holding the pillars  128 for supporting both ends
of the scribing device guide 15 body 130. To the guide
bases 115 which support the pillars  128, movers (not
shown) of the linear motors are attached.  Thus, by
driving the linear motors, the scribing device guide
body 130 Is moved toward the substrate carry-in side,
and  five first substrate supporting units 121A of the
first 20 substrate supporting portion 120A are moved
toward the  substrate carry-in side. When the scribing
device guide body 130 is moved,  the pinion 211 of the
clutch unit 210 on the frame 111A side  25 and the
pinion 211 of the clutch unit 210 on the frame 111E
side, which are engaged with the racks 111a attached
along  the frames 111A and 1118, are rotated. For
rotating the driving timing pulleys 121b of the  30
first substrate supporting units 121A and moving the
timing  belts 121., clutches on both sides of the
frames 111A and  1118 may be coupled to the respective
driving axes 222, or  the clutch on one of the frames
111A and 1118 may be coupled ky  F  'H 22 November
2006  - 96  to the driving axes 222. The second
substrate supporting portion 1208 of the  substrate
supporting device 120 includes, for example, five  5
second substrate supporting units 121E which are
movable in the same direction as the moving direction
of the scribing  device guide body 342. The second
substrate supporting units  1218 have similar
structures as those of the first substrate 



supporting units 121A, and supported by the pillar 145
on {  10 the frame 111A side and the pillar 145 on the
frame 1118 side so as to be attached in an inverted
direction with respect  to Y direction to provide an
arrangement symmetrical with  respect to the scribing
device guide body 130. Therespective  pillars are
supported by the guide bases 115. 15 The pillar 145 on
the frame 111A side and the pillar  145 on the frame
1118 side which support five first substrate
supporting units 121A are held by the guide bases 115.
The  pillar 145 on the frame 111A side and the pillar
145 on the 20 frame 111E side which supports five
second substrate  supportingunitsl2lBare heldby the
guide bases 115. Further,  they are coupled such that
they integrally move with the  guide bases 115 for
supporting pillars which support both  ends of the
scribing device guide body 130. Since the movers 25
(not shown) of the linear motors are attached to the
guide  bases 115 for holding the pillars 128 which
support both  ends of the scribing device guide body
130, the scribing  device guide body 130 is moved
toward the substrate carry-in  side by driving the
linear motor, and the five first substrate 30
supporting units 121A of the first substrate
supporting  portion 120A and the five second substrate
supporting units  1218 of the second substrate
supporting portion 1208 also  move toward the
substrate carry-in side. I 22 November 2006  97  On
the frame 111A aide and the frame 1118 side of  the
second substrate supporting portion 1208, clutch units
210 similar to those in the first substrate supporting
portion 5 120A are provided. When the scribing device
guide body 130  is moved, the pinion 211 of the clutch
unit 210 on the frame  



111A side and the pinion 211 of the clutch unit 210 on
the  frame 1118 side, which are engaged with the racks
ilia attached  along the frames 111A and 1118, are
rotated. 10 For rotating the driving timing pulleys
121b of the second substrate supporting units 1218 and
moving the timing F  belts 121e, clutches on both
sides of the frames 111A and 1118 may be coupled to
the respective driving axes 222, or  15 the clutch on
one of the frames 111A and 1118 may be coupled  to the
driving axes 222. As shown in Figure 38, above the
mounting structure 110 on the substrate carry-out
side, a steam unit portion Ii  20 260 for completely
cutting the bonded mother substrate 90 which is not
completely out after the scribing process is  located
on the substrate carry-out side with respect to the
second substrate supporting portion 1208 and the
substrate  carry-in side with respect to the substrate
carry-out device  25 180. The steam unit portion 260
includes an upper steam  unit attachment bar 262 for
attaching a plurality of steam  units 261 for spraying
steam to the upper mother substrate 30 of the bonded
mother substrate 90 and a lower steam unit  attachment
bar 263 for attaching a plurality of steam units  261
for spraying steam on the lower mother substrate of
the  bonded mother substrate 90 attached to a pillar
264 on the . rv3 22 November 2006  98  frame 111A side
and a pillar 264 on the frame 111B side along  X
direction which is orthogonal to the frames 111A and
1118.  Along the guide rails 113 provided on the upper
5 surface of the mounting structure 110, the pillars
264 on  the frame 111A and 111E sides slide by the
linear motors.  



In this case, the linear motors are farmed by
inserting movers  (not shown) of the linear motors
respectively attached to  the steam unit portion 260
into the linear motor stators 10 112 respectively
provided on the upper surface of the mounting
structure 110. Figure 47 is a front view of important
parts of a  steam unit portion 260 as viewed from the
substrate carry-in  15 side. Six steam units 261 are
attached to the upper steam unit attachment bar 262
and Six steam units 261 are attached  to the lower
steam unit attachment bar 263 with a gap GA  spaced
apart from the upper six steam units 261. The gap  GA
is adjusted so as to allow the bonded mother substrate
20 90 to pass through the gap GA when the steam unit
portion  260 moves toward the substrate carry-in side.
Figure 48 is a partial cross-sectional side view
showing the structures of the steam units 261. Each of
the  25 steam units 261 is mostly made of an aluminum
material, and a plurality of heaters 261a are embedded
in a vertical  direction. When an opening/closing
valve (not shown) which  can be opened or closed
automatically is opened, water flows  into the steam
unit 261 from a water supply port 261b and 30 heated
by the heaters 261x. The supplied water is vaporized
and becomes steam. The steam is blown to the surface
of the  mother substrate through a conducting hole
261o and from  a spray nozzle 261d. s 22 November 2006
- 99 Further, on the carry-out side of the upper steam
unit attachment bar 262, an air knife 265 for removing
water  which remains on the surface of the bonded
mother substrate 5 90 after the steam is blown to the
upper surface of the bonded  mother substrate 90 is
attached. 



The lower steam unit attachment bar 263. also includes
the steam units 261 and the air knife 165 similar to
those  10 attached to the upper steam unit attachment
bar 262. When the bonded mother substrate 90 is placed
on the  first substrate supporting portion 12 OA, and
the bonded mother  substrate 90 is positioned, the
positioned bonded mother 15 substrate 90 is held by
the clamp device 150 and also supported  by the timing
belts 221e of the first substrate supporting  units
121A. In this state, cutting of the bonded mother
substrate  20 90 is started by the upper portion
substrate cutting device  160 and the lower portion
substrate cutting device 170  provided on the scribing
device guide body 130 after the  clutches of four
clutch units 210 of the first substrate  supporting
portion 120A and the second substrate supporting 25
portion 1208 are coupled to the driving axes 222. As
the  scribing device guide body 130 moves toward the
substrate  parry-in side, the first substrate
supporting portion 120A  slides toward the substrate
carry-in side. Further, second  substrate supporting
portion 1208 slides toward the substrate 30 carry-in
side. While the scribing device guide body 130 is
moving toward the substrate carry-in side, the timing
belts  1219 of the first substrate supporting units
121A of the  first substrate supporting portion 120A
and the timing belts 22 November 2006  100  121e of
the second substrate supporting units 121E of the
second substrate supporting portion 1208 rotate at the
same  rate as the moving speed of the scribing device
guide body  130 and moves the bonded mother substrate
90 in the substrate 5 carry-out direction. The bonded
mother substrate 90 being  out is supportedbythe
timingbelts 121e of the first substrate  supporting
units 121A of the first substrate supporting  



portion 120A and the timing belts 12Th of the second
substrate  supporting units 1218 of the second
substrate supporting  10 portion 120B. However, while
the scribing device guide body 130  is being moved,
the timing belts 1218 of the first substrate
supporting units 121A of the first substrate
supporting 15 portion 120A and the timing belts 121e
of the second substrate  supporting units 1218 of the
second substrate supporting  portion 1208 try to move
the bonded mother substrate 90 in  a direction
opposite to the moving direction of the scribing
device guide body 130 at a rate same as the moving
speed 20 of the scribing device guide body 130. Thus,
the bonded mother  substrate 90 does not actually
move, and the bonded mother  substrate 90 is supported
while being held by the clamp device  150 without the
timing belts 121h of the first substrate  supporting
units 121A of the first substrate supporting 25
portion 120A and the timing belts 121e of the second
substrate  supporting units 1218 of the second
substrate supporting  portion 1208 being in sliding
contact with the bonded mother  substrate 90. 30 When
cutting of the bonded mother substrate 90 is
finished, the bonded mother substrate 90 is supported
by  the timing belts 121a of all the second substrate
supporting  units 1218 of the second substrate
supporting portion 1208. 22 November 2006  - 101  With
the bonded mother substrate 90 being supported  by the
timing belts 121e of the second substrate supporting
units 1218, the steam unit portion 260 moves toward
the 5 substrate carry-in side, and sprays steam on the
entire front  and back surfaces of the bonded mother
substrate 90 having  the scribe lines carved. Thus,
the vertical cracks are  extended by thermal stress,
and the bonded mother substrate  



90 is completely cut. At the same time, water
remaining on 10 the front and back surfaces of the
bonded mother substrate  90 after spraying steam is
removed by the air knives 265.  Thereaf ter, all the
display panels cut from the bonded mother substrate 90
on the timing belts 121s of all the second  15
substrate supporting units 121E of the second
substrate  supporting portion 1208 are carried out by
the carrying robot  240 of the substrate carry-out
device 180, and thus, a out  bonded mother substrate
90' (mill end) is supported. 20 Then, the substrate
carry-out device 180 and the steam  unit portion 260
moves toward the end portion on the substrate
carry-out side. Thereafter, the scribing device guide
body 130, the  25 second substrate supporting portion
1208, and the first  substrate supporting portion 120A
are slid toward the  substrate carry-out side. At this
time, timing belts 121.  of the first substrate
supporting units 121A of the first  substrate
supporting portion 120A and the timing belts 121e 30
of the second substrate supporting units 1218 of the
second  substrate supporting portion 1208 rotates as
if they move  the bonded mother substrate 90 in the
substrate carry-in  direction at the same rate as the
moving speed of the scribing 22 November 2006  102
device guide body 130. Thus, the timing belts 1210 of
the first substrate  supporting units 121A and the
timing belts 121e of the second  5 substrate
supporting units 121B are sequentially brought into a
non-contact state without being in sliding contact
from the lower surface of the out bonded mother
substrate  90'. The supports of the cut bonded mother
substrate 90'  by the timing belts 121e are
sequentially released. Then, 10 support of the cut
bonded mother substrate 90' (mill end)  



by the clamp device 150 is released and the out bonded
mother  substrate 90' (mill end) drops downward. In
this case, the  a out bonded mother substrate 90'
dropped downward (mill and  and collet) is guided by a
guiding plate arranged in a slanted  15 state and is
accommodated within a Gullet accommodation box. The
mounting structure 110 includes a positioning  device
(not shown) forpositioningthebondedmothersubstrate  90
supported by the first substrate supporting portion
120A. 20 The positioning device includes, for example,
a plurality  of positioning pins (not shown) the frame
1118 of the main  frame 111 and along a direction
orthogonal to the frame 111E  withpredeterminedspaces
therebetween. For the positioning  pins arranged along
the frame 1118, pushers (not shown) for 25 pushing a
side edge of the bonded mother substrate 90 which
opposes the positioning pins. For the positioning pins
arranged in a direction orthogonal to the frame 1118,
pushers  (not shown) for pushing an opposing side edge
of the bonded  mother substrate 90 are provided. 30
Further, for example, when the positioning device  for
performing positioning of the bonded mother substrate
90 immediatelybef ore transportation to the substrate
cutting 22 November 2006  103  system of the present
invention is provided separately from  the substrate
cutting system, a positioning device within  the
substrate cutting system may be omitted. 5 Further,
the positioning device within the substrate  cutting
system is not limited to the positioning pins and
pushers as described above. It may be any kind of
devices  as long as it can provide a constant
position. of the bonded  mother substrate 90 in the
substrate cutting system. 



10 Furthermore, above the mounting structure 110, the
clamp device 150 for clamping the bonded mother
substrate  i 90, which is supported by the first
substrate supporting portion 120A and pushed against
the positioning pins so as  15
tobepositioned,isprovided. For example, as shownIn
Figure  39 the clamp device 150 includes a plurality
of clamp members  151 attached to the frame 1118 of
the main frame 111 with  predetermined spaces
therebetween in a longitudinal di- rection so as to
clamp a side edge of the positioned bonded 20 mother
substrate 90 along the frame 111E, and a plurality  of
clamp members 151 arranged along the direction
orthogonal  to the main frame lii with a predetermined
spaces therebetween  for clamping a side edge of the
positioned bonded mother  substrate 90 on the
substrate carry-in side. 25 Figures 49 and 50 are
perspective views for showing  a plurality of clamp
members 151 provided on the frame 111B  of the main
frames 11, and for illustrating an operation  thereof.
The clamp members 151 have similar structures to 30
each other. Each of the clamp members 151 includes a
casing  151a attached to the frame 1115 of the main
frame 111 and  a pair of upper and lower rotation arms
151b attached to  the casing 151a so as to be
rotatable from a vertical position 22 November 2006
104  to a horizontal position. Each of the rotation
arms 151b  can rotate having one and portion as a
center. The and  portions to be the center of rotation
are located close to  each other. As shown in Figure
49, a tip portion of the upper 5 rotation arm 151b
locates above the rotation center in the  vertical
position. A tip portion of the lower rotation arm
151b locates below the rotation center in the vertical



position. The rotation arms-151b respectively rotate
by 90  degrees toward the bonded mother substrate 90,
and thus, 10 the rotation arms 51b are in horizontal
positions opposing  each other. To the tip portions of
the rotation arms 151b, clamp  portions 1510 which
respectively abut the upper surface and  15 the lower
surface of the bonded mother substrate 90 are
attached. The clamp portions 1Sio are formed of
elastic body.  The rotation arms 151b are integrally
rotated from the  vertical position to the horizontal
position and from the  horizontal position to the
vertical position. When the 20 rotation arms 151b are
rotated to the horizontal position,  as shown in
Figure 50, the clamp portions 151c attached to  the
tip portions of the rotation arms 151b clamp the
bonded  mother substrate 90. 25 The clamp members 151
arranged along a direction  orthogonal to the frame
1118 of the main frame 111 have similar  structures.
These clamp members 151 are also driven  integrally.
After the side edges orthogonal to each other  of the
bonded mother substrate 90 are clamped by the
plurality 30 of clamp members 151, all the clamp
members 151 sink below,  and the bonded mother
substrate 90 is supported by the timing  belts 121(r)
of the first substrate supporting portion 120A. 22
November 2006  - 105  Further, in the above-described
the arrangement of  the clamp device 150, the clamp
device 150 for holding the  bonded mother substrate 90
is provided on the substrate  carry-in side in a
direction orthogonal to the frame 111A 5 and the frame
1118 of the main frame 111. However, even when  the
clamp device 150 is provided only on the frame 1118,
the bonded mother substrate 90 can be held without
causing  damage In the substrates. 



10 The structures of the clamp device 150 and-the
clamp  members 151 as described above are merely
examples used in  the substrate cutting system of the
present invention, and  the structures are not limited
to such structures. The clamp  device 150 and the
clamp members 151 may have any kind of 15 structures
as long as they can grip or hold the side edges  of
the bonded mother substrate 90. When the substrate
size  is small, the substrate can be held by clamping
one position of the side edge of the substrate, and
the substrate can gg  be cut without causing a defect
in the substrate. 20 As shown in Figure 40, the upper
portion substrate  cutting device 160 is attached to
the upper guide rail 131  in the scribing device guide
body 130. As shown in Figure  41, the lower portion
substrate cutting device 170 having 25 the similar
structure as the upper portion substrate cutting
device 160 but inverted upside down is attached to the
lower  guide rail 132. As described above, the upper
portion  substrate cutting device 160 and the lower
portion substrate  cutting device 170 respectively
slide along the upper guide 30 rail 131 and the lower
guide rail 132 by the linear motors.  For example, in
the upper portion substrate cutting  device 160 and
the lower portion substrate cutting device '`a 22
November 2006  - 106  170, a cutter wheel 162a for
scribing the upper glass substrate  of the bonded
mother substrate 90 is rotatably attached to
atipholder162b, and the tip holder 16 2b is
rotatablyattached  to a cutter head 162c having an
axis in a direction vertical 5 to the surface of the
bonded mother substrate 90 held by  the clamp device
150. The cutter head 162o is movable along  a
direction vertical to the surface of the bonded mother



substrate by driving means which is not shown. The
cutter  wheel 162a is appropriately loaded by
energizing means which  10 is not shown. The cutter
wheel 162a held by the tip holder 162b  f _ may have a
blade edge protruded so as to have a center portion
in a width direction of a shape of letter V with an
obtuse 15 angle and may have protrusions of a
predetermined height  formed on the blade edge with
predetermined pitches in a  circumferential direction
as disclosed in Japanese Laid-Open  Publication No.
9-188534. 20 The lower portion substrate cutting
device 170  provided on the lower guide rail 132 has a
similar structure  as the upper portion substrata
cutting device 160 but inversed  upside down. A cutter
wheel 162a of the lower portion  substrate cutting
device 170 (see Figure 41) is arranged 25 so as to
oppose the cutter wheel 162a of the upper portion
substrate cutting device.160. The cutter wheel 162a of
the upper portion substrate  cutting device 160 are
pressed onto a surface of the bonded  30 mother
substrate 90 and rotated by the above-described
energizing means and moving means of the cutter head
162o.  The cutter wheel 162a of the lower portion
substrate cutting  device 170 is pressed onto a back
surface of the bonded mother Y 107 22 November 2006
substrate 90 by the above-described energizing means
and  moving means of the cutter head 1620. By moving
the upper  portion substrate cutting device 160 and
the lower portion  substrate cutting device 170 in the
same direction at the 5 same time, the bonded mother
substrate 90 is out. It is preferable that the cutter
wheel 162a is  rotatably supported by a cutter head
165 using-a servo motor  disclosed in WO 03/011777. 



10 Figure 51 shows a side view of an exemplary cutter
head 165 using a servo motor. Figure 52 is a front
view of  a the main part of the cutter head 165. A
servo motor 165b is held between a pair of side walls
165a in an inverted  15 state. In the lower part of
the side walls 165a, a holder  maintaining assembly
1650 having a shape of letter L when  viewed from side
is rotatably provided via a spindle 165d.  On the
front portion of the holder maintaining assembly 165c
(the right hand part in Figure 52), the tip holder
162b for 20 rotatably supporting the cutter wheel 162a
via an axis 165e.  Flat bevel gears 165f are
respectively attached to the  rotation axis of the
servo motor 165b and the spindle 1654  so as to engage
each other. With such a structure, by rotating  the
servo motor 165b in normal or inverted direction, the
25 holder maintaining assembly 1650 performs an
elevating  operation having the spindle 165d as a
fulcrum and the cutter  wheel 162a moves up and down.
The cutter head 165 itself  is included in the upper
portion substrate cutting device  160 and/or lower
portion substrate cutting device 170.  30 Figure 53 is
a front view showing another example  of a cutter head
using a servo motor. In this example, the  rotation
axis of the servo motor 165b is directly connected ass
r*zi 22 November 2006  108 to the holder maintaining
assembly 165a. The cutter heads of Figures 51 and 53
moves the cutter  wheal 162a for positioning by
rotating the servo motor by  5 position control. Such
a cutter head controls a rotation torque which acts to
bring back the position of the cutter  



wheel 162a to the position which has been previously
set  to the servo motor 165b when the position is
moved from the  set position, and transmits a scribing
pressure to a brittle 10 material substrate during
scribing operation in which the  cutter head is moved
in the horizontal direction to form  scribe lines on
the bonded mother substrate 90. In other  words, the
servo motor 165b controls the position of the  cutter
wheel 162a in a vertical direction and also serves  15
as energizing means for the cutter wheel 162a. By
using the cutter head including the servo motor  as
described above, the rotation torque of the servo
motor  can be corrected while the bonded mother
substrate 90 is 20 being scribed instantly in
accordance with the change in  a scribing pressure due
to a variance in resistance applied  to the cutter
wheel 162a. Thus, stable scribing is performed  and
scribe lines with high quality can be formed. 25 A
cutter head including a mechanism to periodically
change the pressure to the bonded mother substrate 90
by  a scribing cutter by vibrating the scribing cutter
such as  a diamond point cutter and/or cutter wheel
for scribing the  bonded mother substrate 90 may also
effectively applied to 30 the cutting of the mother
substrate by the substrate cutting  system of the
present invention. Thestr'ucturesof the upper portion
substrate cutting fir= 22 November 2006  - 109  device
160 and the lower portion substrate cutting device
170 are not limited to the above-described structures.
The  devices may have anykindof structures as long as
they process  the front and back surfaces of the
substrate to cut the  5 substrate. For example, the
upper portion substrate cutting  



device 160-and-the lower portion substrate cutting
device  170 may be a device for cutting the mother
substrate by using 10 laser light, a dicing saw, a
cutting blade. a diamond cutter,  or the like. When
the mother substrate is a metal substrate  such as
steel sheet, wood plate, a plastic substrate, and  a
brittle material substrate such as ceramics substrate,
glass substrate, semiconductor substrate or the like,
a 15- scribing device for cutting the mother substrate
by using,  for example, laser light, a dicing saw, a
cutting blade, G  a diamond cutter, or the like may be
used. Furthermore, the upper portion substrate cutting
20 device 160 and the lower portion substrate cutting
device  170mayfurtherineludecutting assistance means
for assisting  in the cutting of the substrate. The
cutting assistance means  may be. for example, means
for pressing a roller or the like  to the substrate,
or means for warming (heating) the substrate 25 by
spraying compressed air to the substrate, irradiating
the substrate with laser, or blowing hot air to the
substrate.  In the above example, the upper portion
substrate cutting device 160 and the lower portion
substrate cutting  30 device 170 have the same
structure. However, they may have  different
structures depending upon the cutting pattern of  the
substrate and cutting conditions for the substrate. 22
November 2006  llo  The substrate Cutting system
having such a structure  will be explained with
reference mainly to an example in  which a bonded
substrate formed by bonding large-scale glass  plates
is out. 5 For cutting the bonded mother substrate 90
formed  by bonding large-scale glass substrates to
each other into  



a plurality of panel substrates 90a (see Figure 55),
first,  as shown in Figure 54, the bonded mother
substrate 90 is 10 carried into the substrate cutting
system by the carrying  robot orthe like
fromtheendportion on the substrate carry-in  side, and
is placed on the timing belts 121e of all the second
substrate supporting units 121A of the first substrate
supporting portion 120A In a horizontal fashion. 15 In
such a state, the bonded mother substrate 90 is
pressed with a pressure which is not shown so as to
abut  positioning pins (not shown) arranged along the
frame 111B  of the main frame 111. The bonded mother
substrate 90 is 20 also pressed with a pressure which
is not shown so as to  abut positioning pins (not
shown) arranged along a direction  orthogonal to the
frame 1118. In this way, the bonded mother  substrate
90 is positioned at a predetermined position in  the
housing 110 in the substrate cutting system. 25 Then,
as shown in Figure 54, the bonded mother  substrate 90
has its side edge along the frame 1118 of the  main
frames 111 clamped by the clamp members 151 of the
clamp  device 150. The side edge of the bonded mother
substrate 30 90 on the substrate carry-in side is
clamped by the clamp  members 151 arranged on the
substrate carry-in side so as  to be orthogonal to the
frame 1118. } riY 22 November 2006  - 111  I  When the
side edges of the bonded mother substrate 90 which are
orthogonal to each other are respectively clamped  by
the clamp device 150, the clamp members 151 clamping
the  



side edges of the bonded mother substrate 90 sink ap 5
proximately at the same time due to the weight of the
bonded  mother substrate 90 itself. Thus, the bonded
mother  substrate 90 is supported supplementarily by
the timing belts  121e of all the first substrate
supporting units 121A. 10 In such a state, the
scribing device guide body 130  slide toward the
substrate carry-in side so as to be at a
predetermined position on a side edge near the bonded
mother  substrate 90 clamped by the clamp device 50 In
a horizontal  fashion after the clutches 216 of the
four clutch units 210 15 of the first substrate
supporting portion 120A and the second  substrate
supporting portion 120D are coupled to the driving
axes. The first optical device 138 and the second
optical  device 139 provided on the scribing device
guide body 130  move along the guide body 130 from
waiting positions. Thus, 20 the images of the first
alignment mark and the second alignment  mark provided
on the bonded mother substrate 90 are taken.  Since
the scribing device guide body 130 slides, the first
substrate supporting portion 120A slides toward the
25 substrate carry-in side, and second substrate
supporting  portion 1208 slides toward the substrate
carry-in side. The  timing belts 121e of the first
substrate supporting units  121A of the first
substrate supporting portion 120A and the  timing
belts 121. of the second substrate supporting units 30
1218 of the second substrate supporting portion 1208
moves  the bonded mother substrate 90 in a direction
opposite to  the moving direction of the scribing
device guide body 130  at the rate same as the moving
speed of the scribing device 22 November 2006  - 112
guide body 130. Thus, the bonded mother substrate 90
is  supported while being held by the clamp device 150
without  the timing belts 121e of the first substrate
supporting units  



121A of the first substrate supporting portion 120A
and the 5 timing belts 121e of the second substrate
supporting units  121B of the second substrate
supporting portion 1208 being  in sliding contact with
the bonded mother substrate 90. Next, based on the
results of taking the images of  10 the first
alignment mark and the second alignment mark, angle
of the bonded mother substrate 90 supported by the
clamp  device 150 in a horizontal fashion in a
direction along the  scribing device guide body 130,
cutting start position and  cutting end position by a
calculation using an operation 15 process device which
is not shown. Based on the calculated  results, the
scribing device guide body 130 is moved with  the
upper portion substrate cutting device 160 and the
lower  portion substrate cutting device 170 to cut the
bonded mother  substrate 90 (Such an operation may be
referred to as scribing  20 or cutting by linear
interpolation). In this example, as shown in Figure
55, the cutter  wheels 162a respectively opposing the
front surface and the  back surface of the bonded
mother substrate 90 are pressed 25 onto the front back
surfaces and rotated. Thus, scribe lines  are formed
on. the front surface and the back surface of the
bonded mother substrate 90. From the bonded mother
substrate 90, for example,  30 two panel substrates
90a in a column direction along the  upper guide rail
132 and the lower guide rail 132 are out  out for two
columns. For cutting four panel displays 90a  out of
the bonded mother substrate 90, the cutter wheel 162a
22 November 2006 I  - 113  of the upper portion
Substrate cutting device 160 and the  cutter wheel
162a of the lower portion substrate cutting  device
170 are respectively pressed and rotated along the  



side edges of the panel substrates. 5 In this example,
the cutter wheel 162a of the upper  portion substrate
cutting device 160 and the cutter wheels  162a of the
lower portion substrate cutting device 170  generate
vertical cracks in the portions of the glass 10
substrates where the cutter wheels 162a rotated, and a
scribe  line 95 is formed.. Since protrusions are
formed in a  predetermined pitch in peripheral edges
of the blade edges  of the cutter wheels 162a,
vertical cracks having the length  of about 90% of the
thickness of the glass substrate in the 15 thickness
direction are formed in the glass substrates.
Further, a scribing method using a cutter head
including a mechanism for periodically changing
(vibrating)  a pressure to the bonded mother substrate
90 by a scribe 20 cutter such as a diamond point
cutter, cutter wheel or the  like for scribing the
bonded mother substrate 90 may be  effectively applied
to the cutting of the bonded mother  substrate 90 by
the substrate cutting system of the present
invention. 25 As the method for scribing the front and
back surfaces  of the bonded mother substrate 90, a
conventional method  as shown in Figure 56, in which
scribe lines are formed in  turn along lines to be
scribed Si to S4 along a vertical 30 direction, which
is a narrow side direction of the bonded  mother
substrate 90, and then scribe lines are formed in
turn along lines to be scribed S5 to S8 along the
horizontal  direction, which is wide side direction,
may be used in 22 November 2006  - 114  general.
Beside the above-described scribing method, at  



scribing method as shown in Figure 57 may be
preferably used  5 for the substrate cutting system of
the present invention. In Figure 57, four panel
substrates 90a are formed from one  bonded mother
substrate 90. The bondedmother substrate 90 has a
rectangular shape.  10 Four panel substrates 90a are
obtained by forming two panel  substrates 90a along
the longitudinal direction of the bonded  mother
substrate 90 and forming two panel substrates 90a
along the width direction which is orthogonal to the
longitudinal direction. Each of the panel substrates
90a 15 is formed with an appropriate space apart from
the adjacent  panel substrate 90a and from side edges
along the longitudinal  direction and side edges of
the width direction of the bonded  mother substrate
90. 20 By having the cutter wheel 162a of the upper
portion  substrate cutting device 260 and the cutter
wheel 162a of  the lower portion substrate cutting
device 170 oppose each  other, and are pressed and
rotated at the same time, scribe  lines across the
entire circumference are formed on the front 25 and
back surface of the bonded mother substrate 90 for
each  of the panel substrates 90a one by one in turn.
In this example, first, scribe line is formed along
one linear line to be scribed Si along the side edges
parallel  30 to the longitudinal direction of the
bonded mother substrate 90 for the panel substrate 90a
to be scribed. More  specifically, the cutter wheels
162a of the cutter heads  62c are pressed and rotated
on the bonded mother substrate 22 November 2006  115
90 along the line to be scribed S1. In Figure 58, it
is shown that the scribe start point  by the cutter
wheels 162a is a position on the bonded mother  5
substrate 90 (a position for internal cut). However,
it may 



be a position near the outside of the end surface of
the  bonded mother substrate 90 along the line to be
scribed Si  (a position for external cut).  10 When
the scribe line is formed along the line to be
scribed S1 by a vertical crack which extends across
the  entirety of the thickness direction, the scribing
device  guide body 30 is moved to Y direction and the
upper portion  substrate cutting device 160 and the
lower portion substrate 15 cutting device 170 are
moved in X direction at the same time  such that the
cutter wheels 162a revolves around the vertical  axis
by 270 degrees to form a.circular trace having a
radius  of about 1 mm (a corner portion A in Figure
58). 20 When the cutter wheels 162a are revolving, the
pressure of the cutter wheels 162a to the bonded
mother  substrate 90 is reduced so that there is no
deep vertical  crack formed on the bonded mother
substrate 90. When the  thickness of the bonded
substrate 90 is 0.7 mm, the depth 25 of the vertical
crack formed in the bonded mother substrate  90 when
the cutter wheels 162a is revolving is about 100  to
200 m. When the cross-scribing is performed by the
cutter  30 wheels 162a as shown in Figure 56, a chip
tends to be generated  in the bonded mother substrate
90 at cross points of the  scribe lines formed when
scribing is performed in first  direction and scribing
is performed in second direction. a:_s ._ i11 22
November2006  116  Since a vertical cracks which
almost extends to the  thickness of the bonded mother
substrate 90 has been already  formed when scribing is
performed in the first direction, 5 the mother glass
substrate 90 sinks in front of the first  



scribe line when the cutter wheels 162a reach near the
scribe  line in the first direction while scribing in
the second  direction and such a chip may be generated
when the cutter  wheels 162a run on the glass
substrates along the scribe 10 line in the first
direction at a crossing portion of the  scribe line in
the first direction and a scribe line in the  second
direction. In the scribing method as shown in Figure
57, the  15 cutter wheels 162a revolve and cross the
scribe line which  has been already formed along the
line to be scribed Sl with  the pressure to the bonded
mother substrate 90 being reduced.  Thus, a part of
the bonded mother substrate 90 does not sink  before
the scribing lines cross each other, and thus, it 20
is possible to prevent a chip from occurring in the
bonded  mother substrate 90 when the scribing lines
cross each other.  When travel direction of the cutter
wheels 162a revolve by 270 degrees and the cutter
wheels 162a are along  25 the linear line to be
scribed S2 along the width direction  of the panel
substrates 90a which are orthogonal to the line  to be
scribed S1, the cutter wheels 162a are pressed and
rotated along the line to be scribed S2. Thus, the
scribe  line is formed by a vertical crack which
extends across the 30 entirety of the thickness
direction along the line to be  scribed S2. Then,
again, the cutter wheels 162a revolve by 270 ~,t 22
November 2006  117 degrees to a direction orthogonal
to the line to be scribed  82 while forming a circular
trace having a radius of about  1 mm in corner portion
B without separating the cutter wheels  162a from the
front and back surfaces of the bonded mother 5
substrate 90. Thus, the cutter wheels 62a are along
the line  



to be scribed S3 and form the scribe line by a
vertical crack  which extends across the entirety of
the thickness direction  along., thellne__ _to be
scribed. s3. Furthermore, again, the  cutter wheels
162a revolve by 270 degrees to a direction 10
orthogonal to the line tobe scribed S3 while forming a
circular  trace having a radius of about 1 mm in
corner portion C without  separating the cutter wheels
162a from the front and back  surfaces of the bonded
mother substrate 90. Thus, the cutter  wheels 162a are
along the line to be scribed S4 and form 15 the scribe
line by a vertical crack which extends across  the
entirety of the thickness direction along the line to
be scribed S4. In this way, a closed curve including
four linear  20 scribe lines is formed around a panel
substrate 90a. Then,  for example, for forming the
panel substrate 90a adjacent  in the longitudinal
direction of the bonded mother substrate  90, a closed
curve including four linear scribe lines is  formed
across the entire circumference of the panel substrate
~.q 25 90a similarly. Then, closed curves including
four linear  scribe lines are formed across the entire
circumferences  for each of the remaining pair of the
panel substrates 90a  in turn. 30 Besides the
above-described scribing method, a  scribing method as
shown in Figure 58 can be preferably used  in the
substrate cutting System of the present invention.  In
Figure 58. four panel substrates 90a are formed from
one 22 November 2006  - 118  bonded mother substrate
90. In the scribing method shown in Figure 58, scribe
lines along lines to be scribed Sl and 52 which are
orthogonal  5 to each other on the panel substrates
90a are formed in the 



method as described above. For forming the scribe line
along  the line to be scribed Si , the cutter wheels
162a is positioned  outside the and surface of the
bonded mother substrate 90  and the scribe line along
the line to be scribed 51 is  10 continuously formed
therefrom. A chip which may be generated when the
cutter wheels  162a run on the front and back surfaces
of the bonded mother  substrate 90 at the start of
scribing does not affect the  15 panel substrates 90a
to become products. Then, the cutter wheels 162a
revolve by 270 degrees  to a direction orthogonal to
the line to be scribed Si while  forming a circular
trace in the corner portion A. Thus, the 20 cutter
wheels 162a are along the line to be scribed S2 and
form the scribe line by a vertical crack which extends
across  most of the entirety of the thickness
direction along the  line to be scribed S2. 25 Then,
the cutter wheels 162a are temporarily  separated from
the surface of the bonded mother substrate  90, and
the scribe lines along the lines to be scribed $3  and
S4 in a direction orthogonal to the line to be scribed
Si are formed in this order. In this case, a chip
which may 30 be generated when the cutter wheels 162a
run on the front  and back surfaces of the bonded
mother substrate 90 at the  start of scribing does not
affect the panel substrates 90a  to become products.
22 November 2006  - 119  In this way, four linear
scribe lines are formed  around the panel substrata
90a. Then, for example, for  forming the panel
substrate 90a adjacent in the longitudinal 5 direction
of the bonded mother substrata 90, four linear  scribe
lines are formed across the entire circumference of
the panel substrate 90a similarly. Then, closed curves



including tour linear scribe lines are formed across
the  entire circumferences for each of the remaining
pair of the  10 panel substrates 90a in turn. After
the scribe lines are formed on the bonded mother
substrate by the above-described scribing method, as
shown  in Figure 59, with the bonded mother substrate
90 on which 15 the scribe line 95 is formed being
supported by the timing  belts 121e of the second
substrate supporting units 1218,  the steam unit
portion 260 moves toward the substrate carry-in  side
and blows the steam entirely on the front and back
surfaces  of the bonded mother substrate 90 on which
the scribe lines 20 are carved to completely cut the
bonded mother substrate  90. At the same time, the
water remaining on the front and  back surfaces of the
bonded mother substrate 90 after the  steam is blown
thereto is removed by the air knife 71. 25 By blowing
the steam onto the entire front and back  surface of
the bonded mother substrate 90 having the scribe
lines carved thereon, the scribe lines formed by the
cutter  wheels 162a experience volume expansion since
the front and  back surface portions of the bonded
mother substrate 90 are 30 heated. In this way,
vertical cracks extend from the surface  of the upper
and lower mother substrates of the bonded mother
substrate 90 toward the bonded surface, and the bonded
mother  substrate 90 is completely out. gL.., 22
November 2006  - 120  Thereafter, as shown in Figure
59, all the panel  substrates 90a out from the bonded
mother substrate 90 on  the timing belts 121e of all
the second substrate supporting 5 units 121B of the
second substrate supporting portion 1208  are carried
out by the carrying robot 240 of the substrate
carry-out device 180, and thus, a cut bonded mother
substrate  



90' (mill end) is supported.._.. 10 Then, the
substrate carry- out device 180 and the steam  unit
portion 260 moves toward the end portion on the
substrate  carry-out aide. Thereafter, as shown in
Figure 60, the scribing device  15 guide body 130, the
second substrate supporting portion 1208,  and the
first substrate supporting portion 120A are slid
toward the substrate carry-out side. At this time,
timing  belts 121e of the first substrata supporting
units 121A of  the first substrate supporting portion
120A and the timing 20 belts 121e of the second
substrate supporting units 121E  of the second
substrate supporting portion 120E rotates as  if they
move the bonded mother substrate 90 in the substrate
carry-in direction at the same rate as the moving
speed of  the scribing device guide body 130. 25 Thus,
the timing belts 121e of the first substrate
supporting units 121A and the timing belts 121e of the
second  substrate supporting units 1218 are
sequentially brought  into a non-contact state without
being in sliding contact 30 from the lower surface of
the out bonded mother substrate  90'. The supports of
the out bonded mother substrate 90'  by the timing
belts 221e are sequentially released. Then,  support
of the out bonded mother substrate 90' (mill and) x 22
November 2006  121 by the clamp device 150 is released
and the out bonded mother  substrate 90' (mill end)
drops downward. In this case, the  out bonded mother
substrate 90' dropped downward (mill and  and cullet)
is guided by a guiding plate arranged in a slanted 5
state and is accommodated within a cullet
accommodation bolt.  By employing the scribing method
which will be  



_described below as the scribing method by the upper
portion  substrate cutting device 160 and the lower
portion substrate 10 cutting device 170 of the
scribing device guide body 130,  a cutting process of
the bonded substrate by the steam unit  portion 260
may be omitted. ., l d At this time, as shown in
Figure 61, the cutter wheals  15 162a are pressed and
rotated on an upper mother substrate  91 and a lower
mother substrate 92 of the bonded mother  substrate 90
along lines to be out on the mother substrates  91 and
92 for scribing the mother substrates 91 and 92. Thus,
vertical cracks Vm along thickness directions of the
mother 20 substrates 91 and 92 are sequentially formed
along the lines  to be cut, and main scribe lines MS
are formed. The vertical  cracks Vm are formed such
that they extend by 801 or more 5  of the thickness of
the mother substrates 91 and 92, and more preferably,
90% or more from surfaces of the mother  25 substrates
91 and 92. Thereafter, in the area outside the panel
substrates  obtained by cutting the mother substrates
91 and 92, the  mother substrates 91 and 92 are
scribed by pressing and 30 rotating the cutter wheels
162a along the main scribe lines  MS on the mother
substrates 91 and 92 with spaces of about  0.5 to 1.0
mm apart from the main scribe lines MS. In this  way,
vertical cracks Vs along the thickness directions of k
22 November 2006  122  the mother substrates 91 and 92
are sequentially formed along  the main scribe lines
MS to form supplementary scribe lines  SS. 5 At this
time, the cutter wheels 162a presses and  



rotates on the surfaces of the mother substrates 91
and 92,  and the blades thereof out into the surfaces
of the mother  substrates 91 and 92. Thus, a
compressed force is applied  to the surfaces of the
mother substrates 91 and 92 and the 10 compressed
force has influence on the surface portions of  the
vertical'cracks Vm in the main scribe lines MS which
have been already formed. In this example, the
vertical  cracks Vm forming the main scribe lines MS
are formed to  extendby 8O% ormoreof the thickness of
the mother substrates 15 91 and 92. Thus, when the
surface portion of the mother  substrates 91 and 92
are compressed, the vertical cracks  Vm of the main
scribe lines MS have gaps on the surface portions  of
the mother substrates 91 and 92 compressed and gaps on
bottom portions are widened. Therefore, the vertical
cracks 20 Vm are elongated toward the bonded surface
of the mother  substrates 91 and 92. When the vertical
cracks Vm reach the  bonded surface of the mother
substrates 91 and 92 and the  vertical cracks Vm reach
the bonded surface of the mother  substrates 91 and 92
across the entirety of the main scribe 25 lines MS,
the bonded mother substrate 90 is out along the  main
scribe lines MS. It is preferable that the
supplementary scribe lines  SS are formed with spaces
of about 0.5 to 1.0 mm apart from  30 the main scribe
lines MS. When the spaces between the supplementary
scribe lines SS and the main scribe lines MS  are
smaller than 0.5 mm, a large compression force is
applied  to the surface portion of the vertical cracks
Vm forming 22 November 2006  - 123  the main scribe
lines MS, and damage such as chip may. occur  in the
surface aide and portions of the vertical cracks Vm.
On the other hand, when the space is larger than 1.0
mm,  the compression force applied to the vertical
cracks Vm on 



5 the main scribe lines MS is not enough, and the
vertical  cracks Vm may not reach the bonded surface
of the mother  substrates 91 and 92. As described
above, by forming double scribe lines  10 of the main
scribe lines MS and the supplementary scribe  lines SS
with predetermined spaces, a plurality of panel
substrates 90a are cut out of the bonded mother
substrate  90. 15 Figure 62 is a diagram for
illustrating a scribe  pattern for cutting panel
substrates 90a out of the bonded  mother substrate 90
by using such double scribe lines of  the main scribe
lines MS and the supplementary scribe lines  SS. The
cutter wheels 162a of the upper portion substrate 20
cutting device 160 and the lower portion substrate
cutting  device 170 run along side edges of the
substrate carry-out  side of two panel substrates 90a
on the substrate carry-out  side of the bonded mother
substrate 90, and a double scribe  line (main scribe
line MS1 and supplementary scribe line 25 SS1) is
formed on the side edges of the substrate carry-out
side of the two panel substrates 90a. Then, main
scribe line MS2 and supplementary scribe  line SS2 are
formed along the side edges of the substrate  30
carry-in side of the two panel substrates 90a on the
substrate carry-out side of the bonded mother
substrate 90. When the  side edges of the substrate
carry-out side and the substrate  carry-in side of the
two panel substrates 90a on the substrate 22 November
2006  124  carry-out side of the bonded mother
substrate 90 are cut,  the scribing device guide body
130 slides toward the Substrate  carry-out side so
that the cutter wheels 62a locate on the  side edge
portion located on the substrate carry-out side 5 of
the bonded mother substrate 90. Then, the upper
portion  



substrate cutting device 160 and the lower portion
substrate  cutting device 170 slide along the upper
guide rail 131 and  the lower guide rail 132 so- that
the cutter wheels 162a of  the upper portion substrate
cutting device 160 and the lower 10 portion substrate
cutting device 170 are on an extension  of the side
edge of the panel substrate 90a on the substrate
carry-out side and close to the frame 1111 of the main
frame } 111, which is close to the main frame 111.
Along the extension  of the side edge, a double scribe
line (main scribe line  15 MS3 and supplementary
scribe line SS3) is formed, and the side edge close to
the frame 111A of the panel substrate  90a on the
substrate carry-out side and close to the frame  111A
of the main frame 111 is cut. 20 Then, double scribe
lines (main scribe lines MS4 to  MS6 and supplementary
scribe lines SS4 to SS6) are formed  in parallel with
the frame 111A in a similar manner. Thus,  side edges
of the panel substrates 90a located on the substrate
carry-out side in a direction along the frame 111A are
25 respectively out. Thereafter, regarding two other
panel substrates 90a  along the upper guide rail 131
and the lower guide rail 132,  side edges of the panel
substrates 90a are out by forming 30 double scribe
lines (main scribe lines MS7 to MS12 and
supplementary scribe lines SS7 to SS12) along side
edges  of the panel substrates 90a. I~> 22 November
2006  125  In the above description, an example where
double  scribe lines are individually formed has been
explained.  However, the present invention is not
limited to such a method.  As long as the double
scribe lines are formed along the side 5 edges of the
panels 90a, any method may be used. For example,  



double scribe lines may be formed on the side edges of
the  panel substrates 90a by using one scribe line.
Figure 63 is a plan view for illustrating a scribe  10
pattern for cutting panel substrates 90a out of the
bonded  mother substrate 90 by using double scribe
lines of the main  scribe lines MS and the
supplementary scribe lines 55. In  this example, the
mother substrates 91 and 92 of the bonded  mother
substrate 90 are cut along first to eighth lines to 15
be cut D1 through DO in this order to become four
panel  substrates 90a arranged in two rows and two
columns. The first line to be out Dl corresponds to
side edges  of two panel substrates 90a in a first row
along a row direction  20 (horizontal direction). and
is spaced apart from a side edge of the bonded mother
substrate 90 along the row direction  by a
predetermined space. The second line to be cut D2
corresponds to side edges of the two panel substrates
90a  in the first low, which are close to the panel
substrate 25 90a in a second row. The third line to be
out D3 corresponds  to side edges of two panel
substrates 90a in the second row  which are close to
the panel substrates 90a in the first  row, and is
spaced apart from the second line to be out D2  by 2
to 4 mm. The fourth line to be out D4 corresponds to
30 side edges of the two panel substrates 90a in the
second  row in a row direction (horizontal direction),
and is spaced  apart from the other side edges of the
bonded mother substrate  90 along the row direction by
a predetermined space. 22 November 2006  - 126  The
fifth line to be cut D5 corresponds to side edges  of
two panel substrates 90a in a first column along the
column  direction (vertical direction), and is spaced
apart from 5 one side edge of the banded mother
substrate 90 along the  column direction. The sixth
line to be out D6 corresponds  



to the side edges of the two panel substrates 90a in
the  first column, which are close to panel substrates
90a in  a second column. The line to be cut D7
corresponds to side 10 edges of the two panel
substrates 90a in the second column,  which are close
to the panel substrates 90a in the first  column, and
is spaced apart from the sixth line to be cut  D6 by 2
to 4 mm. The line to be cut DO corresponds to the
side edges of the two panel substrates 90a in the
second 15 column along the column direction (vertical
direction), and  is spaced apart from the other side
edges of the bonded mother  substrate 90 along the
column direction by a predetermined  space. 20 For
cutting such a bondedmother substrate 90, first,  the
cutter wheals 162a are pressed and rotated along, for
example, the first to fourth lines to be cut D1 to D4
in  this order. Thus, first to fourth main scribe
lines MS13  to MS16 are formed by vertical cracks
having depths of 90% 25 or more of the thicknesses of
the mother substrates 91 and  92 from the surface of
the upper and lower mother substrates  91 and 92 of
the bonded mother substrate 90. In this state, the
cutter wheels 162a are pressed  30 and rotated along
the fifth line to be out D5. Thus, fifth  main scribe
line MS17 is formed along the fifth line to be  cut
D5. 4 22 November 2006  - 127  Thereafter, sixth to
eighth main scribe lines MS18  to MS20 are formed
along the sixth through eighth lines to  be cut D6 to
D8 in this order by pressing and rotating the  cutter
wheels 162a along the sixth through eighth lines to  5
be out D6 to D8 in turn in a similar manner. After the
first through eighth main scribe lines MS  



13-to MS 20 are formed as such, first supplementary
scribe  line SS13 is formed along the first main
scribe line MS13 10 by pressing and rotating the
cutter wheels 162a in a side  edge portion of the
bonded mother substrate 90, which is  on opposite side
of the panel substrates 90a with respect  to the first
main scribe line MS13, with a space of about  0.5 to
1.0 mm from the first main scribe line MS13. Thus, 15
vertical cracks on the first main scribe line MS13
extend  toward the bonded surface of the mother
substrates 91 and  92 of the bonded mother substrate
90 and reach the bonded  surface of the mother
substrates 91 and 92. Such a phenomena  occurs across
entirety of the first main scribe line MS13, 20 and
the bonded mother substrate 90 is cut along the first
main scribe line MS13. Next, a second supplementary
scribe line SS14 is  formed along the second main
scribe line MS14 by the cutter  25 wheels 162a in an
area opposite to the panel substrates 90a with respect
to the second main scribe line MS14, with a  space of
about 0.5 to 1.0 mm from the second main scribe  line
MS14. Thus, vertical cracks on the second main scribe
line MS14 extend toward the bonded surface of the
mother 30 substrates 91 and 92 of the bonded mother
substrate 90 from  the surfaces of the mother
substrates 91 and 92 of the bonded  mother substrate
90, and the vertical cracks reach the bonded  surface
of the mother substrates 91 and 92 across the entirety
~a. 22 November 2006  - 128  of the second main scribe
line MS14. In this way, the bonded  mother substrate
90 is cut along the second main scribe line  MS14. 5
Along the third main scribe line MS15 and the fourth
main scribe line MS16, third supplementary scribe line
SS15  



and a fourth supplementary scribe line 8816 are
respectively  formed on the side opposite -to the
panel substrates 90a.  Thus, the bonded mother
substrate 90 is sequentially out 10 along the third
main scribe line MS1S and the fourth main  scribe line
MS16. Thereafter, along the fifth to eighth main
scribe  lines MS17 to MS20, fifth to eighth
supplementary scribe  15 lines SS17 to SS20 are formed
on the side opposite to the panel substrates 90a
respectively between the first main  scribe line 13
and the second main scribe line MS14, and  between the
third main scribe line MS15 and the fourth main
scribe line MS16. Thus, the bonded mother substrate 90
are 20 cut along the fifth to eighth main scribe lines
MS17 to MS20  and unnecessary portions are removed.
Asa result, four panel  displays 90a can be obtained.
In this example, the first to eighth main scribe lines
25 MS13 to MS20 are formed between and surfaces of the
bonded  mother substrate 90, more specifically, formed
across the  entirety of the lines to be out D1 to D8
formed across one  and surface of the bonded mother
substrate 90b to the opposing  other end surface.
Further, the first to eighth sup 30 plementary scribe
lines SS13 to 5520 are respectively formed across the
end surface or one cut surface which has been R  out
to the opposing other and surface or the other out
surface. 22 November 2006  - 129  The present
invention is not limited to the method  in which the
first to eighth main scribe lines MS13 to MS20  are
formed across the entirety of the lines to be out D1
to DS formed between the end surfaces of the bonded
mother 5 substrate 90, the first to fourth
supplementary scribe lines  SS13 to SS16 across the
one end surface of the bonded mother  substrate 90 and
the opposing other and surface, and the  



fifth to the eighth supplementary scribe lines SS17 to
the  SS20 are formed across one cut surface of the
bonded mother 10 substrate 90 to the opposing other
cut surface. As shown  in Figure 64, positions spaced
apart from the one end surface  of the mother glass
substrate 10 by about 0.2 to 0.5 mm may  be the start
positions of the first to eighth main scribe  lines
MS13 to MS 20, and similarly, positions in front of 15
the other end surfaces by about 0.2 to 0.5 mm may be
end  portions of the first to eighth main scribe lines
MS13 to  MS20. In this example, when the cutter wheels
162a are  20 pressed and rotated on the mother
substrates 91 and 92 of  the bonded mother substrate
90 to perform scribing f or forming  the first to
eighth main scribe lines MS13 to M520, vertical
cracks extend in back and front directions of the
scribing  direction with respect to the scribing start
positions. Thus, 25 the first to eighth main scribe
lines MS13 to MS20 to be  formed reach one end surf
ace. of the mother substrates 91  and 92 of the bonded
mother substrate 90. Similarly, even though the
scribing end positions  30 of the first to eighth main
scribe lines M513 to MS20 are  in front of the other
and surface of the mother substrates  91 and 92 of the
bonded mother substrate 90, since the vertical  cracks
in the mother substrates 91 and 92 extend in the
scribing 22 November 2006  130  direction, the first
to eighth main scribe lines MS13 to  M$20 to be formed
reach the other end surface of the mother  substrates
91 and 92. 5 This shows that it is not necessary to
form first  to eighth supplementary scribe lines SS13
to SS20 across  one end surface or one out surface
which has been out of  the mother substrates goand 91
to the opposing other and  



surface or the opposing other out surface. As shown in
Figure 10 64, positions appropriately spaced apart
from one and surface  or the one cut surface which has
been cut of the mother  substrates 91 and 92 of the
bonded mother substrate 90 by  0.2 to 0.5 mm may be
start positions of the first to eighth  supplementary
scribe lines SS13 to SS20. Similarly, 15 positions in
front of the other and surface or cut surface  by
about 0.2 to 0.5 mm may be and positions of the first
to eighth supplementary scribe lines SS13 to SS20.
Furthermore, one of the first to eighth main scribe
20 lines MS13 to MS20 and the first to eighth
supplementary  scribe lines SS13 to SS20 may be formed
across the one and  surface or one out surface which
has been out of the mother  substrates 91 and 92 of
the bonded mother substrate to the  other and surface
or the other out surface of the mother 25 substrates
91 and 92, and the other of the first to eighth  main
scribe lines MS13 to MS20 and the first to eighth
supplementary scribe lines SS13 to S520 may be formed
across  the position appropriately space apart from
the one end  surface or one out surface which has been
out of the mother 30 substrates 91 and 92 of the
bonded mother substrate 90 to  positions in front of
the other and surface or the other  cut surface of the
mother substrates 91 and 92. 22 November 2006  131
Figure 65 is a plan view for illustrating another
scribe patter for cutting the panel substrates 90a out
of  the bonded mother substrate 90. In this scribing
method,  first and second main scribe lines MS13 and
MS14 are formed 5 by the cutter wheels 162a, along
first and second lines to  be out Dl and D2 on the
bonded mother substrate 90 along  the horizontal
direction are respectively formed by vertical  cracks
which extend to 90% or more of the thicknesses -of  



the mother substrates 91 and 92 from the surfaces of
the 10 mother substrates 91 and 92 of the bonded
mother substrate  90. Thereafter, in the area between
the first and second  main scribe lines MS13 and MS14,
fifth main scribe line MS17  along the fifth line to
be cut D5 along the vertical direction  is formed by
the cutter wheels 162a, and fifth supplementary 15
scribe lines SS17 is formed on the side opposite to
the panel  substrates 90a being spaced apart from the
fifth main scribe  line MS17 by about 0.5 to 1.0 mm.
In this example, the fifth main scribe line MS17 and
20 the fifth supplementary scribe line SS117
respectively cross  the first and second main scribe
lines MS13 and MS14. The  fifth main scribe line MS17
runs over the second main scribe  line MS14 and then
is inverted by 180 degrees to form the  fifth
supplementary scribe line SS17 so that the fifth main
25 scribe line MS17 and the fifth supplementary scribe
line P,.!  SS17 are formed continuously with one
scribing. Thereof ter, similarly, in the area between
the first  and second main scribe lines MS13 and MS14,
sixth scribe  30 line MS1B is formed by the cutter
wheels 162a along sixth line to be cut D8, and then is
inverted to form sixth  supplementary scribe line SS18
on the side opposite to the  panel substrates 90a.
Further, seventh main scribe line MS 19 Is 22 November
2006  - 132  and seventh supplementary scribe lines
SS19, and eight main  scribe line MS20 and eighth
supplementary scribe lines 5520  are formed similarly
in turn. Since the fifth to eighth main  scribe lines
MS17 to MS20 and the f itth to eighth supplementary 5
scribe lines $517 to SS20 pass across the first and
second  main scribe lines MS13 and MS14, it is ensured
that vertical  cracks forming the first and second
main scribe lines MS13  



and MS14 reach the bonded surface of the mother
substrates  91 and 92 of the bonded mother substrate
90 across the entirety 10 of the first and second main
scribe lines MS13 and MS14,  and a pair of the panel
substrates 90a are obtained.  Before the substrate is
out into the pair of the panel substrates 90a at this
point, an area of the bonded mother  15 substrate 90
which has not been cut is referred to a second
substrate portion 90o. Next, as shown in portion (b)
of Figure 65, on the  second substrate portion 90c cut
by the second main scribe  20 line MS14, the cutter
wheels 162a are pressed and rotated along the lines to
be cut D3 and D4 on the bonded mother  substrate 90
along the vertical direction, and third and  fourth
main scribe lines MS15 and MS16 are formed by vertical
cracks extended to 90% or more of the thicknesses of
the 25 mother substrates 91 and 92 from the surfaces
of the mother  substrates 91 and 92 of the bonded
mother substrate 90.  Thereafter, in the area between
the third and fourth main  scribe lines MS15 and MS16,
ninth main scribe line M521 and  fifth supplementary
scribe line SS21 along ninth line to 30 be cut D9
along the vertical direction, tenth main scribe  line
MS22 and tenth supplementary scribe line SS22 along
the tenth line to be out D10, eleventh main scribe
line MS23  and eleventh supplementary scribe line SS23
along the eleventh 22 November 2006  133  line to be
out Dl1, and twelfth main scribe line MS24 and
twelfth supplementary scribe line SS24 along the
twelfth  line to be cut D12 are sequentially formed
outside the panel  substrates 90a so as to cross the
third and fourth main scribe 5 lines MS15 and MS16.
Thus, the second substrate portion 90a  is out, and a
pair of panel substrates 90a are cut. It is not
necessary that the fifth to twelfth  



supplementary scribe lines SS21 to SS24 cross the
first and  10 third main scribe lines MS13 and MS15.
For example, as shown in Figure 66, positions in front
of the first and third main  scribe lines MS13 and
MS15 by about 0.2 to 0.5 mm may be  end portions of
the fifth to twelfth supplementary scribe  lines SS17
to SS24. In such a case, vertical cracks forming 15
the fifth to twelfth supplementary scribe lines SS17
to SS24  also extend in the scribing direction. The
fifth to twelfth  main scribe lines MS17 to MS24 are
cut across the entirety  of the main scribe lines MS17
to MS24. 20 In the case where the scribe lines are
formed to cross  each other for cutting.the substrate
as described above,  as shown in Figure 67, first, the
main scribe lines MS13  to MS16 are formed along the
first to fourth lines to be  out Di to D4, and then,
the fifth main scribe line MS17 and 25 the fifth
supplementary scribe line SS17, the sixth main  scribe
line MS18 and the sixth supplementary scribe line
9918, the seventh main scribe line MS19 and the
seventh  supplementary scribe line SS19, and the
eighth main scribe  line MS20 and the eighth
supplementary scribe line SS20 are 30 formed to
respectively cross the first main scribe line MS13
and fourth main scribe line MS16 such that the main
scribe  lines and the supplementary scribe .lines are
formed  continuously with one scribing by inverting
the line by 180 r  "Al 22 November 2006  134  degrees
after they cross over the fourth main scribe line
MS16. Figure 68 is a schematic plan view for
illustrating  5 a scribing pattern for cutting the
display panels 90a out  of the bonded mother substrate
90 by using double scribe  



lines of main scribe lines MS and supplementary scribe
lines  SS. First, with the scribing method shown in
Figure 57, four  scribe lines along lines to be
scribed S1 to S4 with respect 10 to the panel
substrates 90a (hereinafter, four linear scribe  lines
across the entire circumferences of the panel
substrates  90a will be referred to as main scribe
line DSl) are formed.  Then, outside the. panel
substrates 90a with respect to the  main scribe line
DS1, four linear sub-scribe line D52 in 15 parallel to
the main scribe line DS1 spaced apart from the  main
scribe line DS1 by about 0.5 to 1 mm. As described
above, when the sub-scribe line DS2 is  formed with a
space of about 0.5 to 1 mm apart from the main  20
scribe line DS1, a stress is applied to a horizontal
direction which is orthogonal to the formation
direction of the scribe  lines on a surface of the
bonded mother substrate 90 when  the sub-scribe line
52 is formed. Thus, a compression force  is applied to
surface portions of the vertical cracks which 25 form
the main scribe line DS1 which has been already
formed.  When the compression force is applied to the
surface portion  of the vertical cracks forming the
main scribe line DS1 as  such, a reaction force is
applied in a direction to widen  the width of the
vertical cracks forming the main scribe 30 line DS1.
In this way, the vertical cracks extend in the
thickness direction of the bonded mother substrate 90
and  the vertical cracks reach the bonded surface of
the mother  substrates 91 and 92 of the bonded mother
substrate. 22 November 2006  135  In this example, as
shown in Figure 69, sub-scribe  line DS2 may be formed
continuously after the main scribe  line DS1 without
separating the cutter wheels 162a from the 5 front and
back surfaces of the bonded mother substrate 90  after
the main scribe line DS1 is formed. 



Furthermore, as shown in Figure 58, when scribe lines
are first formed along lines to be scribed S1 and S2,
and  10 then scribe lines are continuously formed
along lines to be scribed S4 and S2, as shown in
Figure 70, the sub-scribe  line DS2 may be formed
after the main scribe line DS1 is  ~`rw formed. 15
Further, as a method for cutting the substrate, a
method in which double scribe lines are formed on the
bonded  mother substrates where the glass substrates,
which is a  type of brittle material substrate, are
bonded as mother  substrates has been described.
However, the present 20 invention is not limited to
this. When the substrate is a  metal substrate such an
steel sheet, wood plate, a plastic  substrate, and a
brittle material substrate such as ceramics
substrate, glass substrate, semiconductor substrate or
the  like, amsthodfor cutting the substrate by using,
for example, 25 laser light, a dicing saw, a cutting
blade, a diamond cutter,  or the like may be used.
Furthermore, the substrates include, besides mother
substrate, a bonded substrate formed by bonding the
same  30 type of mother substrates, a bonded mother
substrate formed by bonding different types of mother
substrates, and a  substrate formed by laminating
mother substrates. ;v  fir: 22 November 2006  136
<Embodiment 3> Figure 71 is a schematic perspective
view showing  an example of another embodiment of the
substrate cutting  system according to the present
invention in whole. Figure 5 72 is a plan view of the
substrate cutting system. Figure  73 is a aide view of
the substrate cutting system. In the  



present invention, "substrates" include mother
substrates  out into a plurality of substrates and
also-include single  plates of metal substrates such
as steel sheets, wood plates, 10 plastic substrates
and ceramic substrate, semiconductor  substrates, and
brittle material substrates such as glass  substrates.
Furthermore, the substrates" are not limited  to such
single plates, but also includes bonded substrates
formedby bonding pairs of substrates and laminated
substrates  15 formed by laminating pairs of
substrates. The substrate cutting system according to
the present  invention out the bonded mother substrate
90 formed by boding  apairofmotherglass substrates
toeach otherintoaplurality 20 of panel substrates
(display panel bonded substrates) for producing, for
example, panel substrates (display panel  bonded
substrates) of the liquid crystal display apparatus
which are bonded to each other. 25 A substrate cutting
system 300 according to Em- bodiment 3 includes a
positioning unit portion 320, a scribe  unit portion
340, a lift conveyer portion 360, a steam break  unit
portion 380, a substrate carrying unit portion 400,  a
panel inversion unit portion 420, and a panel terminal
30 separation portion 440. Regarding the substrate
cutting system 300 according  Embodiment 3, a side on
which positioning unit portion 320 { P  $S'3  9' 22
November 2006  137 Is located is referred to an a
substrate carry-in side and  a side on which the panel
terminal separation portion 440  is located is
referred to as a substrate carry-out side in  the
following description. In the substrate cutting system



5 300, a direction in which the substrates are carried
(substrate flowing direction) is +Y direction from the
substrate carry-in side to the substrate carry-out
side.  The direction in-which the substrates are
carried is a  direction orthogonal to a scribing
device guide body 342 10 of the scribe unit portion
340 in a horizontal fashion and  the scribing device
guide body 342 is provided along X  direction. The
following description will be made with reference  15
to an example in which the bonded mother substrate 90
is  cut as a substrate. First, the bonded mother
substrate 90  is carried into the positioning unit
portion 320 by a carrying  device (not shown) of the
former step. Then, the positioning  unit portion 320
places the bonded mother substrate 90 on 20 a first
substrate supporting portion 341A of the scribe unit
portion 340 and positions the bonded mother substrate
90  on the first substrate supporting portion 341A. As
shown in Figure 74, the positioning unit portion  25
320 includes : a guide bar 326 elongated along one
side edge  of a mounting structure 330, which is
provided along Y  direction on the mounting structure
330 via pillars 328;  and a guide bar 327 elongated
along the other side edge of  the mounting structure
330 in parallel with the guide bar 30 326. The
positioning unit portion 320 further includes a  guide
bar 325 elongated along X direction provided on the
mounting structure 330 via pillars 328 on the
substrate  carry-in side of the mounting structure 330
between the guide I 22 November 2006  138  bar 326 and
the guide bar 327. The guide bar 325 and the guide bar
326 respectively  include a plurality of reference
rollers 323 which will be  



5 criteria for positioning the bonded mother substrate
90. The guide bar 327 includes a plurality of pushers
324 for  pushing the bonded mother substrate 90 toward
the reference  I'... rollers provided on-the guide bar
326 for positioning the  bonded mother substrate 90.
10 Above the mounting structure 330, a plurality of
suction pad bases 321 are provided between the guide
bar  326 and the guide bar 327 with predetermined
spaces  therebetween. The suction pad bases 321 are
held by a moving 15 device 322 provided on an upper
surface of the mounting 't!  structure 330 on the
guide bar 326 side and a moving device 322 provided on
an upper surface of the mounting structure  330 on the
guide bar 327 side. 20 The suction pad bases 321
Include suction bases 321a.  Plurality of the suction
bases 321a receive the bonded mother  substrate 90
from the carrying device (not shown) of the  former
step, and suck the bondedmother substrate 90 by
sucking  devices which are not shown for adsorption.
25 The first substrate supporting portion 341A of the
scribe unit portion 340 moves toward the substrate
carry-in  side andwaits at the position of the
positioning unit portion  320. The plurality of
suction pad bases 321 holding the bonded 30 mother
substrate 90 sink into the waiting first substrate
supporting portion 341A by moving devices 322. Thus,
the  bonded mother substrate 90 is placed on the first
substrate  supporting portion 341A. '7 22 November
2006  139  The scribe unit portion 340 has a structure
similar  



to that in the substrate cutting system 100 according
to  Embodiment 2 except for it does not include the
substrate 5 carry-out device 180 and the steam unit
portion 260. Other  mechanical structure is similar to
that of Embodiment 1.  The scribing device guide body
342 of the scribe unit portion 340 is coupled with the
first substrate supporting  10 portion 341A and a
second substrate supporting portion 3428,  and, as the
scribing device guide body 342 moves in Y direct ion ,
the first substrate supporting portion 341A and the
second  substrate supporting portion 341E move in the
same direction  as the scribing device guide body 342
at the same time.  15 The first substrate supporting
portion 341A and the  second substrate supporting
portion 34113 respectively  include a plurality of
first substrate supporting units 344A  and a plurality
of second substrate supporting units 344B 20 which are
movable in the same direction as the moving direction
of the scribing device guide body 342. The first
substrate  supporting units 344A and the second
substrate supporting  units 344B are respectively
formed linearly along a direction  parallel to a frame
343A and a frame 3438 (Y direction).  25 One of the
first substrate supporting units 344A  provided in the
first substrate supporting portion 341A is  similar to
the first substrate supporting units 121A shown  in
Figure 43 in Embodiment 2. Timing belts provided in
the  30 first substrate supporting units 344A are
rotated when clutch  provided in the first substrate
supporting portion 341A is  coupled with a driving
axis. 3 22 November 2006  



140  A plurality of the first substrate supporting
units  344A are arranged with predetermined spaces
therebetween,  and move in X direction along the
frames 343A and 3438 with  the scribing device guide
body 342. 5 Amechaniam forrotating the timingbelts of
the first  substrate supporting units 344A having such
structures is  - similar to that shown in Figures 44
to 46 in -Embodiment 2. The frames 111A and iii8 in
Figure 44 correspond to the frames  10 343A and 343E
in Embodiment 3. As shown in Figure 44, clamp units
including clutches  for rotating timing belts by
rotating driving timing pulleys  of the plurality of
first substrate supporting units 344A 15 provided in
the first substrate supporting portion 341A are
provided on the sides of frames 343A and 3438. As
shown in Figure 73, a pillar 345 on the frame 343A
side which supports the first substrate supporting
units  20 344A and a pillars 345 on the frame 343B
side are held by the guide bases 347, and to the
pillars 345 for supporting  both ends of the scribing
device guide body 342, movers (not  shown) of the
linear motors are attached. Thus, by driving  the
linear motors, the scribing device guide body 342 is
25 moved toward the substrate carry-in side, and a
plurality  of first substrate supporting units 344A of
the first  substrate supporting portion 341A are moved
toward the  substrate carry-in side. 30 When the
scribing device guide body 342 is moved,  the pinion
of the clutch unit on the frame 343A side and  the
pinion of the clutch unit on the frame 3438 side,
which  are engaged with the racks attached as in
Figure 45 along {  3 



22 November 2006  - 141  the frames 343A and 3438, are
rotated. For rotating the driving tinting pulleys of
the first  substrate supporting units 344A and moving
the timing belts,  5 clutches on both sides of the
frames 343A and 3438 may be coupled to the respective
driving axes to which the rotation  of the pinions is
transmitted, or the clutch on one of the  frames 343A
and 3438-may be coupled to the driving axes to  which
rotation of the pinions is transmitted. 10 The second
substrate supporting portion 3418  includes a
plurality of second substrate supporting units  3448
which are movable in the same direction as the moving
} direction of the scribing device guide body 342. The
second  15 substrate supporting units 3448 have
similar structures as  those of the first substrate
supporting units 344A, and  supported by the pillar
345 on the frame 343A side and the  pillar 345 on the
frame 3438 side so as to be attached in  an inverted
direction with respect to Y direction to provide 20 an
arrangement symmetrical with respect to the
scribingdevice  guide body 342. The respective pillars
are supported by the  guide bases 347. Since the
movers (not shown) of the linear motors  25 are
attached to the guide bases 347 for holding the
pillars  346 which support both ends of the scribing
device guide  body 342, the scribing device guide body
342 is moved toward  the substrate carry-in side by
driving the linear motor,  and a plurality of the
second substrate supporting units 30 3448 of the
second substrate supporting portion 3418 also  move
toward the substrate carry-in side. On the frame 343A
side and the frame 3438 side of 3 



r I  22 November 2006 - 142  the second substrate
supporting portion 3418, clutch units  similar to
those in the first substrate supportin g portion  341A
are provided. When the scribing device guide body 342
is moved, the pinion of the clutch unit on the frame
343A 5 side and the pinion of the clutch unit on the
frame 343E  side, which are engaged with the racks
attached along the  frames 343A and 343B, are rotated.
For rotating the driving timing pulleys of the second
10 substrate supporting units 344B and moving the
timing belts,  clutches on both sides of the frames
343A and 3438 may be  coupled to the respective
driving axes to which rotation  of the pinions is
transmitted, or the clutch on one of the  frames 343A
and 3438 may be coupled to the driving axes to  15
which rotation of the pinions is transmitted.
Furthermore, above the mounting structure 350, the
clamp device 351 for clamping the bonded mother
substrate 90, which is supported by the first
substrate supporting sS  20 portion 341A and pushed
against the positioning pine so as  tobepositioned,
isprovided. For example, as showninFigure 71, the
clamp device 351 includes a plurality of clamp devices
351 attached to the frame 3438 with predetermined
spaces  therebetween in a longitudinal direction so as
to clamp a 25 side edge of the bonded mother substrate
90 along the frame  3438, and a plurality of clamp
devices 351 arranged along  the direction orthogonal
to the frame 343E with a pre- determined spaces
therebetween for clamping a side edge of  the bonded
mother substrate 90 on the substrate carry-in  30
side. The operation of each of the clamp devices 351
is  



as described with reference to Figures 49 and 50, and
thus, 143 - 22 November 2006   the description thereof
is omitted. Further, in the above-described the
arrangement of  the clamp device 351, the clamp
devices 351 for holding the  S bonded mother substrate
90 is provided on the substrate carry-in side in a
direction orthogonal to the frame 343A  and the frame
343H. However, even when the clamp device 351  Is
provided only on theframe 3438, the bonded mother
substrate  90 can be held without receiving damage. 10
The structure of the clamp devices 351 as described
above is merely an example used in the substrate
cutting  } system of the present invention, and the
structures are not limited to such structures. The
clamp device 150 and the  15 clamp members 151 may
have any kind of structures as long  as they can grip
or hold the side edges of the bonded mother  substrate
90. When the substrate size is small, the substrate
can be held by clamping one position of the side edge
of  the substrate, and the substrate can be out
without causing  20 a defect in the substrate. As
shown in Figure 40 of Embodiment 2, the upper  portion
substrate cutting device 160 is attached to the upper
guide rail 352 in the scribing device guide body 342.
The 25 lower portion substrate cutting device 170
having the similar  structure as the upper portion
substrate cutting device 160  but inverted upside down
as shown in Figure 41 of Embodiment  2 is attached to
the lower guide rail 354. The upper portion  substrate
cutting device 160 and the lower portion substrate 30
cutting device 170 respectively slide along the upper
guide  rail 352 and the lower guide rail 353 by the
linear motors.  For example, in the upper portion
substrate cutting 



22 November 2006  - 144  device 160 and the lower
portion substrate cutting device  170, a cutter wheel
1626 for scribing the upper glass substrate  of the
bonded mother substrate 90 similar to that shown in
Figures 40 and 41 in Embodiment 2 is rotatably
attached to 5 atipholderl62b, and the tip holder 162b
is rotatably attached  to a cutter head 162a having an
axis in a direction vertical  to the front and back
surfaces of the bonded mother substrate  90 held by
the clamp devices 351. The cutter head 162c is
movable along a direction vertical to the front and
back 10 surfaces of the bonded mother substrate by
driving means  which is not shown. The cutter wheel
162a is appropriately  loaded by energizing means
which is not shown. The cutter wheel 162a held by the
tip holder 162b  15 may have a blade edge protruded so
as to have a center portion  in a width direction of a
shape of letter V with an obtuse  angle and may have
protrusions of a predetermined height  formed on the
blade edge with predetermined pitches in a
circumferential direction as disclosed in Japanese
Laid-Open  20 Publication No. 9-188534. The lower
portion substrate cutting device 170  provided on the
lower guide rail 353 has a similar structure  as the
upper portion substrate cutting device 160 but
inversed 25 upside down. A cutter wheel 1626 of the
lower portion  substrate cutting device 170 (see
Figure 41) is arranged  so as to oppose the cutter
wheel 162a of the upper portion  substrate cutting
device 160. 30 The cutter wheel 162a of the upper
portion substrate  cutting device 160 are pressed onto
a surface of the bonded  mother substrate 90 and
rotated by the above-described  energizing means and
moving means of the cutter head 162c. 22 November 2006



- 145  The cutter wheel 162a of the lower portion
substrate cutting  device 170 is pressed onto a back
surface of the bonded mother  substrate 90 by the
above-described energizing means and  moving means of
the cutter head 1620. By moving the upper 5 portion
substrate cutting device 160 and the lower portion
substrate cutting device 170 in the same direction at
the  same time, the bonded mother substrate 90 is out.
It is preferable that the cutter wheel 162a is  10
rotatably supported by a cutter head 165 using a servo
motor  disclosed in WO 03/011777. Figure 51 shows a
side view of an exemplary cutter  head 165 using a
servo motor. Figure 52 is a front view of  15 the main
part of the cutter head 165. A servo motor 165b is
held between a pair of side walls 165a in an inverted
state. In the lower part of the side walls 165x, a
holder  maintaining assembly 1650 having a shape of
letter L when  viewed from side is rotatably provided
via a spindle 165d. 20 On the front portion of the
holder maintaining assembly 165c  (the right hand part
in Figure 52), the tip holder 162b for  rotatably
supporting the cutter wheel 162a via an axis 165e.
Flat bevel gears 165t are respectively attached to the
rotation axis of the servo motor 165b and the spindle
165d 25 so as to engage each other. With such a
structure, by rotating  the servo motor 165b in normal
or inverted direction, the  holder maintaining
assembly 165c performs an elevating  operation having
the spindle 165d as a fulcrum and, the cutter  wheel
162a troves up and down. The cutter head 165 itself 30
is included in the upper portion substrate cutting
device  160 and/or lower portion substrate cutting
device 170. f3  Figure 53 is a front view showing
another example 22 November 2006  



- 146  of a cutter head using a servomotor. In this
example, the  rotation axis of the servo motor 165b is
directly connected  to the holder maintaining assembly
1650. 5 The cutter heads of Figures 51 and 53 moves
the cutter  wheel 162a for positioning by rotating the
servo motor by  position control. Such a cutter head
controls a rotation  torque which acts to bring back
the position of the cutter  wheel 162a to the position
which has been previously set 10 to the servo motor
165b when the position is -moved from the  set
position, and transmits a scribing pressure to a
brittle  material substrate during scribing operation
in which the x'  cutter head is moved in the
horizontal direction to form scribe lines on the
bonded mother substrate 90. In other  15 words, the
servo motor 165b controls the position of the  cutter
wheel 162a in a vertical direction and also serves  as
energizing means for the cutter wheel 162a. {  By
using the cutter head including the servo motor 20 as
described above, the rotation torque of the servo
motor  can be corrected while the bonded mother
substrate 90 Is  being scribed instantly in accordance
with the change in  a scribing pressure due to a
variance in resistance applied  to the cutter wheel.
Thus, stable scribing is performed and  25 scribe
lines with high quality can be formed. A cutter head
including a mechanism to periodically  change the
pressure to the bonded mother substrate 90 by  a
scribing cutter by vibrating the scribing cutter such
as 30 a diamond point cutter and/or cutter wheel for
scribing the  bonded mother substrate 90 may also
effectively applied to  the cutting of the mother
substrate by the substrate cutting  system of the
present invention. 



22 November 2006  147  The structures o the upper
portion substrate cutting  device 160 and the lower
portion substrate cutting device  170 are not limited
to the above-described structures. The 5 devices may
have any kind of structures as long as they process
the front and back surfaces of the substrate to cut
the  substrate. For example, the upper portion
substrate cutting  10 device 160 and the lower portion
substrate cutting device  170 may be a device for
cutting the mother substrate by using  laser light, a
dicing saw, a cutting blade, a diamond cutter,  f=- or
the like. 15 When the mother substrate is a metal
substrate such  as steel sheet, wood plate, a plastic
substrate, and a brittle  material substrate such as
ceramics substrate, glass  substrate, semiconductor
substrate or the like, a scribing  device for cutting
the mother substrate by using, for example, 20 laser
light, a dicing. saw, a cutting blade, a diamond
cutter,  or the like may be used. Furthermore, the
upper portion substrate cutting  device 160 and the
lower portion substrate cutting device  25 170
mayfurtherinelude cutting assistarcemeans for
assisting in the cutting of the substrate. The cutting
assistance means  may be, for example, means for
pressing a roller or the like  to the substrate,
ormeans orwarming (heating) the substrate  by spraying
compressed air to the substrate, irradiating 30 the
substrate with laser, or blowing hot air to the
substrate.  In the above example, the upper portion
substrate  cutting device 160 and the lower portion
substrate cutting 22 November 2006  - 148  device 170
have the same structure. However, they may have  



different structures depending upon the cutting
pattern of  the substrate and cutting conditions for
the substrate. 5 The lift conveyer portion 360 is a
device for carrying  the scribed bonded mother
substrate 90 which is placed on  the plurality of
second substrate supporting units 3448 of  the second
substrate supporting portion 241B to-the steam  break
unit portion 380 after the bonded mother substrate 10
90 is scribed by the upper portion substrate cutting
device  160 and the lower portion substrate cutting
device 170 of  the scribing device guide body 342 of
the scribe unit portion  340, and then, clamping of
the bonded mother substrate 90  by the clamp devices
351 is released. 15 Figure 75 is a plan view of the
lift conveyer portion  360. Figure 76 is a side view
of third substrate supporting  units 361 which form
the lift conveyer portion 360. 20 Each of the third
substrate supporting units 361 has  a support main
body 361a elongated linearly along a direction
parallel to the frames 343A and 343B (Y direction),
and timing  pulleys 3610 and 361d for guiding a timing
belt 361e are  respectively attached to end portions
of the support main 25 body 361a. A driving timing
pulley 361b is coupled to a  rotation axis to which
rotation of a rotation motor 367 is  transmitted by a
belt 368, and rotates the timing belt 361e. A
plurality of the third substrate supporting units  30
361 are arranged in the lift conveyer portion 360 with
predetermined spaces therebetween. The plurality of
the  third substrate supporting units 361 are held to
a holding  frame 362 via pillars 365 such that a
plurality of the second 22 November 2006  149
substrate supporting units 3448 of the second
substrate  supporting portion 3418 of the scribe unit
portion 340 are  



Inserted between the spaces. 5 A center portion of
each of the frames 362a of the  holding frames 362 on
the frame 343A side and the frame 3438  side includes
a cylinder 366. The main body of the cylinder  366 is
jointed to an upper surface of mounting structure
370, and a rod of the cylinder 366 is jointed to each
of 10 the frames 362a of the holding frames 362. On
both sides  of each of the frames 362a of the holding
frames 362, guide  shafts 364 are provided, and
respectively inserted into linear  guides 363 provided
on the upper surface of the mounting  structure 370.
15 The scribed bonded mother substrate 90, which is
placed on the plurality of second substrate supporting
units  344B of the second substrata supporting portion
241B after  the bonded mother substrate 90 is scribed
by the upper portion 20 substrate cutting device 160
and the lower portion substrate  cutting device 170 of
the scribing device guide body 342  of the scribe unit
portion 340, and then, clamping (holding)  of the
bonded mother substrate 90 by the clamp devices 361
is released, is placed on the plurality of the third
substrate 25 supporting units 361 and is moved to a
predetermined position  in upstream (+Z direction)
along a vertical direction by  driving the cylinders
366. Then, by rotating the rotation  motor 367 and
moving the timing belt 361e, the bonded mother
substrate 90 is moved to the steam break unit portion
380.  30 The steambreak unit portion 380 has similar
structure  as the steam unit portion 260 shown In
Figure 47 in Embodiment  2 except that it is fixed
instead of moving along X direction. 22 November 2006
150  The steam break unit portion 380 includes an
upper  



steam unit attachment bar 381 for attaching a
plurality of  steam units 384 for spraying steam to
the upper mother 5 substrate 91 of the bonded mother
substrate 90 and a lower  steam unit attachment bar
382 for attaching a plurality of  steam units 384 for
spraying steam on the lower mother  substrate 92 of
the bonded mother substrate 90 attached to  pillars
383 along X direction parallel to the scribing device
10 guide body 342. The pillars 383 of the scribe unit
portion 340 on  the frame 343A side and the frame 343E
side are respectively  jointed to the upper surface of
the mounting structure 370. 15 On the substrate
carry-out side of the steam break unit portion  380, a
belt conveyer 385 for supporting and carrying the
completely out bonded mother substrate 90 after steam
is  sprayed on the front and back surfaces of the
bonded mother  substrate 90 from the steam units 384,
which is, for example,  20 a rotating belt having a
sheet shape, is provided. The rotation moving speed of
the belt conveyer 385  provided on the substrate
carry-out aide of the steam break  unit portion 380 is
set to be substantially the same as the 25 rotation
moving speed of the timing belt 361e of the plurality
of the third substrate supporting units 361 of the
lift  conveyer portion 360, and they move in
synchronization. The steambreakunit portion 380 has
similar structure  30 as the steam unit portion 260
shown in Figure 47 in Embodiment  2. A plurality of
steam units 384 are attached to the upper  steam unit
attachment bar 381 and a plurality of steam units  384
are attached to the lower steam unit attachment bar
382 4 22 November 2006  - 151  with a gap GA spaced
apart from the upper plurality of steam  units 384.
The gap GA is adjusted so as to allow the bonded  



mother substrate 90 to pass through.the gap GA. 5 The
structures of the steam units 384 are similar  as
those of the steam units 261 shown in Figure 48 in
Embodiment  2. Each of the steam units 384 is mostly
made of an aluminum  material, and a plurality of
heaters 261a are embedded in  a vertical direction.
When an opening/closing valve (not 10 shown) which can
be opened or closed automatically is opened,  water
flows into the steam unit 261 from a water supply port
261b and heated by the heaters 261a. The supplied
water is  vaporized andbecomes steam. The steam is
blown to the surface  of the mother substrate through
a conducting hole 261a and  15 from a spray nozzle
261d. Further, on the carry-out side of the upper
steam  unit attachment bar 381, an air knife 386 for
removing water  which remains on the surface of the
mother substrate 90 after 20 the steam is blown to the
upper surface of the mother substrate  90 is attached.
The lower steam unit attachment bar 382 also includes
the steam units 384 and the air knife 385 similar to
those  25 attached to the upper steam unit attachment
bar 382. The ecribedbondedmother substrate 90 whichle
placed  on the plurality of second substrate
supporting units is  placed on the third substrate
supporting units 361 and is 30 moved to a
predetermined position above along the vertical
direction (Y direction). Then, the belt Conveyer 385
provided on the steam break unit portion 380 on the
substrate  carry-out side is moved at the
substantially same rotation 22 November 2006  - 152
moving speed as that of the timing belts 361e of the
plurality  of the third substrate supporting units
361. Thus, the  scribed bonded mother substrate 90
passes through the steam  break unit portion 380, is
cut into panel substrates 90a,  



5 and is to be supported by the belt conveyer 386. The
substrate carrying unit portion 400 is a device  for
taking up a moving or stopped panel substrate 90*
which  has passed through the steam break unit portion
380, has 10 been cut into panel substrates 90a, and is
to be supported  by the belt conveyer 385, and placing
on a panel holding  portion 422 of an inverted
carrying robot 421 of panel  inversion unit portion
420. 15 Above the mounting structure 370 and mounting
structure 430 of the substrate carrying unit portion,
a  substrate carry-out device guide 401 for allowing
the carrying  robot 410 for carrying out the panel
substrates out out of  the bonded mother substrate 90
to move in X direction parallel 20 to the steam break
unit portion 380 and the scribing device  guide body
342 , which is a direction orthogonal to Y direct ion,
that is a substrate flowing direction. The substrate
carrying unit portion 400 has both and portions of the
substrate carry-out device guide 401 slide via
supporting 25 members 404 by linear motors along
guides 403 respectively  provided on the upper
surfaces of the mounting structure  370 and 430 via
pillars 402 on the frame 343A side and the  frame 343H
side. In this case, the linear motors are formed  by
inserting movers (not shown) of the linear motors 30
respectively attached to the supporting members 404
into  the stators respectively provided on the guides
403. The carrying robot 410 includes an adsorption
portion 22 November 2006  153  (not shown) for
suction-adsorbing panel substrates 90* cut  out of the
bonded mother substrate 90. The carrying robot  410 is
slid to the substrate carry-out side with the panel
substrate 90a adsorbed by the adsorption portion.
Thus, the 5 panel substrate 90a is placed on the panel
holding portion  



422 of the inverted carrying robot 421 of the panel
inversion  unit portion 420. Since the structure of
the carrying robot 410 of the  10 substrate carrying
unit portion 400 is similar to that of the carrying
robot 240 shown in Figure 42 in Embodiment 2, p'!  the
detailed description thereof is omitted. The carrying
robot 410 is attached to the substrate carry-out
device guide  401, and is made movable in a direction
along the substrate  15 carry-out deviceguide401
(Xdirection) by a moving mechanism formed by combining
driving means of a linear motor or servo  motor and a
linear guide. For carrying the panel substrates 90a
cut out of the  20 bonded mother substrate 90 by the
carrying robot 410, the  out panel substrates 90a are
held by adsorption pads of the  carrying robot 410 by
sucking with a sucking mechanism which  is not shown,
and the entire carrying robot 410 is temporarily
lifted by a moving mechanism (not shown). Then, the 25
substrates are carried to the inverted carrying robot
421  of the panel inversion unit portion 420 in next
step, and  the entire carrying robot 410 is moved down
again by the  moving mechanism (not shown) and placed
in a previously  decided state in a predetermined
position of the panel holding 30 portion 422 of the
inverted carrying robot 421 of the panel  inversion
unit portion 420 in the next step. xs  The panel
inversion unit portion 420 includes the 22 November
2006  154  inverted carrying robot 421. The panel
inversion unit  portion 420 receives the panel
substrates 90a from the  carrying robot 410 of the
substrate carrying unit portion  400 and inverts the
panel substrates 90a upside down to place 5 on a
separation table 441 on the panel terminal separation



portion 440. The panel holding portion 422 of the
inverted carrying  robot 421 includes, for example, a
plurality of adsorption  10 pads, and is held so as to
be rotatable with respect to a robot main body 423 of
the inverted carrying robot 421.  Regarding the panel
substrates 90a placed on the  Ft separation table 441
of the panel terminal separation portion 15 440 by the
inverted carrying robot 421, unnecessary portions  99
of the panel substrates 90a are separated from the
panel  substrates 90a by an unnecessary portion
removal mechanism  442 provided near the side edge
portions of the separation  table 441 as shown in
Figure 77, for example, by an insertion  20 robot (not
shown). As shown in Figure 77, the unnecessary portion
removal  mechanism 442 is formed by arranging a
plurality of removal  roller portions 44 2a
respectively having a pair of the rollers 25 442b
opposing each other along a side edge of the
separation  table 441 with a predetermined pitch. The
opposing rollers  442b provided in the provided in the
removal roller portions  442a are energized in
directions to approach each other.  The unnecessary
portion 99 of the upper substrate of the 30 panel
substrate 90aanda lower side edge of the panel
substrate  90a are inserted between the rollers 442b
by the Insertion  robot (not shown). The rollers 442b
rotate only in one  direction of the insertion
direction into the rollers 442b 22 November 2006  -
155  of the panel substrate 90a. A pair of opposing
rollers 442b  are respectively set to rotate in the
reversed direction.  The substrate cutting system of
Embodiment 3 having 5 such a structure will be
explained with reference mainly  to an example in
which a bonded substrate formed by bonding  



large-scale glass plates is cut. For cutting the
bonded mother substrate 90 formed  10 by bonding
large-scale glass substrates to each other into  a
plurality of panel substrates 90a (see Figure 55), the
bonded mother substrate 90 is received and adsorbed by
a  plurality of auction bases 321a provided on a
plurality of  auction pad bases 321 of the positioning
unit portion 320 i5 of Embodiment 3 from the carrying
device (not shown) of the  former step. The four
clutches of the first substrate supporting  portion
341A and the second substrate supporting portion  20
3418 of the scribe unit portion 340 release connection
with driving axes such that timing pulleys for
rotating the timing  belts of the first substrate
supporting units 344A and the  second substrate
supporting units 3448 (such an operation  is referred
to as switching off a clutch in the following  25
description). r"1 As shown in Figure 78, the first
substrate supporting  portion 341A moves toward the
substrate carry-in side with  the scribing device
guide body 342 and the second substrate 30 supporting
portion 3418 with the clutches switched off, and
waits at the positioning unit portion 320. Then, as
shown in Figure 79, a plurality of the auction 22
November 2006  156  pad bases 321 holding the bonded
mother substrate 90 sinks  into the first substrate
supporting portion 341A in a waiting  state by a
moving device 322. Then, adsorption state of the
bonded mother substrate by the plurality of adsorption
pads 5 Is released to place the bonded mother
substrate 90 on the  first substrate supporting
portion 341A. As described above, with the bonded
mother substrate  



90 being placed on the first substrate supporting
portion  10 341A, and with the four clutches of the
first substrate supporting portion 341A and the second
substrate supporting  portion 3418 being switched off,
the first substrate  supporting portion 341A slightly
moves toward the substrate  carry-in side together
with the scribing device guide body 15 342 and the
second substrate supporting portion 3419, and  abut
the side edge of the bonded mother substrate 90 on the
substrate carry-in side against a plurality of the
reference  rollers 323 provided in the guide bar 325
of the positioning  unit portion 320. 20 After the
aide edge of the bonded mother substrate  90 on the
substrate carry-in side abuts against a plurality  of
the reference rollers 323 provided in the guide bar
325  of the positioning unit portion 320, the pushers
324 of the 25 guide bar 327 of the positioning unit
portion 320 pushes  the bonded mother substrate 90
toward the reference rollers  323 of the guide bar
326. The side edge of the bonded mother  substrate 90
on the guide bar 326 side abuts the reference  rollers
323 provided in the guide bar 326. Thus, the bonded 30
mother substrate 90 is positioned in the first
substrate  supporting portion 341A of the scribe unit
portion 340.  Then, with the pushing of the bonded
mother substrate 22 November 2006  157 .. 90 toward
the reference rollers 323 of the guide bar 326  by the
pushers 324 of the guide bar 327 of the positioning
unit portion 320 being released and the four clutches
of  the first substrate supporting portion 341A and
the second 5 substrate supporting portion 3415 being
switched off, the  first substrate supporting portion
341A moves together with  the scribing device guide
body 342 and the second substrate  



supporting portion 3418. After the bonded mother
substrate  90 is moved to the position to be held by
the clamp devices 10 351, the side edge portions of
the bonded mother substrate  90 are clamped by the
clamp devices 351. When the side edges of the bonded
mother substrate  90 which are orthogonal to each
other are respectively clamped  15 by the clamp device
351, the clamp members 151 clamping the side edges of
the bonded mother substrate 90 sink ap- proximately at
the same time due to the weight of the bonded  mother
substrate itself. Thus, the bonded mother substrate
90 is supported supplementarily by the timing belts of
all  20 the first substrate supporting units 344A. As
shown in Figure 80, in such a state where the side
edges of the bonded mother substrate 90 which are
orthogonal  to each other are respectively clamped by
the clamp device 25 351 and supported by the first
substrate supporting units  344A, the four clutches of
the first substrate supporting  portion 341A and the
second substrate supporting portion  3413 of the
scribe unit portion 340 are coupled to the driving
axes such that timing pulleys for rotating the timing
belts 30 of the first substrate supporting units 344A
and the second  substrate supporting units 344B rotate
(such an operation  will be referred to switching on a
clutch in the following  description). t 22 November
2006  - 158  After the clutches of the four clutch
units of the  first substrate supporting portion 341A
and the second  substrate supporting portion 3418 are
switched on, the 5 scribing device guide body 342
slides toward the substrate  carry-in side so as to be
at a predetermined position on  a side edge of the
bonded mother substrate 90 clamped by  the clamp
devices 351 in a horizontal fashion on the substrate  



carry-out side. The first optical device and the
second 10 optical device provided on the scribing
device guide body  342 move along the guide body 342
from waiting positions.  Thus, the images of the first
alignment mark and the second E alignment mark
provided on the bonded mother substrate 90  are taken.
15 Since the scribing device guide body 342 slides,
the  first substrate supporting portion 341A slides
toward the  substrate carry-in side, and second
substrate supporting  portion 3418 slides toward the
substrate carry-in aide. The 20 timing belts of the
first substrate supporting units 344A  of the first
substrate supporting portion 341A and the timing
belts of the second substrate supporting units 344D of
the  second substrate supporting portion 3415 moves
the bonded  mother substrate 90 in a direction
opposite to the moving 25 direction of the scribing
device guide body 342 at the rate  same as the moving
speed of the scribing device guide body  342. Thus,
the bonded mother substrate 90 does not move,  and
while being held by the clamp devices 351, the bonded
mother substrate 90 is supported without being in
sliding 30 contact with the timing belts of the first
substrate  supporting units 344A of the first
substrate supporting  portion 341A and the timing
belts of the second substrate  supporting units 3448
of the second substrate supporting 22 November 2006  -
159  portion 3418. Next, based on the results of
taking the images of  the first alignment mark and the
second alignment mark, angle  5 of the bonded mother
substrate 90 supported by the clamp devices 351 in a
horizontal fashion in a direction along  the scribing
device guide body 342, cutting start position  



and cutting and position-by a calculation using an
operation  process device which is not shown. Based on
the calculated 10 results, the scribing device guide
body 342 is moved with  the upper portion substrate
cutting device 160 and the lower  portion substrate
cutting device 170 to out the bonded mother  substrate
90 (Such an operation maybe referred to as scribing
or cutting by linear interpolation). 15 In this
example, the cutter wheels 162a respectively  opposing
the front surface and the back surface of the bonded
mother substrate 90 are pressed onto the front back
surfaces  and rotated. Thus, scribe lines 95 are
formed on the front 20 surface and the back surface of
the bonded mother substrate  90. Figure 81 is a
diagram showing the second substrate  supporting
portion 3418 supporting the bonded mother  25
substrate when the scribe lines 95 are formed in the
side edge portions of four panel substrates 90a for
cutting four  panel substrates out of the bonded
mother substrate 90 by  pressing and rotating the
cutter wheel 162a of the upper  portion substrate
cutting device 160 and the cutter wheel 30 162a of the
lower portion substrate cutting device 170.  As shown
in Figure 81, from the bonded mother  substrate 90,
for example, two panel substrates 90a in a 22 November
2006  - 160  column direction along the upper guide
rail 352 and the lower  guide rail 353 are out out for
two columns. For cutting four  display panels 90a out
of the bonded mother substrate 90,  the cutter wheel
162a of the upper portion substrate cutting 5 device
160 and the cutter wheel 162a of the lower portion
substrate cutting device 170 are respectively pressed
and  rotated along the side edges of the display
panels 90a. 



In this example, the cutter wheel 162a of the upper
10 portion substrate cutting device 160 and the cutter
wheel  162a of the lower portion substrate cutting
device 170  generate vertical cracks in the portions
of the glass  substrates where the cutter wheels 162a
rotated, and a scribe  line 95 is formed. Since
protrusions are formed in a 15 predetermined pitch in
circumferential direction of the blade  edges of the
cutter wheels 162a, vertical cracks having the  length
of about 90% of the thickness of the glass substrate
in the thickness direction are formed in the glass
substrates. 20 Further, a scribing method using a
cutter head  including a mechanism for periodically
changing a pressure  to the bonded mother substrate 90
by a scribe cutter by  vibrating the scribe cutter
such as a diamond point cutter,  cutter wheel or the
like for scribing the bonded mother 25 substrate 90
may be effectively applied to the cutting of the
bondedmother substrate 90 by the substrate cutting
system F  of the present invention. When the scribing
process on the front and back  30 surfaces of the
bonded mother substrate 90 is finished and  the bonded
mother substrate 90 is in a state as shown in  Figure
81, clamping (holding) of the bonded mother substrate
90 by the clamp devices 351 is released, and the
clutches p'y: 22 November 2006  - 161  of the four
clutch units of the second substrate supporting
portion 2413 are switched off while the bonded mother
substrate 90 is being placed on the second substrate
supporting portion 2413. 5 Thereafter, as shown in
Figure a2, the second  substrate supporting portion
3418 carrying the scribed bonded  



mother substrate 90 moves toward the substrate
carry-out  side with the first substrate supporting
portion 341A and 10 the scribing device guide body
342, and moves to the position  to be inserted into
the spaces between a plurality of third  substrate
supporting units 361 arranged in the lift conveyer  ()
portion 360 with a predetermined spaces. 15 As a
scribing method for forming scribe lines in side  edge
portions of the four panel substrates 90a for cutting
four panel substrates out of the bonded mother
substrate  90 by pressing and rotating the cutter
wheel 162a of the  upper portion substrate cutting
device 160 and the cutter 20 wheel 162a of the lower
portion substrate cutting device  170, a scribing
method shown in Figures 56 to 58 in Embodiment  2 may
be effectively applied to the substrate cutting system
according to Embodiment 3 instead of the scribing
method  shown in Figure 81. 25 A plurality of third
substrate supporting units 361  are arranged in the
lift conveyer portion 360 with pre- determined spaces
therebetween. As shown in Figure 76, the  plurality of
third substrate supporting units 361 are held 30 by
the holding frame 362 via the pillars 365 such that
the  plurality of the second substrate supporting
units 3445 of  the second substrate supporting portion
3413 of the scribe  unit portion 340 are inserted into
the spaces. As shown in 22 November 2006  - 162
Figure 83, the plurality of the third substrate
supporting  units 361 are arranged such that a surface
of the timing  belts 361e receiving the scribed bonded
mother substrate  90 is lower than a surface of the
second substrate supporting 5 units 344B on which the
scribed bonded mother substrate 90  Is to be placed. 



After the bonded mother substrate 90 is scribed by
the upper portion substrate cutting device 160 and the
lower  10 portion substrate cutting device 170 of the
scribing device guide body 342 of the scribe unit
portion 340, clamping  (holding) of the bonded mother
substrate 90 by the clamp  devices 351 is released.
The scribed bonded mother substrate  90 placed on the
plurality of the second substrate supporting 15 units
3448 of the second substrate supporting portion 2415
is placed on the plurality of the third substrate
supporting  units 361 and moved to a predetermined
position in upper  direction (+Z direction) along
vertical direction. Then,  by rotating the rotation
motor 367 and moving the timing 20 belts 361e, the
banded mother substrate 90 is carried to  the break
unit portion 380. The break unit portion 380 includes
an upper steam  unit attachment bar 381 for attaching
a plurality of steam  25 units 384 for spraying steam
to the upper mother substrate 91 of the bonded mother
substrate 90 and a lower steam unit  attachment bar
382 for attaching a plurality of steam units  384 for
spraying steam an the lower mother substrate 92 of
the bonded mother substrate 90 attached to pillars 383
along 30 X direction parallel to the scribing device
guide body 342.  The rotation moving speed of the belt
conveyer 385  provided on the substrate carry-out side
of the steam break 22 November 2006  - 163  unit
portion 380 is set to be substantially the same as the
rotation moving speed of the timing belt 361e of the
plurality  of the third substrate supporting units 361
of the lift  conveyer portion 360, and they move in
synchronization. Thus, 5 the scribed bonded mother
substrate 90 passes through the  break unit portion
390. Further, on the carry-out side of the upper steam



unit attachment bar 381, the air knife 386 is
attached, and  10 in the lower steam unit attachment
bar 382, the steam units 384 and the air knife 385
similar to those attached to the  upper steam unit
attachment bar 382 are also provided. After  the steam
is blown to the front and back surfaces of the  mother
substrate 90, the water remaining on the front and 15
back surfaces of the mother substrate 90 is completely
removed. Af ter the scribed bondedmother substrate 90
is placed on the plurality of the third substrate
supporting units }  20 361 and moved to a
predetermined position in upper direction (+Z
direction) along vertical direction, the bonded mother
substrate 90 is moved by the belt conveyer 385
provided in  the steam break unit portion on the
substrate carry-out side  at the rotation moving speed
substantially same as that of 25 the timing belts 361e
of the plurality of the third substrate  supporting
units 361. Then, the scribed bonded mother  substrate
90 passes through the break unit portion 380. Thus,
the bonded mother substrate 90 is cut and in a state
to be  supported by the belt conveyer 385. 30 A moving
or stopped panel substrate 90a which has  passed
through the steam break unit portion 380, has been
out into panel substrates 90a, and is to be supported
by 22 November 2006  164  the belt conveyer 385 is
taken up by the carrying robot 410.  Then, the panel
substrate 90a is placed on a panel holding  portion
422 of an inverted carrying robot 421 of panel
inversion unit portion 420. 5 The inverted carrying
robot 421 of panel inversion  unit portion 420
receives the panel substrate 90a from the  



carrying robot 410 and inverts the panel substrate 90a
upside  down to place on a separation table 441 on the
panel terminal  10 separation portion 440. Regarding
the panel substrate 90a placed on the  separation
table 441 of the panel terminal separation portion
440 by the inverted carrying robot 421, unnecessary
portions 15 99 of the panel substrates 90a are
separated from the panel  substrates 90a by an
unnecessary portion removal mechanism  442 provided
near the side edge portions of the separation  table
441 as shown in Figure 77, for example, by an
insertion  robot (not shown). 20 By employing the
scribing method shown in Figures  61 to 70 in
Embodiment 2 as the scribing method by the upper
portion substrate cutting device 160. and the lower
portion  substrate cutting device 170 of the scribing
device guide 25 body 342, a cutting process of the
bonded substrate 90 by  the steam unit portion 380 may
be omitted. Further, as a method for cutting the
substrate, a  method in which double scribe lines are
formed on the bonded  30 mother substrates where the
glass substrates, which is a type of brittle material
substrate, are bonded as mother  substrates has been
described. However, the present  invention is not
limited to this. When the mother substrate 22 November
2006  165  is ametal substrate such as steel sheet,
wood plate, a plastic  substrate, and a brittle
material substrata such as ceramics  substrate, glass
substrate, semiconductor substrate or the  like, at
method for cutting the substrate byusing,forexample, 5
laser light, a dicing saw, a cutting blade, a diamond
cutter,  or the like may be used. Furthermore, the
substrates include, besides mother  



substrate, a bonded substrata formed by bonding the
same  10 type of mother substrates, a bonded mother
substrate formed by bonding different types of mother
substrates, and a  substrate formed by laminating
mother substrates.  <Embodiment 4> 15 Figure 84 is a
schematic perspective view showing  an example of
another embodiment of the substrate cutting  system
according to the present invention in whole. In the
present invention, "substrates" include mother
substrates  out into a plurality of substrates and
also include single 20 plates of metal substrates such
as steel sheets, wood plates,  plastic substrates and
ceramic substrate, semiconductor  substrates, and
brittle material substrates such as glass  substrates.
Furthermore, the "substrates" are not limited  to such
single plates, but also includes bonded substrates 25
formedbybondingpairsof substrates and laminated
substrates  formed by laminating pairs of substrates.
The substrate cutting system according to the present
invention out the bonded mother substrate 90 formed by
boding  30 apair of mother glass substrates to each
other into a plurality of panel substrates (display
panel bonded substrates) for  producing, for example,
panel substrates (display panel  bonded substrates) of
the liquid crystal display apparatus i' 22 November
2006  166  which are bonded to each other. A substrate
cutting system 500 according to Em- bodiment 4 has a
similar structure as Embodiment 2 except  5 for that
the substrate supporting device 120 in the substrate
cutting system 100 in Embodiment 2 is replaced with
the  substrate supporting device 520 of Embodiment 4.
and a  plurality of supporting belts 550 are hung
within the  



substrate cutting system according to Embodiment 4.
Thus, 10 the like parts in Embodiment 2 shown in
Figure 84 are. denoted  by like reference numerals.
Detailed description will be  omitted. Regarding the
substrate cutting system 500 according  15 Embodiment
4, a side on which the first substrate supporting
device 520 is located is referred to as a substrate
carry-in  side and a side on which the substrate
carrying device 180  is located is referred to as a
substrate carry-out side in  the following
description. In the substrate cutting system 20 500 of
the present invention, a direction in which the
substrates are carried (substrate flowing direction)
is +Y  direction from the substrate carry-in side to
the substrate  carry-out side. The direction in which
the substrates are  carried is a direction orthogonal
to a scribing device guide 25 body 130 in a horizontal
fashion and the scribing device  guide body 130 is
provided along X direction. The first substrate
supporting portion 520A and  second substrate
supporting portion 5205 of the substrate  30
supporting device 520 respectively includes, for
example, five first substrate supporting units 521A
and second  substrate supporting units 5213 which are
movable in a  direction same as the moving direction
of the scribing device =1 22 November 2006  - 167
guide body 130, The first substrate supporting units
521A  and the second substrate supporting units 5218
are formed  to have linear shape along the direction
parallel to the  frames 111A and 1118 in the
longitudinal direction of the  5 main frame 111 (Y
direction). Figure 86 is a side view of one of the
first substrate  supporting units 521X-provided in the
first substrate  



supporting portion 520A. The first substrate
supporting 10 unit 521A has a support main body 521a
elongated linearly  along the direction parallel to
the main frame 111 (Y  direction). On an upper portion
of the support main body  521a, a belt receiver 521b
for guiding the supporting belt  550 is provided. On
the end portion of the support main body 15 521a on
the substrate carry-out side, pulleys 5210 and 521d
are attached. Further, on a lower central portion of
the  support main body 521a, a cylinder 521h is
provided. A  cylinder rod of the cylinder 521h is
jointed to a suction  plate 521.. On both lower and
portions of the support main 20 body 521a, linear
guides 521f are provided. One end of each  of the
shafts 521g which are inserted into the linear guides
5219 is Jointed to the auction plate 521e. The suction
plate 521e moves to a position higher  25 than the
supporting belt 550 by driving the cylinder 521h,  and
receives the bonded mother substrate 90 carried by the
carrying device which is not shown from the former
step to  the first substrate supporting portion 420,
and sucks and  adsorbs the bonded mother substrate 90
by a suction mechanism 30 which is not shown to place
on the supporting belt 550 of  the first substrate
supporting unit 521A. The cylinder 521h has a
structure of a two-stage 7 22 November 2006  4 - 168
cylinder. By controlling a pattern to put compressed
air  into the cylinder by an electromagnetic valve
which is not  shown, the suction plate 521e is
selectively placed at the  lowest position lower than
the supporting belt 550 as shown 5 in Figure 85, the
highest position for receiving the bonded  mother
substrate 90, and the intermediate position for
placing  the bonded mother substrate 90 on the
supporting belt 550  



supporting belt 550. 10 The pillars 145 are provided
on the upper surface  of the guide bases 115 held in
the moving units of the pair  of the guide rails 113
provided on the upper surface of the  mounting
structure 110. Above the pillars 145, the  supporting
members 143 are provided parallel to Y direction 15
along the frames 111A and 1118 of the main frame 111.
The  support main bodies 121a are respectively
attached to two  unit attachment members 41 and 42
bridging to the supporting  members 143 in X direction
orthogonal to the frames 111A  and 111B of the main
frame 111 via the junction members 146 20 and 147.
Figure 85 shows the first substrate supporting unit
521A as moved toward the substrate carry-in side with
the  scribing device guide body 130 and the second
substrate 25 supporting unit 5218. As shown in the
portion (a) of Figure  86, the supporting belt 550 is
connected to the main frame  111 on the substrate
carry-in side is supported by the belt  receiver 521b
of the first substrate supporting unit 521A,  hung
over the pulleys 521a and 521d of the first substrate
30 supporting unit 521A, and hung over a lower pulley
551 of  the first substrate supporting unit 521A and a
lower pulley  552 of the second substrate supporting
unit 5218. Then, the  supporting belt 550 is hung over
the pulleys 521d and 521o 22 November 2006  - 169  of
the second substrata supporting unit 521B, supported
by  the belt receiver of the second substrate
supporting unit  521B, and then connectedto the main
frame 111 on the substrate  carry out side to have a
tension. 5 The pillar 145 on the frame 111A side and
the pillar  145 on the frame 1118 aide which support
first substrate  supporting units 521A are held by the
guide bases 115. Since  



the movers (not shown) of the linear motors are
attached 10 to the guide bases 115 for holding the
pillars 128 which  support both ends of the scribing
device guide body 130,  the scribing device guide body
130 is moved toward the  substrate carry-in side by
driving the linear motor, and  the five first
substrate supporting units 521A of the first 15
substrate supporting portion 520A also move toward the
substrate carry-in side. A plurality of first
substrate supporting unite 521A  (five in the present
embodiment) are arranged with a  20 predetermined
spaces therebetween, and move in Y direction along the
frames 111A and 11IB of the main frame ill together
with the scribing device guide body 130. The second
substrate supporting portion 5208 of the  25 substrate
supporting device 520 respectively includes, for
example, the second substrate supporting units 521B
which  are movable in a direction same as the moving
direction of  the scribing device guide body 130. The
second substrate  supporting units 5218 have similar
structures as those of 30 the first substrate
supporting units 521A except for that  they do not
include the auction plate 521e, cylinder 521h  for
moving the auction plate 521(r), linear guides 521f,
and  shafts 521g, and supported by the pillar 145 on
the frame 22 November 2006  - 170  111A side and the
pillar 145 on the frame 111E aide so as  to be
attached in an inverted direction with respect to Y
direction to provide an arrangement symmetrical with
respect  to the scribing device guide body 130. The
respective pillars  5 are supported by the guide bases
115. Since the movers (not shown) of the linear motors
are attached to the guide bases -11$ for holding the
pillars  128 which Support both ends of the scribing
device guide 



10 body 130, the scribing device guide body 130 is
moved toward  the substrate carry-in side by driving
the linear motor,  and the five second substrate
supporting units 521B of the  second substrate
supporting portion 520B also move toward  the
substrate carry-in side. 15 As shown in the portion
(b) of Figure 86, when the  first substrate supporting
unit S21A moves toward the  substrate carry-in side
with the scribing device guide body  130 and the
second substrate supporting unit 5218, the 20
supporting belt 550 of the first substrate supporting
unit  521A sinks below the scribing device guide body
130, and  the supporting belt 550 of the second
substrate supporting  unit 5218 appears on the belt
receiver 521b of the second  substrate supporting unit
521B from below the scribing device  25 guide body
130. Further, when the second substrate supporting
unit  5218 moves toward the substrate carry-out side
with the  scribing device guide body 130 and the first
substrate 30 supporting unit 521A, the supporting belt
550 of the second  substrate supporting unit 521B
sinks below the scribing device  guide body 130, and
the supporting belt 550 of the first  substrate
supporting unit 521A appears on the belt receiver 22
November 2006  171  521b of the first substrate
supporting unit 521A from below  the scribing device
guide body 130. The operation of the substrate cutting
system of  5 Embodiment 4 having such a structure will
be explained with  reference mainly to an example in
which a bonded substrate  formed by bonding
large-scale glass plates is cut. For cutting the
bonded mother substrate 90 formed  10 by bonding
large-scale glass substrates to each other into  



a plurality of panel substrates 90a (see Figure 88),
first,  as shown in Figure 87, the bonded mother
substrate 90 is  carried into the substrate cutting
system by the carrying  robot or the like from the and
portion on the substrate carry-in 15 side, and is
placed on the supporting belts 550 of all the  second
substrate supporting units 521A of the first substrate
supporting portion 520A in a horizontal fashion. In
such a state, as In Embodiment 2, the bonded mother
20 substrate 90 is pressed with a pressure which is
not shown  so as to abut positioning pins (not shown)
arranged along  the frame 111E of the main frame 111.
The bonded mother  substrate 90 is also pressed with a
pressure which is not  shown so as to abut positioning
pins (not shown) arranged 25 along a direction
orthogonal to the frame 111B. In this way,  the bonded
mother substrate 90 its positioned at a pre-
determined position in the housing 110 in the
substrate  cutting system. 30 Then, as shown in Figure
87, the bonded mother  substrate 90 has its side edge
along the frame 111B of the  main frames 111 clamped
by the clamp members 151 of the clamp  device 150. The
side edge of the bonded mother substrate 22 November
2006  - 172  90 on the substrate carry-in side is
clamped by the clamp  members 131 arranged on the
substrate carry-in side so ao  to be orthogonal to the
frame 111B. 5 When the side edges of the bonded mother
substrate  90 which are orthogonal to each other are
respectively clamped  by the clamp device 150, the
clamp members 151 clamping the  side edges of the
bonded mother substrate 90 sink ap- - proximately at
the same time due to the weight of the bonded 10
mother substrate itself. Thus, the bonded mother
substrate  90 is supported supplementarily by the
supporting belt 550  



of all the first substrate supporting units 521A. in
such a state, the scribing device guide body 130  15
slide toward the substrate carry-in side so as to be
at a  predetermined position on a side edge of the
bonded mother  substrate 90 on the substrate carry-out
side clamped by the  clamp device 50 in a horizontal
fashion. The first optical  device 138 and the second
optical device 139 provided on 20 the scribing device
guide body 130 move along the guide body  130 from
waiting positions. Thus, the images of the first
alignment mark and the second alignment mark provided
on  the bonded mother substrate 90 are taken. 25 Since
the scribing device guide body 130 slides, the  first
substrate supporting portion 520A slides toward the
substrate carry-in side, and second substrate
supporting  portion 5208 slides toward the substrate
carry-in side. At  this time, the supporting belt 550
of the first substrate 30 supporting unit 521A on the
scribing device guide body 130  side sinks below the
scribing device guide body 130, and  the supporting
belt 550 of the second substrate supporting  unit 5218
appears on the belt receiver 521 of the second 22
November 2006  173  substrate supporting unit 5218.
Thus, the supporting belts  550 are not in sliding
contact with the lower surface of  the bonded mother
substrate 90. 5 Next, based on the results of taking
the images of  the first alignment mark and the second
alignment mark, angle  of the, bonded mother substrate
90 supported by the clamp  device 150 in a horizontal
fashion' in a direction along the  scribing device
guide body 130, cutting start position and 10 cutting
and position by a calculation using an operation
process device which is not shown. Based on the
calculated  results, the scribing device guide body
130 is moved with 



t the upper portion substrate cutting device 160 and
the lower  portion substrate cutting device 170 to out
the bonded mother  15 substrate 90 (Such an operation
maybe referred to as scribing  or cutting by linear
interpolation). In this example, as shown in Figure
88, the cutter  wheels 162a respectively opposing the
front surface and the  20 back surface of the bonded
mother substrate 90 are pressed onto the front back
surfaces and rotated. Thus, scribe lines  95 are
formed on the front surface and the back surface of
the bonded mother substrata 90. 25 From the bonded
mother substrate 90, for example,  two panel
substrates 90a in a column direction along the  upper
guide rail 132 and the lower guide rail 132 are out
out for two columns. For cutting four panel displays
90a  out of the bonded mother substrate 90, the cutter
wheel 162a 30 of the upper portion substrate cutting
device 160 and the  cutter wheel 162a of the lower
portion substrate cutting  device 170 are respectively
pressed and rotated along the  side edges of the panel
substrates. ~yi 22 November 2006  174  In this
example, the cutter wheel 162a of the upper  portion
substrate cutting device 160 and the cutter wheels
162a of the lower portion substrate cutting device 170
5 generate vertical cracks in the portions of the
glass  substrates where the cutter wheels 162a
rotated, and a scribe  line 95 is formed. Since
protrusions are formed in a  predetezmined pitch in
peripheral edges of the blade edges  of the cutter
wheels 162x, vertical cracks having the length 10 of
about 90% of the thickness of the glass substrate in
the  thickness direction are formed in the glass
substrates.  Further, a scribing method using a cutter
head 



Including a mechanism for periodically changing a
pressure  15 to the bonded mother substrate 90 by a
scribe cutter by  vibrating the scribe cutter such as
a diamond point cutter,  cutter wheel or the like for
scribing the bonded mother  substrate 90 may be
effectively applied to the cutting of  the
bondedmother substrate 90 by the substrate cutting
system  20 of the present invention. As a scribing
method for forming scribe lines in side  edge portions
of the four panel substrates 90a for cutting  four
panel substrates 90a out of the bonded mother
substrate 25 90 by pressing and rotating the cutter
wheel 162a of the  upper portion substrate cutting
device 160 and the cutter  wheel 162a of the lower
portion substrate cutting device  170, a scribing
method shown in Figures 56 to 58 in Embodiment  3 may
be effectively applied to the substrate cutting system
30 according to Embodiment 3 beside the scribing
method shown  in Figure 81. During a scribing process
by the cutter wheels 162a 22 November 2006  175 of the
upper portion substrate cutting device 160 and the
lower portion substrate cutting device 170, all the
first  substrate supporting units 521A of the first
substrate  supporting portion 520A and all the second
substrate 5 supporting units 521E of the second
substrate supporting  portion 520B move to the
substrate carry-in side and.the  substrate carry-out
side. When they move to the substrate  carry-in side,
the supporting belt 550 of the first substrate
supporting unit 521A on the scribing device guide body
130 10 side sinks below the scribing device guide body
130, and  the supporting belt 550 of the second
substrate supporting  unit 5218 appears on the belt
receiver 521 of the second  substrate supporting unit
5218. When they move to the  



substrate parry-out side, the supporting belt 550 of
the 15 second substrate supportingunit 521B sinks
belowthe scribing  device guide body 130, and the
supporting belt 550 of the  first substrate supporting
unit 521A appears on the belt  receiver 521b of the
first substrate supporting unit 521A  from below the
scribing device guide body 130. Thus, there 20 is no
possibility that the supporting belts 550 are in
sliding  contact with the lower surface of the bonded
mother substrate  90. After the scribe lines are
formed on the bonded mother  25 substrate by the
above-described scribing method, as shown  in Figure
89, with the bonded mother substrate 90 on which  the
scribe line 95 is formed being supported by the
supporting  belts 550 of the second substrate
supporting units 5218,  the steam unit portion 260
moves toward the substrate carry-in 30 side andblows
the steam entirely an the front andback surfaces  of
the bonded mother substrate 90 on which the scribe
lines  are carved to completely out the bonded mother
substrate  90. At the same time, the water remaining
on the front and 22 November 2006  - 176  back
surfaces of the bonded mother substrate 90 after the
steam is blown thereto is removed by the air knife 71.
By blowing the steam onto the entire front and back 5
surface of the bonded mother substrate 90 having the
scribe  lines carved thereon, the scribe lines formed
by the cutter  wheels 162a experience volume expansion
since the surface  portions of the mother substrate 1
are heated. Tn this way,  vertical cracks extend in
the thickness direction of the 10 mother substrate,
and the bonded mother substrate 90 is  completely out.
Thereafter, as shown in Figure 89, all the panel
substrates 90a out from the bonded mother substrate 90
on  



15 the supporting belts 950 of all the second
substrate supporting units 5218 of the second
substrate supporting  portion 5208 are carried out by
the carrying robot 240 of  the substrate carry-out
device 180, and thus, a cut bonded  mother substrate
90' (mill end) is supported. 20 Then, the substrate
carry-out device 18 0 and the steam  unit portion 260
moves toward the end portion on the substrate
carry-out side. 25 Thereafter, as shown in Figure90,
the scribing device  guide body 130, the second
substrate supporting portion 5205,  and the first
substrate supporting portion 520A are slid  toward the
substrate carry-out side. At this time, the
supporting belt 550 of the second substrate supporting
unit 30 5212 on the scribing device guide body 130
side sinks below  the scribing device guide body 130,
and the supporting belt  550 of the first substrate
supporting unit 521A appears on  the belt receiver
521b of the first substrate supporting 22 November
2006  - 177  unit 521A from below the scribing device
guide body 130.  Thus, the supporting belts 550 are
not in sliding contact  with the lower surface of the
cut bonded mother substrate  90' (mill end). 5 Thus,
the supporting belts 550 of the first substrate
supporting units 521A and the supporting belts of the
second  substrate supporting units 5218 of the second
substrate  supporting portion 520 are sequentially
brought into a 10 non-contact state without being in
sliding contact from the  lower surface of the out
bonded mother substrate 90'. The  supports of the out
bonded mother substrate 90' by the  supporting belts
550 are sequentially released. Then,  



support of the out bonded mother substrate 90' (mill
end) 15 by the clamp device 150 is released and the
out bonded mother  substrate 90' (mill end) drops
downward. In this case, the  cut bonded mother
substrate 90' dropped downward (mill and  and cutlet)
is guided by a guiding plate arranged in a slanted
state and is accommodated within a Gullet
accommodation box.  20 By employing the scribing
method shown in Figures  61 to 70 in Embodiment 2 as
the scribing method by the upper  portion substrate
cutting device 160 and the lower portion  substrate
cutting device 170 of the scribing device guide 25
body 130, a cutting process of the bonded mother
substrate  90 by the steam unit portion 260 may be
omitted. Further. as a method for cutting the
substrate, a  method in which double scribe lines are
formed on the bonded  30 mother substrates where the
glass substrates, which is a type of brittle material
substrate, are bonded as mother  substrates has been
described. However, the present  invention is not
limited to this. When the mother substrate 22 November
2006  178  is ametal substrate such as steel sheet,
wood plate, a plastic  substrate, and a brittle
material substrate such as ceramics  substrate, glass
substrate, semiconductor substrate or the  like, a
method for cutting the substrate by using, forexample,
5 laser light, a dicing saw, a cutting blade, a
diamond cutter,  or the like may be used. Furthermore,
the -substrates include, besides mother  substrate, a
bonded substrate formed by bonding the same  10 type
of mother substrates, a bonded mother substrata formed
by bonding different types of mother substrates, and a
substrate formed by laminating mother substrates.
<Embodiment 4> 



15 A substrate manufacturing apparatus 901 shown in
Figure 91 is obtained by connecting a substrate
chamfering  device 700 for chamfering end surfaces of
the cut substrates  is connected to one of the
substrate cutting systems 1, 100,  300 and 500
according to the present invention. 20 Substrate
manufacturing apparatuses 902 and 903  shown in Figure
92 is obtained by further incorporating an  inspection
system for inspecting the size, conditions of  the
front and back surfaces and and surfaces and the like
25 of the cut substrates. and for inspecting the
functions of  the substrates into the above-described
substrate manu- facturing apparatus 901. In the above
description of the operations of the  30 substrate
cutting systems according to Embodiments 2 to 4,
examples in which the mother glass substrate f ormed
by bonding  glass substrates is out have been
described. However, the  present invention is not
limited to these. For example, 22 November 2006  - 179
operations different from the above description may be
performed depending on the types of the substrates to
be  out or in order to enhance the funetionalities of
the devices  which form the substrate cutting system.
5 In the above descriptions regarding Embodiments 1
to 4, the substrate cutting systems for cutting the
bonded  mother substrate formed by bonding glass
substrates to each  other into a plurality of display
panels have been described. 10 However, the substrate
which can be applied to the present  invention is not
limited to this. The substrates which can be applied
to the present  invention include metal substrates
having the mother  



15 substrates such as steel sheets, wood plates,
plastic substrates and ceramic substrate,
semiconductor substrates,  and brittle material
substrates such as glass substrates.  Purthermore, the
substrates include bonded substrates formed by bonding
the same type of mother substrates, bonded mother t'
20 substrates formed by bonding different types of
mother  substrates, and substrates formed by
laminating mother  substrates. INDUSTRIAL
APPLICABILITY  25 r`. The substrate cutting system
according to the present  invention, as described
above, holds a substrate with clamp  devices and
supports with substrate supporting devices which
slide as a out guide body moves. Thus, it becomes
possible 30 to perform a cutting process in two
directions orthogonal  to each other at the same time
from front and back surfaces  of the substrate by
setting the substrate once. This causes  the entire
system to be compact. Also, various substrates ry  fiF
. vlf  y1y 22 November 2006  - 180 can be cut
efficiently. at  r' 22 November 2006  181 Amended
Claims 1. (Amended) A substrate cutting system
comprising : 



a clamp device for gripping a side edge of a substrate
and holding the  substrate in a horizontal state; a
pair of substrate cutting devices respectively being
provided above and  below the substrate, the pair of
substrate cutting devices respectively forming a
scribing  line on an upper surface and a lower surface
of the substrate; a scribing device guide body for
holding each of the substrate cutting devices  such
that each of the substrate cutting devices is movable
along the upper surface and  the lower surface of the
substrate in the X direction, the scribing device
guide body  being provided so as to be movable in the
Y direction perpendicular to the X direction  with
respect to the clamp device; a first substrate
supporting portion being provided on one side in the Y
direction with respect to the scribing device guide
body in order to support the lower  surface of the
substrate; and a second substrate supporting portion
being provided on the other side in the  Y direction
with respect to the scribing device guide body in
order to support the upper  surface of the substrate;
characterized in that the first substrate supporting
portion and the second substrate supporting  portion
respectively include a plurality of first substrate
supporting units and a plurality  of second substrate
supporting units, each of the plurality of first
substrate supporting  units and each of the plurality
of second substrate supporting units moving in the Y
direction along with the movement of the scribing
device guide body in the Y direction,  and a plurality
of supporting belts are provided each supported by the
substrate  supporting units in the Y direction, and Ii
22 November 2006 182  each of the supporting belts
supports without rubbing the lower surface of the
substrate, the substrate being held by the clamp
device with respect to the Y direction of  the first
substrate supporting unit and the second substrate
supporting unit along with  the movement of the
scribing device guide body in the Y direction. 2.
(Amended) A substrate cutting system according to
claim 1, wherein the plurality  of supporting belts
are structured by a plurality of first supporting
belts provided on the  



first substrate supporting portion and a plurality of
second supporting belts provided on  the second
substrate supporting portion. 3. (Amended) A substrate
cutting system according to claim 2, wherein the first
substrate supporting units are structured so as to
move away from each other when the  scribing device
guide body moves toward the second substrate
supporting portion and  to move closer to each other
when the scribing device guide body moves in the
opposite  direction, and the second substrate
supporting units are structured so as to move away
from  each other when the scribing device guide body
moves toward the first supporting  substrate
supporting portion and to move closer to each other
when the scribing device  guide body moves in the
opposite direction. 4. (Amended) A substrate cutting
system according to claim 3, wherein each of the
first supporting belts is supported by a first guide
roller, the first guide roller being  provided on each
of the first substrate supporting units, and each of
the second supporting belts is supported by a second
guide roller, the  second guide roller being provided
on each of the second substrate supporting units. 22
November 2006  183 5. (Amended) A substrate cutting
system according to claim 4, wherein the first
substrate supporting portion includes winding means
for rotating so as to wind each of  the first
supporting belts as the scribing device guide body
approaches and to unwind  each of the first supporting
belts as the scribing device guide body moves away,
one end of each of the first supporting belts is fixed
to the winding means,  each of the first supporting
belts is wound around the first guide roller of each
of the  first substrate supporting units which are
arranged adjacent to the scribing device guide  body
and extends toward an end portion where the winding
means is provided, and the  other end is fixed at the
end portion. 6. (Amended) A substrate cutting system
according to claim 4, wherein the second  substrate
supporting portion includes winding means in an end
portion on a far side  with respect to the first
substrate supporting portion, the winding means
rotating so as  to wind each of the second supporting
belts as the scribing device guide body  approaches
and to unwind each of the second supporting belts as
the scribing device  guide body moves away, and 



one end of each of the second supporting belts is
fixed to the winding means,  each of the second
supporting belts passes through an area below each of
the second  guide rollers provided on each of the
second substrate supporting units, each of the  second
supporting belts is wound around the second guide
roller of each of the second  substrate supporting
units arranged adjacent to the scribing device guide
body and  extends toward an end portion where the
winding means is provided, and the other end  is fixed
at the end portion. 7. (Amended) A substrate cutting
system according to claim 2, wherein each of the
first supporting belts is respectively provided on
each of the first substrate supporting  units so as to
circulate along the Y direction, each of the first
substrate supporting units are held by a guide base,
the guide  base integrally moving with the scribing
device guide body in the Y direction, and  along with
the movement of the guide base in the Y direction, the
first supporting belts circulate such that a portion
of each of the first supporting belts for  supporting
the substrate moves at the same speed as that of the
guide base in a direction  opposite to the movement
direction of the guide base. l'. 22 November 2006  184
8. (Amended) A substrate cutting system according to
claim 7, wherein each of the  second supporting belts
is respectively provided on each of the second
substrate  supporting units so as to circulate along
the Y direction, each of the second substrate units is
held by the guide base, and along with the movement of
the guide base in the Y direction, the second
supporting belts circulate such that a portion of each
of the second supporting belts for  supporting the
substrate moves at the same speed as that of the guide
base in a direction  opposite to the movement
direction of the guide base. ii  9. (Amended) A
substrate cutting system according to claim 8, further
comprising : a rack provided on a movement area of the
guide base along the Y direction; a first pinion
provided on the guide base so as to rotate by engaging
with the  rack; and a first power transmission means
for transmitting the rotation of the first  



pinion to a pulley provided on each of the first
substrate supporting units in order to  cause each of
the first substrate supporting belts to circulate. 10.
(Amended) A substrate cutting system according to
claim 9, further comprising: a second pinion provided
on the guide base so as to rotate by engaging with
the rack; and a second power transmission means for
transmitting the rotation of the second  pinion to a
pulley provided on each of the second substrate
supporting units in order to  cause each of the second
substrate supporting belts to circulate. 11. (Amended)
A substrate cutting system according to claim 10,
wherein a clutch is  provided for blocking power to be
transmitted in each of the first power transmission
means and the second power transmission means. 22
November 2006  185 12. (Amended) A substrate cutting
system according to claim 1, wherein each of the
first substrate supporting units and each of the
second substrate supporting units are  held by a guide
base, the guide base integrally moving with the
scribing device guide  body in the Y direction, one
end of each of the plurality of supporting belts is
fixed to an end portion  on a far side of the first
substrate supporting portion with respect to the
second substrate  supporting portion, the other end is
fixed to an end portion on a far side of the second
substrate supporting portion with respect to the first
substrate supporting portion,  furthermore, while
being respectively supported by each of the first
substrate  supporting units and each of the second
substrate supporting units, respectively, each of  the
plurality of supporting belts is wound around a
pulley, each of the pulleys being  provided to be
rotatable at an end portion of each of the first
substrate supporting units  and each of the second
substrate supporting units, the end portion being
adjacent to the  scribing device guide body, and each
of the plurality of supporting belts is wound  around
a pulley rotatably provided on the guide base so as to
pass below the scribing  device guide body. 13.
(Amended) A substrate cutting system according to
claim 1, further comprising a  pair of steam unit
portions for respectively spraying steam on the upper
surface and the  lower surface of the substrate, the
scribing line being formed on the upper surface and
the lower surface. 



14. (Amended) A substrate cutting system according to
claim 1, wherein the substrate  cutting device
includes: a pair of cutting wheels, the pair of
cutting wheels being pressed and  contacted onto the
upper surface and the lower surface of the substrate,
respectively,  and forming a scribing line on the
upper surface and the lower surface of the substrate,
respectively; and a pair of energizing means for
pressing and contacting the pair of the cutter  wheels
onto the upper surface and the lower surface of the
substrate, respectively. 15. (Amended) A substrate
cutting system according to claim 14, wherein each of
the  pair of the energizing means has a servo motor.
kr"_ 22 November 2006  186 16. (Amended) A substrate
cutting system according to claim 1, wherein the clamp
device is provided so as to be movable in an upper and
lower direction. 17. (Amended) A substrate cutting
system according to claim 1, wherein the substrate  is
a brittle material substrate. 18. (Amended) A
substrate cutting system according to claim 1, wherein
the substrate  is a bonded substrate for which a pair
of brittle material substrate is bonded. { 










