SHEET EXPANDI NG APPARATUS

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a sheet expanding
apparatus for expandi ng a sheet.

Description of the Related Art

A wor kpi ece such as a wafer is formed with devices
in regions partitioned by a plurality of intersecting
division lines (streets) formed in a grid formon a front
surface thereof, and is divided along the division lines
into individual chips having the devices. As an apparatus
for dividing the wafer into the individual chips, there
has been used, for exanple, a sheet expandi ng apparatus
for clanping the four sides of a sheet and expanding the
sheet (see, for exanple, Japanese Patent Laid-open No.
2014-022382) . This sheet expanding apparatus includes
first clanping neans and second clanpi ng neans which are
di sposed oppositely on opposite sides of the workpiece in
regard of a first direction and respectively clanmp the
sheet, and third clanping neans and the fourth clanping
nmeans which are di sposed oppositely on opposite sides of
the workpiece in regard of a second direction orthogona

to the first direction and respectively clanp the sheet.



SUWARY OF THE | NVENTI ON

However, the above-nentioned sheet expandi ng
apparatus is one for expanding a sheet adhered to a
wor kpi ece, and it has been necessary to cut the sheet,
which is normally supplied in a roll form separately by
an operator and to adhere the workpiece to the thus cut
sheet. In addition, it is necessary for the operator to
pl ace the workpiece on a holding table through the sheet
while positioning the sheet in such a nmanner that the
four corners of the sheet can be clanped by clanping
mechani snms, which is |aborious, and, in sone cases, it is
necessary to re-place the workpi ece which has once been
pl aced on the holding table. Particularly, a workpiece
formed with start points of division is liable to be
broken or damaged, and, therefore, there has been the
possibility of breaking or damaging the workpiece at the
time of handling the workpiece, such as at the time of
adhering the sheet, or once placing the workpiece on the
hol ding table and then lifting it up.

It is therefore an object of the present invention
to provide a sheet expanding apparatus by which
wor kability can be enhanced as conpared to the related

art and the possibility of breaking or damaging a



wor kpi ece can be | ower ed.

In accordance wth an aspect of +the present
invention, there is provided a sheet expandi ng apparatus
for expanding a sheet, including: a holding unit having a
hol ding surface adapted to hold a plate-shaped body; an
adhering nechani sm including an adhering roller by which
a belt-shaped sheet wound in a roll form is adhered to
the pl ate-shaped body held by the holding unit, and a
cutter adapted to cut the belt-shaped sheet into a
rectangul ar sheet larger in size than the plate-shaped
body; noving nmeans noving the adhering roller relative to
the holding unit in an adhering direction of adhering the
bel t - shaped sheet; an expandi ng mechani sm including first
clamping neans and second clanping neans which are
di sposed oppositely on opposite sides of the plate-shaped
body with the rectangul ar sheet adhered thereto in regard
of a first direction and which clanp outer edges of the
rectangul ar sheet adhered to the pl ate-shaped body by the
adhering nechanism third clanping means and fourth
cl anpi ng neans which are disposed oppositely on opposite
sides of the plate-shaped body with the rectangul ar sheet
adhered thereto in regard of a second direction
orthogonal to the first direction and which clanp outer

edges of the rectangul ar sheet, and clanping nmeans novi ng



nmeans by which the first clanping neans and the second
cl amping neans can be noved in senses for spacing away
from each other in the first direction and by which the
third clanmpi ng neans and the fourth clanpi ng neans can be
nmoved in senses for spacing away from each other in the
second direction; and a transfer unit by which the plate-
shaped body being held by the holding unit and having the
rectangul ar sheet adhered thereto is transferred to the
expandi ng nechani sm

Preferably, the holding wunit includes a plate-
shaped body holding section which includes the holding
surface and holds the plate-shaped body, and sheet
adhered sections which are disposed on an adhesion
starting side and an adhesion finishing side on opposite
sides of the holding surface in regard of the adhering
direction in a periphery of the plate-shaped body hol di ng
section and which protrude beyond a sheet adhered surface
of the pl ate-shaped body held by the hol ding surface; and
the adhering nechanism includes a let-off section which
is disposed to face the plate-shaped body held by the
holding unit and lets off the belt-shaped sheet wound in
the roll form and sheet adhering means adhering one end
of the belt-shaped sheet let off by the let-off section

to the sheet adhered section on the adhesion starting



si de.

Preferably, the transfer unit includes a transfer
unit hol ding section by which the plate-shaped body being
hel d by the holding unit and having the rectangul ar sheet
adhered thereto is held through the rectangular sheet,
and corner portion clanping neans respectively clanping
corner portions of the rectangular sheet in a periphery
of the transfer unit hol ding section.

Preferably, the belt-shaped sheet includes a base
sheet and a glue | ayer disposed on the base sheet, and is
wound in the roll formin a state in which a belt-shaped
release film is disposed on the glue layer; and the
adhering nmechanism includes a peel plate adapted to pee
off the belt-shaped release film from the belt-shaped
sheet let off by the let-off section, a take-up section
adapted to take up the peeled belt-shaped release film
and a weight adapted to press down the belt-shaped
release film between the peel plate and the take-up
section.

According to the present invention, the belt-shaped
sheet can be supplied to the sheet expanding apparatus in
the state of being wound in the roll form In addition
the belt-shaped sheet can be adhered to the plate-shaped

body and can be cut into the rectangul ar sheet larger in



size than the plate-shaped body, in the sheet expanding
apparatus. Therefore, workability is enhanced as conpared
to the related art.

Further, at the tine of adhering the belt-shaped
sheet to the plate-shaped body, the state in which the
pl ate-shaped body is held by the holding wunit is
mai ntained; in addition, after the rectangular sheet is
adhered to the plate-shaped body and wuntil it is
transferred to the expanding nmechanism the state in
whi ch the plate-shaped body is held by the transfer unit
is maintained; besides, after the plate-shaped body is
transferred to the expanding nechanism and wuntil the
rectangul ar sheet is attached to the annular frane, the
state in which outer edges of the rectangular sheet are
clanped by the first clanmping neans, the second cl anping
means, the third clanping nmeans and the fourth clanping
means i s always maintained. Accordingly, the possibility
of breaking or danaging the plate-shaped body can be
| ower ed.

The holding unit further includes the plate-shaped
body hol ding section which includes the holding surface
and holds the plate-shaped body, and the sheet adhered
sections which are disposed on the adhesion starting side

and the adhesion finishing side on opposite sides of the



hol ding surface in regard of the adhering direction in
the periphery of the plate-shaped body holding section
and which protrude beyond the sheet adhered surface of
the plate-shaped body held by the holding surface. The
adhering nechanism further includes the let-off section
which is disposed to face the plate-shaped body held by
the holding unit and lets off the belt-shaped sheet wound
in the roll form and the sheet adhering neans adhering
one end of the belt-shaped sheet let off by the let-off
section to the sheet adhered section on the adhesion
starting side. Therefore, the belt-shaped sheet can be
favorably adhered to the plate-shaped body wthout
generation of winkling.

The transfer wunit includes the transfer unit
hol di ng section by which the pl ate-shaped body being held
by the holding unit and having the rectangular sheet
adhered thereto is held through the rectangular sheet,
and the ~corner portion clanping neans respectively
clanmping the corner portions of the rectangular sheet in
the periphery of +the transfer wunit holding section.
Accordingly, it is nmde possible to clanp the corner
portions of the rectangular sheet adhered to the plate-
shaped body and to transfer +the plate-shaped body

reliably to the expanding nechanism w thout breaking or



damagi ng t he pl at e- shaped body.

The belt-shaped sheet includes the base sheet and
the glue layer disposed on the base sheet, and is wound
in the roll formin the state in which the belt-shaped
release film is disposed on the glue layer, and the
adhering nechanism includes the peel plate adapted to
peel off the belt-shaped release film from the belt-
shaped sheet let off by the let-off section, the take-up
section adapted to take up the peeled belt-shaped rel ease
film and the weight adapted to press down the belt-
shaped release film between the peel plate and the take-
up section. Therefore, during when the base sheet is
adhered to the plate-shaped body, a constant tension can
be exerted by pressing down the belt-shaped release film
whi ch has been peeled off from the belt-shaped sheet, by
the weight. Accordingly, the base sheet can be prevented
fromwinkling.

The above and other obj ect s, features and
advantages of the present invention and the nanner of
realizing them wll becone nore apparent, and the
invention itself will best be understood from a study of
the following description and appended <clains wth
reference to the attached drawi ngs showing a preferred

enbodi nent of the invention.



BRI EF DESCTI PTI ON OF THE DRAW NGS

FI G 1 is a perspective view depicting the
configuration of part of a sheet expandi ng appar at us;

FIG 2 is an illustration of a |ayout relation of
nmechani snms of the sheet expandi ng appar at us;

FIG 3 is a perspective view depicting the
configuration of an exanple of a frane stocker;

FIG 4 is a perspective view depicting the
configuration of an exanple of a cl eaning apparat us;

FIGS. 5A to 5C are perspective views depicting the
configuration of a holding unit;

FIG 6 is a side view depicting the configuration
of an adhering mechani sm

FIG 7 is a partial enlarged sectional view
depicting the configuration of a cutter;

FIG 8 is a perspective view depicting the
configuration of a transfer unit;

FI G 9 is a sectional view depicting the
configuration of the transfer unit;

FI GS. 10A and 10B are sectional views depicting the
configuration of corner portion clanping neans;

FIGS. 11A to 11C are perspective views depicting
the configuration of a peeing nechanism

FIG 12 is a sectional view depicting a state in



whi ch a base sheet is adhered to a sheet adhered section
on an adhesion starting side in an adhering mechani sm

FIG 13 is a sectional view depicting a state in
which in the adhering nechanism the holding unit is
noved horizontally to adhere the base sheet to a plate-
shaped body by an adhering roller;

FIG 14 is a sectional view depicting a state in
which in the adhering nechanism the base sheet adhered
to the sheet adhered section on an adhesion finishing
side is cut by a cutter;

FIG 15 is a sectional view depicting a state in
which a rectangular sheet is adhered to the plate-shaped
body;

FIG 16 is a perspective view depicting a state in
whi ch the pl ate-shaped body having the rectangul ar sheet
adhered thereto is transferred from the holding unit to
the transfer unit;

FIG 17 is a perspective view depicting a state in
whi ch the plate-shaped body is held by a holding section
of the transfer unit and four corners of the rectangul ar
sheet are cl anped by corner portion clanping neans;

FIG 18 is a sectional view depicting a state in
which a tip needl e-shaped nenber is brought close to the

pl at e- shaped body in the peeling nmechani sm
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FIG 19 is a sectional view depicting a state in
which the tip needl e-shaped nenber is butted against a
peri pheral edge side of a tape adhered to the plate-
shaped body in the peeling nechani sm

FIG 20 is a sectional view depicting a state in
whi ch high-pressure air is jetted from an air nozzle
toward that part of the plate-shaped body from which the
tape is peeled off in the peeling nechanism

FIG 21 is a sectional view depicting a state in
which a bending roller is noved and brought into contact
with the tape, in the peeling nechanism

FIG 22 is a sectional view depicting a state in
which the tape is conpletely peeled off from the plate-
shaped body and the tape is suction held onto a |ower
surface of a holding plate, in the peeling nechanism

FIG 23 is a plan view for explaining a state in
whi ch four sides of a rectangular sheet are clanped by an
expandi ng nmechani sm

FIG 24 is a sectional view depicting a state in
which the rectangular sheet 1is expanded in a first
direction by first clanping neans and second clanping
means;

FIG 25 is a sectional view depicting a state in

which the rectangular sheet is expanded in a second
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direction by third clanping neans and fourth clanping
means;

FIG 26 is a sectional view depicting a state in
which an opening of a frame is positioned at the plate-
shaped body after expansion;

FIG 27 is a sectional view depicting a state in
whi ch the rectangul ar sheet is adhered to the frame by a
frame adhering roller;

FIG 28 is a sectional view depicting a state in
whi ch the rectangular sheet is cut along the frane by a
frame adhesion cutter; and

FIG 29 is a sectional view depicting a state in

which a frane unit is carri ed.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

FIG 1 schematically depicts the configuration of
part of a sheet expanding apparatus 1 capable of clanping
and pulling a sheet adhered to a pl ate-shaped body. The
sheet expanding apparatus 1 includes a first apparatus
base 10 extending in a first direction, and a second
apparatus base 11 supported on an upper side of a rear
portion, in regard of the first direction, of the first
apparatus base 10 by a plurality of support columms 14.

On the first apparatus base 10 are provided: a holding

12



unit 20 having a holding surface 2la for holding the
pl at e- shaped body; an adhering nmechani sm 30 whi ch adheres
a belt-shaped sheet to the plate-shaped body held by the
holding wunit 20 and cut the belt-shaped sheet to a
rectangul ar sheet larger in size than the plate-shaped
body; noving nmeans 40 which noves an adhering roller of
the adhering nechanism 30 relatively to the holding unit
20 in an adhering direction (in the exanple illustrated,
the first direction) of adhering the belt-shaped sheet; a
transfer wunit 50 which receives the plate-shaped body
being held by the holding unit 20 and having the
rectangul ar sheet adhered thereto and transfers the
pl at e- shaped body to an expandi ng mechani sm 80 descri bed
|ater; transfer noving neans 60 adapted to nobve the
transfer unit 50 in the first direction; and a peeling
mechani sm 70 adapted to peel off a tape adhered to one
surface of the plate-shaped body held by the transfer
uni t 50.

On the second apparatus base 11 is provided the
expandi ng nechanism 80 including: first clanping means
80A and second clanping neans 80B which are disposed
oppositely on opposite sides, in regard of the first
di rection, of t he pl at e- shaped body havi ng t he

rectangul ar sheet adhered thereto and which clanp outer
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edges of the rectangular sheet adhered to the plate-
shaped body by the adhering nechanism 30; third clanping
neans 80C and fourth clanping nmeans 80D which are
di sposed oppositely on opposite sides, in regard of the
second direction orthogonal to the first direction, of
the plate-shaped body having the rectangular sheet
adhered thereto and which clanp outer edges of the
rectangul ar sheet; and clanping neans noving neans by
which the first <clanping nmeans 80A and the second
clanping neans 80B can be nobved in senses for spacing
away from each other in the first direction and by which
the third clanmping nmeans 80C and the fourth clanping
nmeans 80D can be noved in senses for spacing away from
each other in the second direction.

As illustrated in FIG 2, the sheet expanding
apparatus 1 has a carrying-in port 12 for carrying in the
pl at e- shaped body therethrough. At a position adjacent to
the carrying-in port 12 is provided conbined display
means and input neans 13 inputting processing conditions
and the like to the sheet expanding apparatus 1 and
di splaying the inputted contents and the |iKke. The
conbi ned display nmeans and input neans 13 includes, for
exanple, a touch panel. A region conmunicating with the

carrying-in port 12 is an adhering region in which the

14



rectangul ar sheet is adhered to the plate-shaped body by
the adhering nechanism 30 depicted in FIG 1. The
adhering region includes a transfer region in which the
pl at e- shaped body is transferred fromthe holding unit 20
to the transfer unit 50. |In addition, a region adjacent
to the transfer region is a peeling region in which the
peeling nechanism 70 operates, and a region adjacent to
the peeling region is an expanding region in which the
expandi ng nechani sm 80 operates. In Fig.2, double arrow A
shows noving region of the holding unit 20, double arrow
B shows noving region of the first carrying nmeans 16a,
double arrow C shows the noving region of the second
carryi ng neans 16b and double arrow D shows noving region
of the transfer unit 50.

The sheet expanding apparatus 1 includes: a frane
stocker 17 depicted in FIG 3 in which a plurality of
franmes 5 are accommpbdated; first carrying neans 16a and
second carrying neans 16b (see FIG 1) carrying the frame
5 to a predeterm ned destination of carrying; a cleaning
apparatus 18 depicted in FIG 4 cleaning the plate-shaped
body expanded by the expanding nechanism 80; and an
ultraviolet (UV) ray applying apparatus (not depicted)
applying W rays to the rectangul ar sheet expanded by the

expandi ng nmechanism 80. As depicted in FIG 2, a region
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adjacent to the frame stocker 17 is a cleaning region in
which the cleaning apparatus 18 operates, and a region
adjacent to the cleaning region is a W ray applying
region in which the UV ray applying apparatus operates.
The configuration of the expanding nechanism 80
depicted in FIG 1 will be described. The first clanping
means 80A and the second cl anping neans 80B respectively
i nclude: a rectangul ar parallel epi ped | ower-side clanping
section 8la extending in the second direction; a
sectionally substantially L-shaped arm section 82a having
its one end connected to the |ower-side clanping section
8la; an wupper-side clanping section 8lb extending in
parallel to the |lower-side «clanping section 8la; a
sectionally substantially L-shaped arm section 82b having
its one end connected to the upper-side clanping section
81b; and a novabl e base 87a disposed to be novable al ong
a recess 110 fornmed in an upper surface of the second
apparatus base 11. On an upper surface side of the |ower-
side clanmping section 8la, a plurality of rollers 83 are
di sposed in the state of being aligned in the direction
parallel to the second direction. The plurality of
rollers 83 are rotatable around a rotational axis
parallel to the first direction, and are each nounted in

a state in which about one half of an outer peripheral
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surface thereof is projected from the upper surface of
the | ower-side clanmping section 8la. In addition, on a
| oner surface side of the upper-side clanping section 81b
of the first clanping nmeans 80A and the second cl anping
means 80B, a plurality of rollers (not depicted) are
di sposed in the state of being aligned in the direction
parallel to the second direction. The plurality of
rollers disposed on the |ower surface side of the upper-
side clanping section 8lb are rotatable around a
rotational axis parallel to the first direction, and are
each nmounted in a state in which about one half of an
outer peripheral surface thereof is projected from the
| ower surface of the upper-side clanping section 81b.

The third clanping nmeans 80C and the fourth
cl anpi ng means 80D respectively include: a rectangul ar
paral | el epi ped | ower-side clanping section 84a extending
in the first direction; an arm section 85a having its one
end connected to the |ower-side clanping section 84a; an
upper-side clanping section 84b extending in parallel to
the | ower-side clanping section 84a; an arm section 85b
having its one end connected to the upper-side clanping
section 84b; and a novable base 87b disposed to be
novabl e along a recess 111 formed in the upper surface of

the second apparatus base 11. On an upper surface side of
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the lower-side clanmping section 84a, a plurality of
rollers 86 are disposed in the state of being aligned in
the direction parallel to the first direction. The
plurality of rollers 86 are rotatable around a rotational
axis parallel to the second direction, and are each
nmounted in a state in which about one half of an outer
peri pheral surface thereof is projected from the upper
surface of the Ilower-side clanping section 84a. In
addition, on a lower surface side of the upper-side
cl anpi ng section 84b of the third clanping neans 80C and
the fourth clanmping nmeans 80D, a plurality of rollers
(not depicted) are disposed in the state of being aligned
in the direction parallel to the first direction. The
plurality of rollers disposed on the |ower surface side
of the wupper-side clanmping section 84b are rotatable
around a rotational axis parallel to the second direction,
and are each nounted in a state in which about one half
of an outer peripheral surface thereof is projected from
the | ower surface of the upper-side clanping section 84b.
The clanping neans noving means includes first
di rection noving neans 88a connected respectively to the
first clanping nmeans 80A and the second clanping neans
80B, and second direction noving neans 88b connected

respectively to the third clanping neans 80C and the
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fourth clanping mnmeans 80D. The first direction noving
means 88a include ball screws 880 extending in the first
direction, bearing sections 881 supporting one-side ends
of the respective ball screws 880 in a rotatable manner
and notors 882 connected to other-side ends of the
respective ball screws 880, and they are disposed
respectively on the second apparatus base 11. The first
direction noving neans 88a can nove the first clanping
neans 80A and the second cl anpi ng neans 80B in senses for
spacing away from each other in the first direction. The
second direction noving nmeans 88b include ball screws 883
extending in the second direction, bearing sections 884
supporting one-side ends of the respective ball screws
883 in a rotatable manner, and notors 885 connected to
ot her-side ends of the respective ball screws 883, and
they are disposed on the second apparatus base 11. The
second direction noving neans 88b can nove the third
cl anpi ng means 80C and the fourth clanping neans 80D in
senses for spacing away from each other in the second
di rection.

The first <carrying neans 16a and the second
carrying means 16b include at least a substantially H
shaped carrying plate 160, and a plurality of (in the

exanple illustrate, four) frame holding sections 161
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adapted to suction hold a one-side surface of a frane
di sposed at a lower end corner portion of the carrying
pl ate 160. As depicted in FIG 2, the first carrying
neans 16a described in the present enbodinent has a
regi on between the expanding region and the franme stocker
17 as its noving region. In addition, the second carrying
nmeans 16b has a region ranging from the franme stocker 17
to the UV ray applying region as its noving region.

As illustrated in FIG 3, the frame stocker 17 is
an exanple of a franme stocker by which the ring-shaped
frames each having an opening 6 in the center thereof are
stocked in a stacked state. The franme stocker 17 includes
a plurality of cylindrical nmenbers 170, which nake
contact with inner peripheral surfaces of the frames 5,
at substantially regular intervals. Wile the nunber of
the cylindrical nenbers 170 is four in the illustrated
exanple, this nunber is not limtative. Note that the
material of the franme 5 includes, for exanple, a netal
such as stainless steel.

As illustrated in FIG 4, the cleaning apparatus 18
has a tubular cover nenber 180, and includes, on the
inside of the cover nenber 180: a spinner table 181
having a holding surface 18la adapted to hold the plate-

shaped body; a rotary shaft 182 adapted to rotate the
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spinner table 181; a plurality of (in the illustrated
exanple, four) clanp nechanisns 183 adapted to fix the
frame 5, depicted in FIG 3, on the outer periphery side
of the spinner table 181; a cleaning water nozzle 184
through which to supply cleaning water to the plate-
shaped body; an air nozzle 185 for drying the plate-
shaped body after cleaning; and a Ilift nechanism 186
including air cylinders and pistons for lifting the
spi nner table 181 up and down in the vertical direction.
As depicted in FIG 5A, the holding unit 20
i ncludes: a plate-shaped body holding section 21 which
i ncl udes a holding surface 2la and hol ds the pl ate-shaped
body; a fixed base 22 fixed to a lower portion of the
pl at e-shaped body holding section 21; a base 23 that
supports the plate-shaped body hol ding section 21 and the
fixed base 22 from below, a rotary shaft 24 which is
passed through the base 23 and inverts the holding
surface 2la of the plate-shaped body hol ding section 21;
and a gate-fornmed support section 25 on which end
portions of the rotary shaft 24 are rotatably supported.
As illustrated in FIG 5B, a lift nmechanism 27 including,
for exanple, an air cylinder and a piston is connected to
the support section 25, whereby the holding unit 20 as a

whol e can be lifted up and down in the vertical direction.
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The holding unit 20 includes a rectangul ar plate-
shaped sheet adhesion plate 26 on a |lower side of the
pl at e- shaped body hol di ng section 21. The sheet adhesion
plate 26 has in its center a circular opening 260 that
penetrates upper and |ower surfaces (an upper surface 26a
and a |l ower surface 26b). The opening 260 is greater than
the pl ate-shaped hol ding section 21 in dianeter. Wen the
rotary shaft 24 of the support section 25 is rotated to
invert the holding surface 2la of the plate-shaped body
hol ding section 21, the holding surface 2la and the
openi ng 260 can be nade to face each other. In this state,
with the plate-shaped body holding section 21 |owered by
the lift nmechanism 27, the plate-shaped body hol ding
section 21 can be nmade to enter the opening 260.

As depicted in FIG 5C, on the | ower surface 26b of
the sheet adhesion plate 26, there are further provided
sheet adhered sections 28 which are disposed on an
adhesion starting side and an adhesion finishing side on
opposite sides of the holding surface 21a in regard of an
adhering direction (in the illustrated exanple, the first
direction) in the periphery of the plate-shaped body
hol di ng section 21 and which are projected as conpared to
a sheet adhered surface of the plate-shaped body held by

the holding surface 2l1la, and roller guides 29 extending
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in the first direction orthogonal to the sheet adhered
sections 28 on opposite sides of the holding surface 2la
of the plate-shaped body holding section 21. The sheet
adhered section 28 described in the present enbodinent
i ncludes, for exanple, a bar-shaped nenber. The sheet
adhered sections 28 are oriented in parallel to the
second direction, and are disposed oppositely on outer
edge sides in regard of the first direction on opposite
sides of the opening 260. Wth a belt-shaped sheet
adhered in the manner of laying over the tw sheet
adhered sections 28 and wth the belt-shaped sheet
adhered to the plate-shaped body held by the holding
surface 2la that is exposed from the opening 260,
wrinkling of the belt-shaped sheet can be prevented. The
roller guide 29 is forned, for exanpl e, to be
substantially L-shaped in section. The roller guides 29
are oriented in parallel to the first direction, and are
di sposed oppositely on outer edge sides in regard of the
second direction on opposite sides of the opening 260.

The noving neans 40 illustrated in FIG 1 includes:
a ball screw 41 disposed on a support plate 400 extending
in the first direction; a notor 42 connected to one end
of the ball screw 41; a pair of guide rails 43 extending

in parallel to the ball screw 41; and a noving base 44
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novabl e horizontally in the first direction. The sheet
adhesion plate 26 is connected to a one-side surface of
the noving base 44. The pair of guide rails 43 nmake
sliding contact with an other-side surface of the noving
base 44, and the ball screw 41 is in screw engagenent
with a nut formed in the center of the noving base 44.
Wth the ball screw 41 driven by the notor 42 to rotate,
the holding unit 20 can be noved in the first direction
along the guide rails 43, together with the noving base
44. By the noving nmeans 40, the holding unit 20 can be
noved within the adhering region depicted in FIG 2.

The adhering mechanism 30 has a unit main body 300
indicated by dotted line in FIG 1. The unit nmain body
300 is located on the lower side of the holding unit 20,
and is disposed to face the plate-shaped body held by the
hol di ng unit 20. Mechanisnms of the adhering nmechani sm 30
are accommodated in the wunit main body 300. In the
exanple illustrated, the wunit main body 300 can be
slidingly noved along a pair of guides 15 which are
di sposed at a front portion in regard of the first
direction of the first apparatus base 10 and which extend
in the second direction. This ensures that at the tinme of
mai nt enance of the adhering mechanism 30 or an operation

of replacing each nechanism at the tinme of supplying the
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bel t-shaped sheet wound in a roll form or in simlar
occasions, the unit main body 300 can be drawn out to the
outsi de of the sheet expanding apparatus 1, and the unit
mai n body 300 can be disposed in the adhering region of
the sheet adhering apparatus 1 after conpletion of the
oper at i on.

As depicted in FIG 6, the adhering nmechani sm 30
includes: a reel 33; an adhering roller 31 by which the
bel t - shaped sheet 2 wound in a roll form (sheet roll 2A)
on the reel 33 is adhered to the plate-shaped body held
by the holding unit 20 depicted in FIGS. 5A to 5C a
cutter 32 depicted in FIG 7 by which the belt-shaped
sheet 2 is cut out to a rectangular sheet larger in size
than the plate-shaped body; a let-off roller 34a as a
letting-off section which is disposed on the upper side
of the reel 33 and lets off the belt-shaped sheet 2; a
clamping roller 34b disposed to face the let-off roller
34a; a flexure preventing roller 35 disposed to face the
adhering roller 31; and sheet adhering neans 36 adhering
one end of the belt-shaped sheet 2 let off by the let-off
roller 34a to the sheet adhered section 28 on the
adhesi on starting side.

The belt-shaped sheet 2 described in the present

enbodi nent includes a sheet main body 3, which includes
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at least a base sheet and a glue layer disposed on the
base sheet, and a belt-shaped release film 4 disposed on
the glue layer of the sheet main body 3. The belt-shaped
sheet 2 is wound in a roll formon the reel 33. The base
sheet is fornmed, for exanple, from polyolefin or
pol yvinyl chloride. Though not illustrated, the adhering
roller 31 includes a tubular roller extending Iin a
hori zontal direction while having a length not smaller
than the dianeter of the plate-shaped body (for exanple,
a circular disk-shaped wafer). The position of the
adhering roller 31 is fixed, and when the sheet adhesion
plate 26 of the holding unit 20 as above-nentioned is
noved in the first direction, the adhering roller 31 is
gui ded along the roller guides 29 and the sheet main body
3 can be pressed against the plate-shaped body from bel ow,
in a state in which both ends of the adhering roller 31
are fitted to the pair of roller guides 29. Note that the
adhering roller 31 is not particularly limted as to
material or the like, and is fornmed of, for exanple,
silicone rubber.

The let-off roller 34a is driven by, for exanple, a
servo motor to rotate, and the let-off anount of the
belt-shaped sheet 2 from the sheet roll 2A can be

controlled by torque control. The clanping roller 34b can
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prevent the sheet main body 3 adhered to the pl ate-shaped
body from sl ackeni ng, by pressing the belt-shaped sheet 2
drawn out from the sheet roll 2A against the let-off
roller 34a and clanping the belt-shaped sheet 2 between
itself and the let-off roller 34a.

The flexure preventing roller 35 has a dianeter
greater than the diameter of the adhering roller 31, and
is disposed adjacently to the adhering roller 31. The
flexure preventing roller 35 can press the adhering
roller 31 in a rollable manner in a state in which a
peri pheral surface of the flexure roller 35 is in contact
with a peripheral surface of the adhering roller 31. This
ensures that the sheet main body 3 can be prevented from
fl exure when the adhering roller 31 presses the sheet
mai n body 3 against the plate-shaped body. Note that the
flexure preventing roller 35 may not necessarily be
provi ded.

The sheet adhering neans 36 includes a cushion 360
and a noving section 361 which noves in the vertical
direction. Wile the material of the cushion 360 is not
particularly limted, it is fornmed of, for exanple, an
elastic material such as silicone rubber, [like the
adhering roller 31. The sheet adhering neans 36, with the

novi ng section 361 noving upward, can push up the sheet
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main body 3 from below by the cushion 360, thereby
adhering the sheet main body 3 to the sheet adhered
sections 28 depicted in FIG 5C

In addition, the adhering mechanism 30, for naking
the tape tension constant, includes: a peel plate 37
adapted to peel off the belt-shaped release film 4 from
the belt-shaped sheet 2 let off by the let-off roller
34a; a take-up roller 38 as a take-up section that takes
up the peeled belt-shaped release film 4; a guide roller
34c di sposed between the peel plate 37 and the take-up
roller 38, a novable roller 34d; a presser roller 34e
di sposed to face the novable roller 34d; and a weight 39
adapted to press down the belt-shaped release film 4
bet ween the peel plate 37 and the take-up roller 38.

The peel plate 37 has a sharpened tip shape, and,
by pressing the belt-shaped sheet 2 to form an acute
angle, can peel off the belt-shaped release film 4 from
the belt-shaped sheet 2. The peel ed belt-shaped rel ease
film4 is passed through the guide roller 34c and through
the gap between the novable roller 34d and the presser
roller 34e, to be taken up by the take-up roller 38,
formng a release film roll A4A Wiile the belt-shaped
release film4 is peeled off fromthe belt-shaped sheet 2

by the peel plate 37 and the sheet main body 3 is adhered
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to the plate-shaped body, the novable roller 34d and the
presser roller 34e press the belt-shaped release film 4,
to thereby pull the belt-shaped release film 4, whereby
the sheet main body 3 adhered to the plate-shaped body
can be prevented fromgetting twi sted. The take-up roller
38 is driven by, for exanple, a servo notor to rotate.

The weight 39 illustrated in the present enbodi nent
is a roller for pressing down the belt-shaped release
film 4 peeled off from the belt-shaped sheet 2 by the
peel plate 37, and is disposed between the guide roller
34c and the presser roller 34e. Wen the release film
roll 4A taken up on the take-up roller 38 becones |arger
in dianeter, the torque varies; in this case,
notwi thstanding a variation in the torque, a constant
tension can be applied to the belt-shaped release film4
by pressing down the belt-shaped release film 4 by the
wei ght 39, while the sheet main body 3 is adhered to the
pl at e- shaped body and, sinultaneously, the belt-shaped
release film4 is taken up by the take-up roller 38. In
addition, while the belt-shaped release film4 is pressed
down by the weight 39, the belt-shaped release film4 is
pressed by the novable roller 34d and the presser roller
34e, for preventing the take-up roller 38 from being

pul led toward the weight 39 side. Note that the weight,
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material and the |I|ike of the wight 39 are not
particularly limted.

As illustrated in FIG 7, the cutter 32 is disposed
at a lateral side of the sheet adhesion plate 26 on the
adhesion finishing side. The cutter 32 includes a cutter
accommodating section 320, and a cutter blade 321
(depicted by dotted |ine) accommobdated inside the cutter
accomodating section 320. The cutter accommodating
section 320 is forned in a lower portion thereof wth an
openi ng through which the cutter blade 321 can advance
and retreat. As depicted in FIG 5B, the -cutter
accommodating section 320 is novable in the second
direction along a guide rail 323 disposed at a |ateral
side of the sheet adhesion plate 26. According to the
cutter 32 configured in this way, the belt-shaped sheet
main body 3 can be forned into a rectangular sheet by
cutting out the sheet main body 3 which is adhered to the
sheet adhered section 28 on the adhesion finishing side
and is |located on the |lower side of the cutter 32. In the
present enbodinment, a cutter heater 322 is fixed to one
end of the guide rail 323. It is recommendabl e that,
until the sheet main body 3 is practically cut by the
cutter blade 321, the cutter heater 322 is kept in

contact with the cutter accommodati ng section 320 to heat
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the cutter blade 321.

As illustrated in FIG 8, the transfer unit 50
includes: a transfer unit holding section 51 adapted to
hold the plate-shaped body held by the holding unit 20
and having the rectangul ar sheet adhered thereto, through
the rectangul ar sheet; and corner portion clanping neans
52 for respectively clanmping corner portions of the
rectangul ar sheet in the periphery of the transfer unit
hol di ng section 51. The transfer unit holding section 51
is disposed on a circular disk 54 through a |[lift
mechani sm 53. The |ift mnechanism 53 includes an air
cylinder 530 and a piston 531, and can lift the transfer
unit hol ding section 51 up and down.

Frame adhering rollers 57a and 57b and a frane
adhesion cutter 58 are disposed at positions in the
vicinity of the transfer unit holding section 51. The
frame adhering rollers 57a and 57b are presser rollers
for pressing the rectangul ar sheet 7 against the frane 5
depicted in FIG 3, and can each be rotated around a
shaft section 570. For exanple, heaters are incorporated
in the frame adhering rollers 57a and 57b. The frane
adhesion cutter 58 is disposed between the frame adhering
rollers 57a and 57b. The franme adhesion cutter 58 can be

rotated around a shaft section 580. The franme adhering
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rollers 57a and 57b and the franme adhesion cutter 58 are
di sposed over the circular disk 54, which can be rotated
by a rotary shaft 55, through an erected section 59. The
frame adhering rollers 57a and 57b and the frane adhesion
cutter 58 can be lifted up and down, at the upper end of
the erected section 59, by a lift nmechanism including an
air cylinder and a piston, for exanple. Wth the circular
disk 54 rotated, the franme adhering rollers 57a and 57b
and the frame adhesion cutter 58 can be turned around
circularly along the frame 5, for exanple. Note that the
nunbers of the frame adhering rollers 57a and 57b and the
frame adhesion cutter 58 are not |imted to those
described in the present enbodi nent.

As illustrated in FIG 9, the transfer unit hol ding
section 51 is a circul ar disk-shaped porous nenber fitted
inside a frame body 500, and its upper surface is a
hol ding surface 5l1la for holding the plate-shaped body.
The frane body 500 is supported by a base 501. A suction
source (not depicted) is connected to the transfer unit
hol ding section 51, and the plate-shaped body can be
suction held by the holding surface 5la. An inclination
adj usting mechanism 56 is di sposed between the frame body
500 and the base 501. The inclination adjusting nechanism

56 includes a cylinder 560 and a spring 561. The spring
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561 includes a conpression spring, for exanple. An
expansi on/ contraction operation of the spring 561 permts
the frane body 500 to oscillate relative to the base 501,
whereby a shock at the tinme of transferring the plate-
shaped body onto the holding surface 5l1la, for exanple
can be absor bed.

Four corner portion clanping neans 52, for exanpl e,
are disposed at regular intervals in the periphery of the
transfer unit holding section 51. As depicted in FIG 10A,
the corner portion clanping neans 52 described in the
present enbodinment includes: a sheet corner portion
nmounting section 520 having a nounting surface 520a on
which a corner portion of the rectangular sheet 7 is
nmounted; a clanp section 521 adapted to clanp the corner
portion of the rectangular sheet nounted on the sheet
cor ner portion nmount i ng section 520; and an
openi ng/ cl osi ng nechani sm adapted to open and close the
cl anp section 521. The openi ng/cl osi ng mechani sm i ncl udes
pi ston rods 522a and 522b, a spring 523 connected to a
one-side end of the piston rod 522a, a cylinder 524
connected to a one-side end of the piston rod 522b, and
shaft sections 525a and 525b serving as fulcruns at
other-side ends of the piston rods 522a and 522b. An

upper portion side of the clanp section 521 is biased by
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the spring 523 in a direction for approaching the
mounting surface 520a. In the case of opening the clanp
section 521, as depicted in FIG 10B, the piston rod 522b
iIs nmoved toward an inner side in the cylinder 524,
whereby the clanp section 521 can be rotated with the
shaft sections 525a and 525b as fulcruns, and the clanp
section 521 can be opened in a direction for spacing away
fromthe nounting surface 520a.

The transfer unit 50 can be noved, by the transfer
novi ng neans 60 depicted in FIG 1, between the transfer
region, the peeling region and the expanding regi on which
are depicted in FIG 2. The transfer noving neans 60
includes a ball screw 61 extending in the first direction
a nmotor (not depicted) connected to one end of the ball
screw 61, a pair of guide rails 62 laid on the first
apparatus base 10 to extend in parallel to the ball screw
61, and a noving base 63 adapted to support the transfer
unit 50 on a one-side surface thereof. The pair of guide
rails 62 are in sliding contact wth an other-side
surface of the noving base 63, and the ball screw 61 is
in screw engagenment with a nut forned in the center of
the noving base 63. Wth the ball screw 61 driven by the
notor to rotate, the transfer unit 50 can be noved in the

first direction along the guide rails 62 together wth
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t he novi ng base 63.

The peeling nechanism 70 is disposed on an upper
surface of the second apparatus base 11 and on the upper
side of the transfer unit 50. The peeling nechanism 70 is
a tape peeling unit configured to peel off a tape (for
exanple, a surface protective tape) adhered to a surface
of the plate-shaped body. The peeling nmechanism 70
includes: a tape holding unit 70A depicted in FIG 11A
which clanps the tape; bending roller noving neans 70B
depicted in 11B for bending the tape to be peeled off
from the plate-shaped body; and peeling start point
portion formng neans 70C depicted in FIG 11C for
formng a peeling start point for the tape to be peeled
off fromthe plate-shaped body.

As illustrated in FIG 11A the tape holding unit
70A includes: a first air cylinder 7l1la; a holding base 72
supported by a shaft 710a which is driven by the first
air cylinder 7la and extends in the vertical direction; a
second air cylinder 71b erected on an upper surface of
the holding base 72; a holding plate 73 supported by a
shaft (not depicted) which penetrates fromthe second air
cylinder 71b to the lower surface side of the holding
base 72 and is capable of advancing and retreating by

being driven by the second air cylinder 71b; a third air

35



cylinder 71c disposed on the holding base 72 and causing
a shaft 710c, which has a clanping piece 711 at an end
portion thereof and 1is capable of advancing and
retreating in a horizontal direction, to advance and
retreat in the horizontal direction; and a clanping piece
712 disposed at a position for facing the clanping piece
711 on the | ower surface side of the holding base 72.

The holding plate 73 is hollow inside, is provided
in the whole |ower surface thereof with m nute holes (not
depi cted), can apply suction to the inside of the holding
plate 73 through the inside of a shaft connecting the
second air cylinder 71b and the holding plate 73, and can
generate a negative pressure at the |ower surface of the
hol di ng plate 73 through the m nute hol es.

The holding base 72 can be noved up and down
together with the shaft 710a driven by the first air
cylinder 7la to be able to advance and retreat, and,
further, is rotatable horizontally around the shaft 710a,
as indicated by an arrowin the figure.

As depicted in FIG 11B, the bending roller noving
means 70B includes a gate-fornmed support franme 74. The
support franme 74 includes: colum sections 740 and 740a
arranged with a spacing therebetween; a support section

741 connected to lower ends of the columm sections 740
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and 740a; and a bending roller 75 noved along a guide
hole 742 in the support section 741 by a driving
mechani sm (not depicted) incorporated in the support
section 741. The bending roller 75 is rotatable around a
| ongi tudi nal center axis thereof, and its length is at
| east | onger than the dianmeter of the tape to be adhered
to the pl ate-shaped body.

As illustrated in FIG 11C, the peeling start point
portion formng means 70C includes: a fourth air cylinder
71d; a shaft 710d which extends from the four air
cylinder 71d, is capable of advancing and retreating, and
the height directional position of which can be finely
adj usted; an arm nenber 76; a tip nmenber 77 provided at a
tip of the arm nenber 76; a tip needl e-shaped nmenber 78
attached to the tip nenber 77; and an air nozzle 79. The
tip menber 77 is vertically novable, and, with the height
position of the tip nenber 77 adjusted, a tip portion of
the tip needl e-shaped nmenber 78 can be positioned at the
height of the surface protective tape adhered to the
pl at e- shaped body. In addition, the air nozzle 79 is
supplied with high-pressure air through the fourth air
cylinder 71d and the shaft 710d, and can jet the high-
pressure air as required. Wiile the tip needle-shaped

menber 78 and the air nozzle 79 are provided separately
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in the exanple illustrated, a configuration nmay be
adopted in which the air nozzle 79 is incorporated in the
tip needl e-shaped nenber 78, and high-pressure air is
jetted fromthe tip of the tip needl e-shaped nenber 78.

An operation exanple of the sheet expanding
apparatus 1 will be described below. A plate-shaped body
W depicted in FIG 12 is an exanple of a circular disk-
shaped workpi ece. A tape T for protecting devices is
adhered to a front surface WA of the plate-shaped body W
A back surface W opposite to the front surface W is a
sheet adhered surface to which the sheet min body 3
(rectangul ar sheet) is to be adhered. The pl at e-shaped
body W described in the present enbodinent is assuned to
be one in the inside of which nodified |ayers have been
formed along division lines (streets) by application of a
| aser beam which has been thinned by a grinding
apparatus, for exanple, and which has been divided into
i ndividual chips with the nodified |ayers as start points
of division. The plate-shaped body Wnmay be in a state of
havi ng been fornmed therein with the nodified |ayers al ong
the division lines but not having been divided into the
i ndi vi dual chi ps. In addition, the plate-shaped body W
may be one which has been fornmed with cut grooves al ong

division lines by a cutting blade or the Ilike and has
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thereafter been divided into individual chips. Further,
t he pl at e-shaped body W may be one which has been divided,
and to which a die attach film (DAF) has been adhered,
the die attach film being to be divided by the sheet
expandi ng apparatus 1.

When the front surface Wa side of the plate-shaped
body Wis held by the holding surface 2la of the hol ding
unit 20, the holding unit 20 is noved to the upper side
of the adhering nechanism 30 by the noving neans 40
depicted in FIG 1. After the rotary shaft 24 depicted in
FIG 5B rotates to invert the holding surface 2la of the
pl at e-shaped body holding section 21, thereby exposing
the back surface Wb of the plate-shaped body W to the
| ower side, and the plate-shaped body W held by the
hol ding surface 2la is faced to the opening 260 of the
sheet adhesion plate 26, the plate-shaped body holding
section 21 is |lowered by the Ilift nechanism 27, the
pl at e- shaped body hol ding section 21 is made to enter the
openi ng 260, and the plate-shaped body W is positioned
inside the sheet adhered section 28. In addition, the
pl at e-shaped body W nay be positioned in such a nanner
that the back surface W of the plate-shaped body Wis
slightly above that surface of the sheet adhered section

28 to which the sheet main body 3 is to be adhered, after
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the plate-shaped body holding section 21 is inverted.
Note that the holding unit 20 may be noved to a desired
position (the position on the upper side of the adhering
nmechani sm 30) wthout inverting the plate-shaped body
hol ding section 21, and thereafter the plate-shaped body
hol di ng section 21 may be invert ed.

The adhering nmechanism 30, with the let-off roller
34a rotated, lets off the belt-shaped sheet 2 from the
sheet roll 2A toward the adhering roller 31. When the
bel t-shaped sheet 2 is passed between the let-off roller
34a and the clanmping roller 34b, the belt-shaped sheet 2
Is separated into the sheet main body 3 and the belt-
shaped release film4 by the peel plate 37, and the sheet
main body 3 is sent to the sheet adhering neans 36 side
by passing through the adhering roller 31. Wth the
novi ng section 361 noved upward, the sheet main body 3 is
pushed up by the cushion 360 and is adhered to the sheet
adhered section 28 on the adhesion starting side. In this
I nstance, the clanping roller 34b clanps the belt-shaped
sheet 2, which is let off from the sheet roll 2A by
approaching the let-off roller 34b, thereby preventing
the sheet nmain body 3 from slackening. The peeled belt-
shaped release film 4 is passed through the guide roller

34c and between the novable roller 34d and the presser
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roller 34e, to be taken up onto the take-up roller 38.

As illustrated in FIG 13, by the novenent of the
holding unit 20 in a sense for approaching the peeling
region in the first direction, the back surface W of the
pl at e-shaped body W is brought into contact with the
upper surface of the sheet main body 3, and the sheet
main body 3 is adhered to the back surface W of the
pl at e- shaped body W while rotating the adhering roller 8
along the roller guides 29 depicted in FIG 5C and while
pressing upward the |ower surface of the sheet main body
3. In this instance, the flexure preventing roller 35
rotates in such a manner as to press the sheet main body
3 against the adhering roller 31, and, therefore, flexure
of the sheet main body 3 can be prevented.

While the sheet main body 3 is being adhered to the
back surface W of the plate-shaped body W it is
desirable to control the operation of adhering the sheet
main body 3 to the plate-shaped body W by a process in
which while letting off a predetermined quantity of the
bel t-shaped sheet 2 from the sheet roll 2A by torque
control of the let-off roller 34a, the plate-shaped body
hol ding section 21 is noved in such a manner that the
tension (load) exerted on the notor 42 of the noving

means 40 depicted in FIG 1 will be constant. By this,
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the sheet main body 3 to be adhered to the back surface
W of the plate-shaped body W can be prevented from
wrinkling or cranping. In addition, since the novable
roller 34d cones closer to the presser roller 34e and the
belt-shaped release film4 is clanped between the novabl e
roller 34d and the presser roller 34e, the belt-shaped
release film4 is pulled and the sheet main body 3 would
not slacken. Further, during when the sheet nain body 3
is adhered to the back surface W of the plate-shaped
body W the weight 39 always falls, whereby a state in
whi ch the belt-shaped release film 4 is pressed downward
Is maintained. As a result, a constant tension can be
exerted on the belt-shaped release film 4, so that
wrinkling of the sheet main body 3 is not generated, and
the sheet main body 3 can be favorably adhered to the
back surface W of the pl ate-shaped body W

After the sheet main body 3 is adhered to the whole
back surface W of the pl ate-shaped body Wand is adhered
to the sheet adhered section 28 on the adhesion finishing
side, as depicted in FIG 14, the sheet main body 3 is
cut out by the cutter 32. Specifically, the cutter bl ade
321 is protruded from the cutter acconmodating section
320, and is positioned at a height position for cutting

the sheet main body 3. Subsequently, the cutter blade 321

42



is moved in the second direction along the guide rail 323
depicted in FIG 5B, whereby the sheet nain body 3 is cut
to the rectangul ar sheet 7 depicted in FIG 15. Wen the
rectangul ar sheet 7 has been adhered to the back surface
Wb of the plate-shaped body W and to the sheet adhered
sections 28, the operation of adhering the rectangular
sheet 7 is conpleted. At the time of cutting the sheet
main body 3, the cutter blade 321 is in the heated state
by the cutter heater 322, and, therefore, the glue |ayer
of the sheet nmain body 3 is not liable to adhere to the
cutter blade 321, and the sheet main body 3 can be cut
out continuously and snoothly. The belt-shaped rel ease
film4 is taken up by the take-up roller 38, to formthe
release filmroll 4A. Note that when the sheet roll 2Ais
reduced in dianmeter and the belt-shaped sheet 2 wound
around the reel 33 runs out, it is desirable to draw out
the unit main body 300 depicted in FIG 1 to the exterior
of the apparatus and to replace the sheet roll 2A In
addition, when the release film roll 4A is enlarged in
dianeter, it is recommendable to detach and renove the
release filmroll 4A at an arbitrary tim ng.

When the holding unit 20 is noved to the upper side
of the transfer unit 50 as depicted in FIG 16, the

pl at e- shaped body holding section 21 is lowered in the
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direction for approaching the transfer unit 50 by the
lift mechanism 27, the plate-shaped body Wis nounted on
the holding surface 5la of the transfer wunit holding
section 51 depicted in FIG 9 through the rectangul ar
sheet 7, and the corner portions of the rectangul ar sheet
7 are nounted on the nounting surfaces 520a of the sheet
corner portion nounting sections 520. In this instance, a
shock at the tinme of transferring the plate-shaped body W
is absorbed by the inclination adjusting mechanism 56,
and, therefore, the fear of breakage of the pl ate-shaped
body W can be reduced. Subsequently, the corner portions
of the rectangular sheet 7 are clanped by the clanp
sections 521. The suction applied to the plate-shaped
body W by the pl ate-shaped holding section 21 is rel eased,
and the plate-shaped body W is suction held by the
transfer unit holding section 51. In this way, the plate-
shaped body Wis transferred from the holding unit 20 to
the transfer unit 50, whereby a state in which the four
corners of the rectangular sheet 7 are clanped by the
corner portion clanmping neans 52 and the plate-shaped
body Wis held by the transfer unit 50, with the tape T
exposed upward, is obtained, as illustrated in FIG 17.
Next, while keeping the state in which the plate-

shaped body Wis held by the transfer unit 50, the tape T

44



is peeled off from the front surface WA of the plate-
shaped body Wby use of the peeling nmechanism 70 depicted
in FIG 1. First, as depicted in FIG 18, the tape
holding unit 70A and the peeling start point portion
formng neans 70C are noved to the upper side of the
transfer wunit 50. In this case, a slightly outer
peri pheral portion of an outer peripheral end portion of
the tape T adhered to the plate-shaped body W is
positioned beneath the tip of the tip needle-shaped
menber 78 of the peeling start point portion formng
means 70C. Thereafter, the fourth air cylinder 71d
depicted in FIG 11C is operated, to lower the tip of the
tip needl e-shaped nenber 78 to a position proximate to
the outer peripheral end portion of the tape T.

The height of the tip of the tip needle-shaped
menmber 78 is finely adjusted in conformty wth the
surface height of the tape T such that the tip of the tip
needl e-shaped nenber 78 conmes proximte to an outer
peri pheral portion of the tape T, and, in the state in
which the tip is proxinmate, the tape holding unit 70A and
the peeling start point portion formng nmeans 70C are
noved slightly leftward in the figure, whereby the tip of
the tip needl e-shaped nmenber 78 is butted against on the

outer peripheral portion of the tape T, as depicted in
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FIG 19. 1In this instance, while the four corner portion
clanmping nmeans 52 are clanping the four corners of the
rectangul ar sheet 7, the tip needl e-shaped nenber 78 is
butted against the outer peripheral portion of the tape T
from other portion than the four <corners of the
rectangul ar sheet 7 depicted in FIG 17, so that novenent
of the tip needl e-shaped nenber 78 is not hanpered. Note
that while the tip of the tip needl e-shaped nmenber 78 nay
be butted froma circunferential directionally outer side
of the tape T as illustrated in the figure, the tip of
the tip needl e-shaped nenber 78 may be butted from above
an outer peripheral portion of the tape T.

After the tip of the tip needl e-shaped nenber 78 is
butted against on the outer peripheral portion of the
tape T, the fourth air cylinder 71d is operated to nove
the tip needl e-shaped nenber 78 slightly upward, whereby
part of the outer peripheral portion of the tape T is
favorably peel ed off.

After part of the tape T is peeled off, the tip
menber 77 is noved upward and high-pressure air is jetted
from the air nozzle 79, as illustrated in FIG 20,
whereby the outer peripheral portion of the tape T is
spaced away from the tip of the tip needl e-shaped nenber

78, the peeling region including that part of the outer
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peri pheral portion of the tape T which has previously
been peeled off is enlarged, and a peeling start point
portion TS suitable for clanmping by the tape holding unit
70A is fornmed. Note that the height of the hol ding base
72 in the peeling start point portion formng step is
adjusted such that the peeling start point portion TS is
accommodat ed between the clanping pieces 711 and 712
provided on the holding base 72 when the peeling start
point portion TS is peeled off by the high-pressure air
from the air nozzle 79. In addition, when the high-
pressure air is jetted by the air nozzle 79 to enlarge
the peeling region, the tip needl e-shaped nenber 78 may
be further butted. In this way, the peeling start point
portion TS is formed suitably.

After the outer peripheral portion of the tape T is
lifted up by the high-pressure air jetted from the air
nozzlie 79, the third air cylinder 70c is operated to nove
the clanping piece 712 toward the clanping piece 711 side,
as depicted in FIG 21, whereby the outer peripheral
portion of the peeled tape T is clanped between the
cl anpi ng piece 711 and the clanping piece 712. Then, the
first air cylinder 7la is operated, whereby the tape
holding unit 70A as a whole is nobved upward to such an

extent that the bending roller 75 can be nmade to advance
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to the Il ower side of the clanping pieces 711 and 712.

The tape holding unit 70A is noved upward, and the
bending roller 75 is noved toward the tape holding unit
70A side. Note that the bending roller 75 causes peeling
to proceed while making contact with the adhesive surface
of the tape T for the plate-shaped body W and, for this
reason, the bending roller 75 can be rotated around a
| ongi tudi nal axis thereof, and its surface is coated with
a fluororesin such that the adhesive surface of the tape
T making contact therewith would not adhere thereto. 1In
the present enbodinent, the plate-shaped body W is put
into an extrenely thin plate shape by grinding, and a
smal | bending angle may cause cracking, breaking or the
i ke of the plate-shaped body Wat the tinme of peeling of
the tape T; therefore, it is preferable to perform as
assuredly as possible, the bending at an angle of 180
degrees or an angle approximate to 180 degrees.

When the bending roller 75 is noved to the other
end portion, on the left side in the figure, of the | ower
surface of the holding plate 73, as depicted in FIG 22,
the tape T is conpletely peeled off from the front
surface WA of the pl ate-shaped body W The tape T peel ed
off fromthe front surface Wa of the plate-shaped body W

Is suction held by the holding plate 73. Then, the
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cl anping piece 712 is spaced away from the clanping piece
711 by operating the third air cylinder 71c, whereby the
outer peripheral portion of the tape T is released, and
I's disposed of into a disposal vessel, for exanple.

Next, the transfer unit 50 is noved to a position
beneath the expanding nechanism 80 by the transfer unit
novi ng nmeans 60 depicted in FIG 1, and the plate-shaped
body W with the rectangular sheet 7 adhered thereto is
transferred to the expanding nechanism 80. Specifically,
as depicted in FIG 23, the tw first direction noving
neans 88a are operated to nove the novable bases 87a
horizontally in the first direction such that the first
cl anpi ng nmeans 80A and the second clanping neans 80B are
brought closer to each other. |In addition, the two second
direction noving neans 88b are operated to nove the
novabl e bases 87b horizontally in the second direction
such that the third clanping neans 80C and the fourth
cl anpi ng means 80D are brought close to each other. I n
this case, while the corner portion clanping neans 52 are
clanping the four corners of the rectangular sheet 7,
other portions than the four corners of the rectangul ar
sheet 7 are clanped by the first clanping neans 80A to
the fourth clanping neans 80D, so that novenents of the

first clanmping neans 80A to the fourth cl anping neans 80D
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in the first direction and the second direction are not
hanper ed.

Subsequently, the rectangul ar sheet 7 is clanped by
the first clanmping nmeans 80A and the second clanping
nmeans 80B which face each other on opposite sides of the
pl ate-shaped body W in the first direction, and the
rectangul ar sheet 7 is clanped by the third clanping
nmeans 80C and the fourth clanmping nmeans 80D which face
each other on opposite sides of the plate-shaped body W
in the second direction orthogonal to the first direction.
Specifically, the |ower-side clanping sections 8la of the
first clanping nmeans 80A and the second clanping neans
80B depicted in FIG 24 are noved upward, whereas the
upper-side clanping sections 8lb are noved downward, by
the Iift mechani sms, whereby the roller 83 of the | ower-
side clanping section 8la presses the |ower surface of
the rectangular sheet 7, whereas the roller 83 of the
upper - si de cl anping section 81lb presses the upper surface
of the rectangular sheet 7, resulting in that the upper
and | ower surfaces of the rectangular sheet 7 are clanped.
In addition, the |ower-side clanping sections 84a of the
third clanping neans 80C and the fourth clanping neans
80D depicted in FIG 25 are noved upward, whereas the

upper-side clanping sections 84a are noved downward, by
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the Iift mechani sms, whereby the roller 86 of the | ower-
side clanping section 84a presses the |ower surface of
the rectangular sheet 7, whereas the roller 86 of the
upper-side clanping roller 84b presses the upper surface
of the rectangular sheet 7, resulting in that the upper
and | ower surfaces of the rectangular sheet 7 are clanped.
Then, suction holding of the plate-shaped body W by the
transfer unit holding section 51 illustrated in FIG 17
is released, the clanping of the corner portions of the
rectangul ar sheet 7 by the corner portion clanping neans
52 is released, and the plate-shaped body W s
transferred to the expandi ng nmechani sm 80. In this way,
according to the transfer unit 50, the state in which the
corner portions of the rectangul ar sheet 7 adhered to the
pl at e- shaped body W are clanped by the corner portion
clanping neans 52 is maintained until the plate-shaped
body Wis transferred to the expandi ng nmechani sm 80, and,
therefore, the plate-shaped body W can be reliably
transferred to the expanding nechanism 80 w thout being
br oken or damaged.

After the pl ate-shaped body Wis transferred to the
expanding nechanism 80, the rectangular sheet 7 is
expanded in the first direction to form gaps between

i ndi vi dual chips C as illustrated in FIG 24.
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Specifically, in the state in which the rectangul ar sheet
7 is clanmped by the first clanping neans 80A and the
second clanmping neans 80B, the first clanping neans 80A
and the second cl anpi ng nmeans 80B are noved in the manner
of spacing away from each other in the first direction.
Specifically, the two first direction noving neans 88a
depicted in FIG 23 are operated, to nove the novable
bases 87a in the first direction such that the first
cl anpi ng nmeans 80A and the second clanping neans 80B are
spaced away from each other, whereby the rectangular
sheet 7 clanped between the rollers 83 of the |ower-side
cl anpi ng sections 8la and the rollers 83 of the upper-
side clanping sections 8la is pulled toward the outer
sides. As the rectangular sheet 7 is expanded, the gap
between the adjacent chips C 1is wdened, whereby
sufficient gaps can be fornmed between the chips C By
this, the adjacent chips C can be prevented from making
contact with each other when the plate-shaped body Wis
carried.

Subsequently, the rectangular sheet 7 is expanded
in the second direction to form gaps between the
i ndi vi dual chips C, as illustrated in FIG 25.
Specifically, in the state in which the rectangul ar sheet

7 is clamped by the third clanping neans 80C and the
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fourth clanping neans 80D, the third clanping neans 80C
and the fourth clanping means 80D are noved in the manner
of spacing away from each other in the second direction.
Specifically, the two second direction noving neans 88b
depicted in FIG 23 are operated, to nove the novable
bases 87b in the second direction such that the third
cl anpi ng nmeans 80C and the fourth clanping neans 80D are
spaced away from each other, whereby the rectangular
sheet 7 clanped between the rollers 86 of the |ower-side
cl anpi ng sections 84a and the rollers 86 of the upper-
side clanping sections 84b is pulsed toward the outer
sides. As the rectangular sheet 7 is expanded, the gap
between the adjacent chips C 1is wdened, whereby
sufficient gaps can be fornmed between the chips C By
this, the adjacent chips C can be prevented from nmaking
contact with each other when the plate-shaped body W is
carried. Note that while the expansion of the rectangul ar
sheet 7 in the second direction is conducted after the
expansion in the first direction in the present
enbodi nent, this is not restrictive; the expansion in the
first direction and the expansion in the second direction
may be perforned sinultaneously, or the expansion in the
first direction may be carried out after the expansion in

the second direction. In addition, the amount of
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expansion of the rectangular sheet 7 in the first
direction and the anpbunt of expansion in the second
direction may be equal or may be different.

Here, in the case where there is an undivided
region in which the plate-shaped body W expanded by the
expansion in the first direction and the expansion in the
second direction has not been divided into the individual
chips C (a region in which the plate-shaped body W has
not been divided with the nodified |ayers as start points
of division), an external force is exerted on the plate-
shaped body W by, for exanple, a squeegee or the like
though not illustrated, to thereby divide the plate-
shaped body Winto the individual chips C. Note that the
division of the undivided region is conducted at |east
before the frame adhesion to be described later is
per f or ned.

As depicted in FIG 26, the frane 5 is nade to face
the rectangular sheet 7 by the first carrying neans 16a.
First, the first carrying neans 16a suction holds the
frame 5 acconmobdated in the frame stocker 17 depicted in
FIG 3 by the frame holding sections 161, carries out the
frame 5, and noves the frame 5 to the upper side of the
rectangul ar sheet 7. Subsequently, in a state in which

the rectangular sheet 7 is clanped by the first clanping

54



neans 80A to the fourth clanping nmeans 80D, the frane 5
is made to face the upper surface 7a of the rectangul ar
sheet 7, and the plate-shaped body Wis positioned to the
i nside of the opening 6 of the frame 5.

Next, as illustrated in FIG 27, the rectangul ar
sheet 7 is adhered to the frane 5 positioned to face the
upper surface 7a of the rectangular sheet 7. Specifically,
the frame adhering rollers 57a and 57b are noved upward
by the |ift mechanisns, to bring the franme adhering
rollers 57a and 57b into contact with the |[ower surface
of the rectangular sheet 7. Subsequently, the circular
disk 54 depicted in FIG 8 is rotated at |east one
revol ution, whereby the frame adhering rollers 57a and
57b are noved circularly along the frane 5, and, while
performng this operation, the Ilower surface of the
rectangul ar sheet 7 is pressed upward, whereby the upper
surface 7a of the rectangular sheet 7 is adhered to the
frame 5. In this instance, the frame adhering rollers 57a
and 57b are being heated by the heaters, and, therefore,
adhesi on of the rectangular sheet 7 to the frame 5 can be
enhanced, and the rectangular sheet 7 can be favorably
adhered to the frame 5. After the rectangular sheet 7 is
adhered to the frame 5, the frane adhering rollers 57a

and 57b are lowered to be retracted from the rectangul ar
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sheet 7.

As depicted in FIG 28, the rectangular sheet 7 is
cut along the frame 5. Specifically, the frame adhesion
cutter 58 is noved up by the |ift nmechanism to cut into
the rectangular sheet 7, and the <circular disk 54
depicted in FIG 8 is rotated at |east one revolution,
whereby the frane adhesion cutter 58 is noved circularly
along the frame 5, to cut the rectangul ar sheet 7.

As illustrated in FIG 29, the frame unit 8 in
whi ch the plate-shaped body Wis adhered to the frame 5
through the rectangular sheet 7 is forned. The first
carrying neans 16a noves upward in the state of holding
the frame unit 8, to carry out the frame unit 8 from the
position P where the rectangular sheet 7 has been cut
The frame unit 8 is tenporarily placed on a tenporary
base (not depicted) disposed at a lateral side of the
frame stocker 17 depicted in FIG 3. Thereafter, the
frame unit 8 is carried out from the tenporary base and
carried to the cleaning apparatus region by the second
carrying neans 16b depicted in FIG 2, and a cleaning
treatment and a drying treatnent are perforned by the
cl eani ng apparatus 18. Then, the frane unit 8 is carried
to a UV ray applying region, where UV rays are applied to

the rectangul ar sheet 7 of the frame unit 8 by the UV ray
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appl yi ng apparatus, thereby performng a curing treatnent.

In this way, the sheet expanding apparatus 1
according to the present invention includes: the adhering
mechani sm 30 including the adhering roller 31 by which
the belt-shaped sheet 2 wound in a roll form is adhered
to the plate-shaped body W held by the holding unit 20,
and the cutter 32 adapted to cut the belt-shaped sheet 2
into the rectangular sheet 7 larger in size than the
pl at e-shaped body W the noving neans 40 noving the
adhering roller 31 relative to the holding unit 20 in the
adhering direction for adhering the belt-shaped sheet 2;
the expanding nechanism 80 adapted to expand the
rectangul ar sheet 7 in the first direction and the second
direction; and the transfer unit 50 by which the plate-
shaped body W held by the holding unit 20 and having the
rectangul ar sheet 7 adhered thereto is transferred to the
expandi ng nechani sm 80. Therefore, when the belt-shaped
sheet 2 wound in the roll formis adhered to the plate-
shaped body Wheld by the holding unit 20, thereafter the
rectangul ar sheet 7 is cut out by the cutter 32, and the
pl at e-shaped body W is transferred to the expanding
mechanism 80 by the transfer unit 50, the rectangul ar
sheet 7 can thereby be expanded. According to the present

i nvention, the belt-shaped sheet 2 can be supplied to the
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sheet expanding apparatus 1 in the state of being wound
in the roll form the belt-shaped sheet 2 can be adhered
to the plate-shaped body W in the sheet expanding
apparatus 1, and can be cut out into the rectangular
sheet 7 larger in size than the plate-shaped body W so
that workability is enhanced as conpared to the related
art.

Further, at the tinme of adhering the belt-shaped
sheet 2 to the plate-shaped body W the state in which
t he pl at e-shaped body Wis held by the holding unit 20 is
mai ntai ned; in addition, after the rectangular sheet 7 is
adhered to the plate-shaped body W and wuntil it 1is
transferred to the expanding nechanism 80, the state in
which the plate-shaped body W is held by the transfer
unit 50 is maintained; further, after the plate-shaped
body Wis transferred to the expanding nechanism 80 and
until the rectangular sheet 7 is attached to the annul ar
frame 5, the state in which the outer edges of the
rectangul ar sheet 7 are clanped by the first clanping
neans 80A, the second clanping neans 80B, the third
cl anpi ng means 80C and the fourth clanping nmeans 80D is
mai nt ai ned. Therefore, the possibility of breaking or
damagi ng the pl at e-shaped body Wcan be | owered.

The present invention is not limted to the details
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of the above described preferred enbodi ment. The scope of
the invention is defined by the appended clains and all
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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WHAT IS CLAIMED | S

1. A sheet expanding apparatus for expanding a
sheet, conpri sing:

a holding unit having a holding surface adapted to
hol d a pl at e- shaped body;

an adhering mechani sm including an adhering roller
by which a belt-shaped sheet wound in a roll form is
adhered to the pl ate-shaped body held by the holding unit,
and a cutter adapted to cut the belt-shaped sheet into a
rectangul ar sheet larger in size than the plate-shaped
body;

novi ng neans noving the adhering roller relative to
the holding unit in an adhering direction of adhering the
bel t - shaped sheet;

an expanding mnechanism including first clanping
neans and second clanping neans which are disposed
oppositely on opposite sides of the plate-shaped body
with the rectangul ar sheet adhered thereto in regard of a
first direction and which clanp outer edges of the
rectangul ar sheet adhered to the pl ate-shaped body by the
adhering nechanism third clanping means and fourth
cl anpi ng neans which are disposed oppositely on opposite
sides of the plate-shaped body with the rectangul ar sheet

adhered thereto in regard of a second direction
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orthogonal to the first direction and which clanp outer
edges of the rectangul ar sheet, and clanping neans novi ng
nmeans by which the first clanping neans and the second
cl amping neans can be noved in senses for spacing away
from each other in the first direction and by which the
third clanmpi ng neans and the fourth clanping neans can be
nmoved in senses for spacing away from each other in the
second direction; and

a transfer unit by which the plate-shaped body
being held by the holding unit and having the rectangul ar
sheet adhered thereto is transferred to the expanding
mechani sm

2. The sheet expanding nechanism according to
claim1,

wherein the holding unit includes

a plate-shaped body holding section which
i ncl udes the holding surface and holds the plate-shaped
body, and
sheet adhered sections which are di sposed on

an adhesion starting side and an adhesion finishing side
on opposite sides of the holding surface in regard of the
adhering direction in a periphery of the plate-shaped
body hol ding section and which protrude beyond a sheet

adhered surface of the plate-shaped body held by the
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hol di ng surface; and
t he adheri ng nechani smi ncl udes
a let-off section which is disposed to face
the plate-shaped body held by the holding unit and lets
of f the belt-shaped sheet wound in the roll form and
sheet adhering neans adhering one end of the
bel t -shaped sheet let off by the let-off section to the
sheet adhered section on the adhesion starting side.
3. The sheet expanding apparatus according to
claiml1,
wherein the transfer unit includes
a transfer unit holding section by which the
pl at e- shaped body being held by the holding unit and
having the rectangular sheet adhered thereto is held
t hrough the rectangul ar sheet, and
corner portion clanping neans respectively
cl amping corner portions of the rectangular sheet in a
peri phery of the transfer unit hol ding section.
4, The sheet expanding apparatus according to
claiml1,
wherein the belt-shaped sheet includes a base sheet
and a glue | ayer disposed on the base sheet, and
is wound in the roll formin a state in which a

bel t-shaped release film is disposed on the glue |ayer;
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and
t he adheri ng nechani smi ncl udes

a peel plate adapted to peel off the belt-
shaped release filmfromthe belt-shaped sheet let off by
the let-off section,

a take-up section adapted to take up the
peel ed belt-shaped release film and

a weight adapted to press down the belt-
shaped release film between the peel plate and the take-

up section.
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