DETERM NI NG METHOD, MEASURI NG APPARATUS, AND ADHESI VE

TAPE ATTACH NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a determning
met hod for determining whether or not the tension of an
adhesive tape constituting a frane wunit is proper, a
nmeasuring apparatus suitable for this determ ning nethod,
and an adhesive tape attaching apparatus including this
nmeasuri ng appar at us.

Description of the Related Art

In a sem conductor device fabrication process or
the like, a wafer is divided into plural chips by using a
cutting apparatus or a |aser processing apparatus, for
exanpl e. The cutting apparatus includes a cutting unit
rotating an annular cutting blade. The |aser processing
apparatus includes a |aser beam applying unit applying
and focusing a |aser beam By relatively noving the
cutting unit or the laser beam applying unit and the
wafer as cutting the wafer with the cutting blade being
rotated or as applying the laser beam to the wafer, the
wafer can be processed along a path of this relative

nmovenent .



In processing a plate-shaped workpiece such as a
wafer by wusing the cutting apparatus or the |aser
processi ng apparatus as nentioned above, the workpiece is
fixed through an adhesive tape to an annular frame to
thereby form a frame wunit in many cases, in which a
central portion of the adhesive tape larger in dianeter
than the workpiece is attached to the workpiece, and a
peri pheral portion of the adhesive tape is attached to
the frame (see Japanese Patent Laid-open No. 2009-76773,
for exanple). By formng such a franme unit, the workpiece
can be protected from any shock in transferring or
processing the workpiece. In addition, the ease of
handling of the workpiece after processing can be

I mproved.

SUWARY OF THE | NVENTI ON

When the tension of the adhesive tape constituting
the franme unit is weak (low), there is a possibility that
the chips obtained by dividing the workpiece nay cone
into contact with each other during transfer, causing
damage to the chips. Conversely, when the tension of the
adhesive tape is strong (high), there is a possibility
that a strong force expanding the adhesive tape may act

on the workpiece during dividing the workpiece, causing



the occurrence of chipping of the chips. Accordingly, it
IS necessary to properly control the tension of the
adhesi ve t ape.

Conventionally, an operator (person in charge of
determination) flicks the adhesive tape constituting the
frame unit with a finger or the like and then determ nes
whet her or not the tension of the adhesive tape is proper,
according to the sound or feel from the adhesive tape
Accordingly, there is a <case that the accuracy of
determination may be reduced depending on the experience
or ability of the operator.

It is therefore an object of the present invention
to provide a determning nethod which can reliably
determ ne whether or not the tension of an adhesive tape
constituting a frane unit is proper.

It is another object of the present invention to
provide a neasuring apparatus suitable for this
det ermi ni ng net hod.

It is a further object of the present invention to
provi de an adhesive tape attaching apparatus including
this neasuring appar at us.

In accordance with an aspect of +the present
invention, there is provided a determning nethod for

determining whether or not the tension of an adhesive



tape constituting a frame unit is proper, the frame unit
being configured by uniting a plate-shaped workpi ece and
an annular frane through the adhesive tape, the adhesive
t ape bei ng conposed of a base |ayer and an adhesive | ayer
formed on the base | ayer, the workpiece being attached to
a central portion of the adhesive |ayer of the adhesive
tape, the franme being attached to a peripheral portion of
t he adhesive | ayer of the adhesive tape so as to surround
the workpiece in spaced relationship therewith, the
determining nmethod including a supporting step of
supporting the workpiece and the franme in the condition
where the base l|layer of the adhesive tape is exposed
upward and a space is defined between the workpi ece and
the frame below the adhesive tape; a downward anount
nmeasuring step of placing a weight on the adhesive tape
at the position corresponding to the space and then
measuring a downward anmount corresponding to the tension
of the adhesive tape according to the height of the
weight with reference to the height of the adhesive tape
at the position corresponding to the workpiece and the
hei ght of the adhesive tape at the position corresponding
to the frane; and a determining step of determ ning that
the tension of the adhesive tape is proper when the

downward amount falls wthin a predeterm ned range,



whereas determ ning that the tension of the adhesive tape
Is inproper when the downward anount falls outside the
predet erm ned range.

Preferably, the downward anount is neasured at a
plurality of positions on the adhesive tape correspondi ng
to the space in the downward anount neasuring step; and
variations in the tension of the adhesive tape are
eval uated according to the difference in the downward
anmount neasured at the plurality of positions in the
determining step. Preferably, the weight is a gauge head
of a dial gauge.

In accordance wth another aspect of the present
i nvention, there is provided a neasuring apparatus for
measuring the tension of an adhesive tape constituting a
frame unit, the frame unit being configured by uniting a
pl at e- shaped workpi ece and an annular frame through the
adhesi ve tape, the adhesive tape being conposed of a base
| ayer and an adhesive |layer fornmed on the base |ayer, the
wor kpi ece being attached to a central portion of the
adhesive |ayer of the adhesive tape, the frane being
attached to a peripheral portion of the adhesive |ayer of
the adhesive tape so as to surround the workpiece in
spaced relationship therewith, the neasuring apparatus

including a support table for supporting the workpiece



and the frame in the condition where the base |ayer of
the adhesive tape is exposed upward and a space is
defined between the workpiece and the frame below the
adhesive tape; a dial gauge having a gauge head adapted
to be placed on the adhesive tape at the position
corresponding to the space, the dial gauge functioning to
measure a downward anount corresponding to the tension of
the adhesive tape according to the height of the gauge
head; and a gauge fixing nenber fixing the dial gauge in
such a nmanner that the gauge head vertically novably
extends downward from the gauge fixing nenber, the gauge
fixing nenber being adapted to span the space between the
wor kpi ece and the frane.

Preferably, t he measuri ng appar at us further
includes a noving unit noving the gauge fixing nmenber so
that the dial gauge may be set at a plurality of
positions on the adhesive tape corresponding to the space.

In accordance with a further aspect of the present
i nvention, there is provided an adhesive tape attaching
apparatus for attaching an adhesive tape to a plate-
shaped workpiece and an annular frame to thereby form a
frame unit including the workpiece and the frame united
through the adhesive tape, the adhesive tape being

conposed of a base |ayer and an adhesive |ayer forned on



the base | ayer, the workpiece being attached to a centra

portion of the adhesive |ayer of the adhesive tape, the
frame being attached to a peripheral portion of the
adhesive | ayer of the adhesive tape so as to surround the
wor kpi ece in spaced relationship therewth, the adhesive
tape attaching apparatus including a first support table
for supporting the workpiece and the frane; a tape
support nenber supporting the adhesive tape in the form
of a roll; a pressure roller for pressing the adhesive
t ape agai nst the workpiece and the frame supported on the
first support table; a first nmoving wunit relatively
nmoving the first support table and the pressure roller to
thereby attach the adhesive |ayer of the adhesive tape to
the workpiece and the frame; and a neasuring unit
neasuring the tension of the adhesive tape in the
condition where the adhesive |ayer of the adhesive tape
has been attached to the workpiece and the frame; the
nmeasuring unit including a second support table for
supporting the workpiece and the frame in the condition
where the base layer of the adhesive tape is exposed
upward and a space is defined between the workpiece and
the frame bel ow the adhesive tape; a dial gauge having a
gauge head adapted to be placed on the adhesive tape at

the position corresponding to the space, the dial gauge



functioning to measure a downward anount corresponding to
the tension of the adhesive tape according to the height
of the gauge head; and a gauge fixing nenber fixing the
dial gauge in such a manner that the gauge head
vertically novably extends downward from the gauge fixing
menber, the gauge fixing nmenber being adapted to span the
space between the workpi ece and the frane.

Preferably, the measuring unit further includes a
second noving unit noving the gauge fixing nmenber so that
the dial gauge nmay be set at a plurality of positions on
t he adhesive tape corresponding to the space. Preferably,
the second support table is the sane as the first support
tabl e.

In the determ ning nethod according to the present
i nvention, the weight is placed on the adhesive tape and
the downward anount corresponding to the tension of the
adhesive tape is then neasured. Thereafter, when the
downward anount neasured falls wthin a predeterm ned
range, it is determned that the tension of the adhesive
tape is proper, whereas when the downward anount neasured
falls outside the predetermned range, it is determ ned
that the tension of the adhesive tape is inproper.
Accordingly, there is no possibility that the result of

the determnation may vary according to the operator (the



person in charge of the determnation) as in the prior
art. That is, according to the determning nethod
descri bed above, it is possible to reliably determ ne
whether or not the tension of the adhesive tape
constituting the franme unit is proper.

Further, the neasuring apparatus and the adhesive
tape attaching apparatus according to the present
i nvention each include the support table for supporting
the workpiece and the frame so that the space is defined
between the workpiece and the frane below the adhesive
tape and also includes the dial gauge having the gauge
head adapted to be placed on the adhesive tape at the
position corresponding to the space, in which the dial
gauge functions to measur e t he downwar d anount
corresponding to the tension of the adhesive tape
according to the height of the gauge head. Accordingly,
the determ ning nethod according to the present invention
can be suitably perforned by wusing the neasuring
apparatus or the adhesive tape attaching apparatus
ment i oned above.

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 DESCRI PTI ON OF THE DRAW NGS

FIG 1A is a schematic perspective view showi ng a
manner of formng a frame unit;

FIG 1B is a schematic perspective view of the
frame unit in its conpleted condition;

FIG 2 is a schematic perspective view of a
nmeasuri ng apparatus for use in performng a determning
net hod according to a preferred enbodi nent of the present
i nvention;

FIG 3 is a partially sectional side view of the
nmeasuri ng apparatus shown in FIG 2;

FIG 4 is an enlarged perspective view of an
essential part of the neasuring apparatus shown in FIG
2;

FIG b5A is a partially sectional side view for
illustrating a supporting step in the determ ning nethod
according to this preferred enbodi nent;

FIG 5B is a partially sectional side view for
illustrating a downward anpbunt neasuring step in the

det ermi ni ng net hod;
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FIG 6 is a perspective view showing a plurality of
positions where a downward anpunt is neasured Iin a
downwar d anount nmeasuri ng step accordi ng to a
nodi fication; and

FI G 7 is a partially sectional side view
schematically showing the configuration of an adhesive
t ape attachi ng appar at us i ncl udi ng t he nmeasuri ng

apparatus shown in FIGS. 2 to 4.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

A preferred enbodinent of the present invention
wll now be described with reference to the attached
dr awi ngs. A determining nethod according to this
preferred enbodinent is used to determ ne whether or not
the tension of an adhesive tape constituting a frane unit
Is proper. This determ ning nethod includes a supporting
step (see FIG 5A), a downward anobunt neasuring step (see
FIG b5B), and a determ ning step. The supporting step is
the step of supporting a workpiece and an annular franme
constituting the frame unit in the condition where the
base | ayer of the adhesive tape is exposed upward and a
space is defined between the workpiece and the frame
bel ow the adhesive tape. The downward anmount measuring

step is the step of placing the gauge head (weight) of a
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di al gauge on the adhesive tape at the position
corresponding to the space nentioned above and then
measuri ng a downward ampunt corresponding to the tension
of the adhesive tape according to the height of the gauge
head with reference to the height of the adhesive tape in
the area attached to the workpiece and the height of the
adhesive tape in the area attached to the frane. The
determining step is the step of determning that the
tensi on of the adhesive tape is proper when the downward
anount neasured in the downward anpbunt neasuring step
falls within a predeterm ned range, whereas determ ning
that the tension of the adhesive tape is inproper when
the downward amount neasured in the downward anount
measuring step falls outside the predeterm ned range. The
determi ning nethod according to this preferred enbodi nent
w Il now be described in nore detail

There will first be described the configuration of
the frame wunit as an object to be determined by the
determ ning nmethod according to this preferred enbodi nent.
FIG 1A is a schematic perspective view showi ng a manner
of formng a franme unit 1, and FIG 1B is a schematic
perspective view of the frame unit 1 in its conpleted
condition. The franme unit 1 includes a workpiece 11 to be

processed by a cutting apparatus (not shown) or a |aser
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processing apparatus (not shown), for exanple. The
workpiece 11 is a disk-shaped wafer formed of silicon
(Si), silicon carbide (SiC, or sapphire (A .3), for
exanpl e. The workpiece 11 has a front side 1la and a back
side 11b. The front side 1la of the workpiece 11 is
partitioned by a plurality of crossing division I|ines
(streets) 13 to define a plurality of separate regions
where a plurality of devices 15 such as 1Cs (integrated
circuits) and LEDs (light emtting diodes) are each
f or med. Wiile the workpiece 11 is a disk-shaped wafer
formed of silicon, silicon carbide, or sapphire, for
exanple, in this preferred enbodi nent, the workpiece 11
is not limted in material, shape, structure, size, etc.
For exanple, the workpiece 11 may be a substrate forned
of any other sem conductors, ceramc, resin, netal, etc.
Further, the devices 15 are not limted in kind, nunber,
si ze, arrangenent, etc.

As shown in FIG 1A, a circular adhesive tape 17 is
attached to the back side 11b of the workpiece 11. The
adhesive tape 17 is conposed of a base layer 17a and an
adhesive layer 17b formed on the base | ayer 17a. The base
| ayer 17a is fornmed of pol yol ef i n, pol yet hyl ene
terepht hal ate, polyvinyl chloride, or polystyrene, for

exanpl e. The adhesive layer 17b is fornmed of silicone
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rubber, acrylic resin, or epoxy resin, for exanmple. The
adhesive layer 17b of the adhesive tape 17 is attached at
its central portion to the back side 11b of the workpiece
11. As shown in FIG 1A, a peripheral portion of the
adhesive l|ayer 17b of the adhesive tape 17 is attached
(fixed or mounted) to an annular frame 19 in such a
manner that the workpiece 11 is surrounded by the annul ar
frame 19 so as to be spaced therefrom As a result, the
wor kpiece 11 and the frame 19 are united through the
adhesive tape 17 to thereby conplete the frame unit 11 as
shown in FIG 1B. Wile the base layer 17a is forned of
pol yol ef i n, pol yet hyl ene t er epht hal at e, pol yvi nyl
chl oride, or polystyrene, for exanple, in this preferred
enbodi nent, the material of the base layer 17a is not
limted. Further, while the adhesive |ayer 17b is forned
of silicone rubber, acrylic resin, or epoxy resin, for
exanple, in this preferred enbodinent, the naterial of
the adhesive layer 17b is not Ilimted. Furt her, the
adhesive tape 17 is not I|limted in material, shape,
structure, size, etc. Further, the frane 19 is also not
limted in material, shape, structure, size, etc.

There will now be described a neasuring apparatus
(measuring unit) to be used in the determ ning nethod

according to this preferred enbodinent. FIG 2 is a
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schematic perspective view of a nmeasuring apparatus
(measuring unit) 2, and FIG 3 is a partially sectional
side view of the measuring apparatus 2 shown in FIG 2.
As shown in FIGS. 2 and 3, the neasuring apparatus 2
i ncl udes a support table (first support table or second
support table) 4 for supporting the frame unit 1. The
support table 4 has an upper surface for supporting the
frame unit 1. The upper surface of the support table 4
i ncludes a workpiece support area 4a having a shape
corresponding to the shape of the workpiece 11 and a
frame support area 4b surrounding the workpiece support
area 4a. In this preferred enbodinent, the workpiece
support area 4a is circular as viewed in plan, and the
frame support area 4b is annular as viewed in plan. I n
supporting the franme unit 11 on the support table 4, the
wor kpi ece 11 is placed on the workpiece support area 4a
and the frame 19 is placed on the frane support area 4b
in the condition where the base |ayer 17a of the adhesive
tape 17 is exposed upward. Further, an annular area 4c is
defined between the workpiece support area 4a and the
frame support area 4b, in which neither the workpiece 11
nor the frame 19 is placed on the annular area 4c.
Accordingly, when the franme unit 1 is supported on the

support table 4, an annul ar space 21 is defined above the
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annul ar area 4c so as to be surrounded by the workpiece
11, the adhesive tape 17, and the frane 19. I n other
words, the annular space 21 is defined bel ow the adhesive
tape 17 between the workpiece 11 and the frane 19.

As shown in FIG 3, the workpiece 11 is thinner
than the frame 19 in this preferred enbodinent.
Accordingly, the workpiece support area 4a is set higher
in level than the frame support area 4b in order that the
hei ght of the wupper surface (typically, the back side
11b) of the workpiece 11 placed on the workpiece support
area 4a beconmes substantially equal to the height of the
upper surface of the franme 19 placed on the frame support
area 4b. However, the |evels of the workpiece support
area 4a and the frame support area 4b may be arbitrarily
set or changed according to the thicknesses of the
wor kpi ece 11 and the frane 19.

As shown in FIGS. 2 and 3, a dial gauge 6 is
| ocated above the annular area 4c defined between the
wor kpi ece support area 4a and the frame support area 4b.
FIG 4 is an enlarged perspective view of the dial gauge
6 and its periphery. As shown in FIGS. 2, 3, and 4, the
dial gauge 6 includes a disk-shaped housing 8, a
vertically novable rod 10 having an upper end inserted in

the housing 8, and a gauge head (weight) 12 provided at
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the lower end of the rod 10 and adapted to cone into
contact with a nmeasurenent object. A neasuring nmechani sm
(not shown) is provided inside the housing 8 so as to be
connected to the upper end of the rod 10. This neasuring
mechani sm functions to neasure the position, displacenent
(anmobunt of novenent), etc. of the rod 10 when the gauge
head 12 cones into contact wth the neasurenent object.
The housing 8 has a front surface, which is provided with
operation buttons 8a for receiving various inputs to the
dial gauge 6 and a display 8b for displaying informtion
including the position, displacenent, etc. neasured by
the neasuring nmechanism The mass (weight) of the gauge
head 12 is arbitrarily set according to the kind etc. of
the adhesive tape 17 as the nmeasurenent object. As a
nodi fication, a biasing nenber such as spring my be
provided to apply a downward force to the rod 10. In this
case, the downward force by the biasing nenber can be
used in addition to the gravity acting on the gauge head
12, so that the mass of the gauge head 12 can be reduced.
Further, while the dial gauge 6 is of a digital type in
this preferred enbodi nent, an analog type dial gauge may
al so be used. Further, any other neasuring instruments
having a function simlar to the function of a dial gauge

may al so be used.
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The dial gauge 6 is fixed to a gauge fixing nenber
14 at its upper portion. The gauge fixing nmenber 14 is a
rectangul ar prismatic shape having a size extending from
the workpiece support area 4a to the frame support area
4b. That is, the gauge fixing nmenber 14 is adapted to
span the annular area 4c between the workpiece support
area 4a and the frane support area 4b. The dial gauge 6
is fixed to the gauge fixing nmenber 14 in such a manner
that the rod 10 and the gauge head 12 vertically novably
extend downward fromthe gauge fixing nenber 14. That is,
the rod 10 and the gauge head 12 of the dial gauge 6 are
novabl e rel ative to the gauge fixing nmenber 14. The | ower
surface of the gauge fixing nmenber 14 is forned with a
recess l1l4a. The recess 1l4a is so fornmed as to allow the
vertical novenment of the rod 10 and the gauge head 12.
Prior to starting the neasurenent, the |ower surface of
the gauge head 12 is adjusted to a level |ower than the
| evel of the |lower surface of the gauge fixing nenber 14.
Further, prior to starting the neasurenent, a reference
| evel for the |lower surface of the gauge head 12 is set
(reference position or zero position setting). For
exanple, the reference level may be set in the follow ng
manner. The gauge fixing nmenber 14 is first placed on the

upper surface of a flat bed. Thereafter, the |ower
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surface of the gauge head 12 is brought into contact with
the upper surface of the flat bed. In this condition, the
| evel of the lower surface of the gauge head 12 (i.e.,
this level being the same as the level of the |ower
surface of the gauge fixing nenber 14) is set as the
reference level, or the reference position. As a
nmodi fication, in the condition where the rod 10 is noved
to the |owernost position by the gravity acting on the
gauge head 12 (i.e., in the condition where the gauge
head 12 is spaced at the nmaxinmum distance from the
housing 8), the level of the |ower surface of the gauge
head 12 may be set as the reference | evel.

A gauge noving unit (second noving unit) 16 having
an arm l1l6a is provided to nove the gauge fixing nenber 14
and the dial gauge 6 together. The arm 16a of the gauge
nmoving unit 16 is connected to the side surface of the
gauge fixing nmenber 14. The gauge noving unit 16 incl udes
a rotational drive source such as a nmotor for rotating
the arm 16a about a vertical axis to thereby nobve the
dial gauge 6 along the annular area 4c between the
wor kpi ece support area 4a and the frame support area 4b.
Accordingly, the dial gauge 6 can be set at plural
positions corresponding to the annular space 21 forned

above the annular area 4c, and the tension of the
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adhesive tape 17 can be checked at each position by the
di al gauge 6. The gauge noving unit 16 is vertically
novable, so that it can be retracted upward in placing
the frame unit 1 on the support table 4 or renoving the
frame unit 1 fromthe support table 4.

The determining nethod wusing the neasuring
apparatus 2 wll now be described. First, the supporting
step is perforned in the follow ng nmanner. The workpiece
11 and the frame 19 constituting the frame unit 1 are
supported on the support table 4 in the condition where
the base layer 17a of the adhesive tape 17 uniting the
wor kpi ece 11 and the franme 19 is exposed upward and the
annul ar space 21 is defined between the workpiece 11 and
the franme 19 below the adhesive tape 17. FIG 5A is a
partially sectional side view for illustrating the
supporting step. As shown in FIG 5A, the workpiece 11 is
pl aced on the workpiece support area 4a of the support
table 4, and the frane 19 is placed on the frane support
area 4b of the support table 4 in the condition where the
base | ayer 17a of the adhesive tape 17 is exposed upward.
That is, the workpiece 11 and the frame 19 are not placed
on the annular area 4c fornmed between the workpiece
support area 4a and the franme support area 4b. As a

result, the annular space 21 is defined above the annul ar
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area 4c so as to be surrounded by the workpiece 11, the
adhesive tape 17, and the frane 19. Optionally, a
protective tape or the like my be previously attached to
the front side 11la of the workpiece 11.

After performng the supporting step, the downward
anount neasuring step is perforned in the follow ng
manner . First, the gauge head 12 is placed on the
adhesive tape 17 at the position corresponding to the
annul ar space 21. 1In this condition, the dowward anount
corresponding to the tension of the adhesive tape 17 is
neasured according to the height of the gauge head 12
with reference to the height of the adhesive tape 17 at
the position corresponding to the workpiece 11 and the
hei ght of the adhesive tape 17 at the position
corresponding to the frame 19. FIG 5B is a partially
sectional side view for illustrating the downward anount
nmeasuri ng step. In the downward anpunt neasuring step
the dial gauge 6 is noved to a desired position where it
I's determ ned whether or not the tension of the adhesive
tape 17 is proper, by using the gauge noving unit 16.
More specifically, the dial gauge 6 is noved to any
position corresponding to the annular space 21.
Thereafter, the |ower surface of the gauge fixing nenber

14 is brought into contact with the base |ayer 17a (upper
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surface) of the adhesive tape 17 at the positions above
the workpiece 11 and the frame 19 so that the height of
the base layer 17a of the adhesive tape 17 at the
positi ons above the workpiece 11 and the frane 19 becones
a reference height for neasurenent. As nentioned above,
the lower surface of the gauge head 12 is previously
adjusted to a level lower than the level of the |ower
surface of the gauge fixing nenber 14. Accordingly, when
the lower surface of the gauge fixing nenber 14 is
brought into contact with the base layer 17a of the
adhesive tape 17 at the positions above the workpiece 11
and the franme 19, the gauge head 12 is placed on the base
| ayer 17a of the adhesive tape 17 at the position above
the annul ar space 21. As a result, the adhesive tape 17
at the position above the annular space 21 is depressed
downward by the gravity acting on the gauge head 12.
Thereafter, the downward anmount of the adhesive
tape 17 depressed downward and defornmed by the gauge head
12 at the position above the annular space 21 is neasured
by the dial gauge 6. More specifically, the height of the
| ower surface of the gauge head 12 is neasured wth
reference to the height of the adhesive tape 17 at the
position corresponding to the workpiece 11 and the hei ght

of the adhesive tape 17 at the position corresponding to

22



the franme 19. In other words, the difference AH between
the reference height (reference position or zero
position) and the height of the base layer 17a of the
adhesive tape 17 depressed downward and defornmed by the
gauge head 12 is neasured as the downward anount of the
adhesi ve tape 17. The downward anount (the difference AH)
neasur ed above corresponds to the tension of the adhesive
tape 17. In the case that the height of the | ower surface
of the gauge head 12 is set as the reference height in
the condition where the rod 10 is noved to the | owernost
position, an upward anount of the lower surface of the
gauge head 12 from the reference height is calculated.
Accordingly, the above downward anount (or the anount
corresponding to the downward anount) can be cal cul ated
according to the upward anmount cal cul ated above. |n other
words, this upward anount neasured in this case also
corresponds to the tension of the adhesive tape 17.

After perform ng the downward anmount neasuring step
the determning step is perfornmed to determ ne whether or
not the tension of the adhesive tape 17 is proper. More
specifically, when the downward anmount neasured in the
downwar d anount measuri ng step falls wi thin a
predeterm ned range, it is determned that the tension of

the adhesive tape 17 is proper. Conversely, when the
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downward anount neasured in the downward anount neasuri ng
step falls outside the predetermned range, it is
determined that the tension of the adhesive tape 17 is
I npr oper . This predetermned range as a criterion of
determnation is arbitrarily set or changed according to
the kind etc. of the adhesive tape 17. As a nodification,
It may be determ ned whether the tension of the adhesive
tape 17 is strong or weak (i.e., whether the tension of
the adhesive tape 17 is higher or lower than a proper
range) in the determ ning step. For exanple, when the
downward anount neasured in the downward anobunt neasuri ng
step is lower than the predetermned range, it 1is
determined that the tension of the adhesive tape 17 is
strong (i.e., higher than the proper range). Conversely,
when the downward ampount neasured in the downward anount
nmeasuring step is higher than the predeterm ned range, it
Is determined that the tension of the adhesive tape 17 is
weak (i.e., lower than the proper range). In the case
that the tension of the adhesive tape 17 is determned to
be strong in the determning step, it is preferable to
subsequently change the conditions for attachnent of the
adhesi ve tape 17 so that the tension of the adhesive tape
17 is decreased. Conversely, in the case that the tension

of the adhesive tape 17 is determned to be weak in the
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determining step, it is preferable to subsequently change
the conditions for attachnment of the adhesive tape 17 so
that the tension of the adhesive tape 17 is increased.

In the determning nethod according to this
preferred enbodi nent as described above, the gauge head
(weight) 12 is placed on the adhesive tape 17 and the
downward amount corresponding to the tension of the
adhesive tape 17 is then neasured. Thereafter, when the
downward anount neasured falls within a predeterm ned
range, it is determned that the tension of the adhesive
tape 17 is proper, whereas when the downward anount
nmeasured falls outside the predetermned range, it is
determined that the tension of the adhesive tape 17 is
i mproper. Accordingly, there is no possibility that the
result of the determnation nmay vary according to the
operator (the person in change of the determ nation) as
in the prior art. That is, according to the determning
nmet hod described above, it is possible to reliably
determ ne whether or not the tension of the adhesive tape
17 constituting the frame unit 1 is proper.

Further, the neasuring apparatus (neasuring unit) 2
according to this preferred enbodinent includes the
support table 4 for supporting the workpiece 11 and the

frame 19 so that the annular space 21 is defined between
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the workpiece 11 and the frane 19 bel ow t he adhesive tape
17 and also includes the dial gauge 6 having the gauge
head 12 adapted to be placed on the adhesive tape 17 at
the position corresponding to the annular space 21, in
whi ch the dial gauge 6 functions to neasure the downward
anount corresponding to the tension of the adhesive tape
17 according to the height of the gauge head 12.
Accordingly, the determning nethod according to this
preferred enbodi nent can be suitably performed by using
this measuring apparatus 2.

The present invention is not limted to the above
preferred enbodinent, but various nodifications may be
made. For exanple, the neasurenment of the downward anount
in the dowmward anmount neasuring step may be perforned at
two or nore positions. FIG 6 is a perspective view
showng a plurality of positions where the downward
amount is neasured in the downward anount neasuring step
according to a nodification. Mre specifically, in this
nodi fication shown in FIG 6, the downward anmount is
neasured at eight positions 23a, 23b, 23c, 23d, 23e, 23f,
23g, and 23h corresponding to the annul ar space 21 in the
downward anmount neasuring step. A plurality of neasured
values for the downward anobunt as obtained at these

plural positions 23a to 23h are used in the determning
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step subsequent to the downward anpbunt neasuring step, so
that the condition of the tension of the adhesive tape 17
can be checked in nore detail. For exanple, variations in
the tension of the adhesive tape 17 can be evaluated
according to the difference in the downward anount
neasured at the plural positions 23a to 23h.

Further, the kind of the adhesive tape can be
determined by applying the determ ning nethod according
to this preferred enbodinent or the nodification. For
exanple, a first range is set for the downward anount
corresponding to an adhesive tape having a base |ayer
formed of polyolefin, and a second range is set for the
downward anmount corresponding to an adhesive tape having
a base layer fornmed of polyethylene terephthal ate. I n
this case, it can be determned which of the adhesive
tape having the base |ayer of polyolefin and the adhesive
tape having the base |ayer of polyethylene terephthal ate
IS in use.

Furt her, the neasuring apparatus 2 may be
i ncorporated in an adhesive tape attaching apparatus or
the 1ike. FIG 7 is a partially sectional side view
schematically showing the configuration of an adhesive
tape attaching apparatus 22 including the neasuring

apparatus 2. As shown in FIG 7, the neasuring apparatus
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2 according to the above preferred enbodinent is
i ncorporated in the adhesive tape attaching apparatus 22.
The detailed description of the neasuring apparatus 2
will be omtted herein. A cylindrical supply roller (tape
support nenber) 24 for supporting a belt-shaped adhesive
tape 17 is |ocated above the support table 4. The supply
roller 24 is connected to a rotational drive source (not
shown) such as a notor, so that the supply roller 24 is
adapted to be rotated about a predetermned axis by a
force generated from the rotational drive source. The
bel t-shaped adhesive tape 17 is wapped around a
cylindrical tube (not shown) in such a manner that the
adhesive |ayer 17b of the adhesive tape 17 is oriented
outward. The supply roller 24 is inserted in the inside
space formed inside the cylindrical tube. Thus, the
adhesive tape 17 in the form of a roll is supported to
the supply roller 24.

A take-up roller 26 is located apart from the
supply roller 24 in a horizontal direction, so as to take
up the adhesive tape 17 supplied from the supply roller
24. The take-up roller 26 is connected to a rotationa
drive source (not shown) such as a notor, so that the
take-up roller 26 is adapted to be rotated about a

predetermned axis by a force generated from this
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rotational drive source. The axis of rotation of the
take-up roller 26 is substantially parallel to the axis
of rotation of the supply roller 24. In attaching the
adhesive tape 17 to the workpiece 11 and the frame 19,
the adhesive tape 17 supplied from the supply roller 24
is stretched between the supply roller 24 and the take-up
roller 26.

A pressure roller 28 is |located between the supply
roller 24 and the take-up roller 26, so as to press the
adhesive tape 17 against the workpiece 11 and the frane
19 supported on the support table 4. The pressure roller
28 is connected to a roller noving unit (first noving
unit) 30, so that the pressure roller 28 is adapted to be
noved in a direction where the adhesive tape 17 is
supplied from the supply roller 24. Accordingly, by
noving the pressure roller 28 in pressure contact wth
the base layer 17a of the adhesive layer 17 stretched
between the supply roller 24 and the take-up roller 26
the adhesive layer 17b of the adhesive tape 17 can be
pressed on the workpiece 11 and the frame 19, thereby
attaching the adhesive tape 17 to the workpiece 11 and
the frame 19. As described above, the neasuring apparatus
2 is incorporated in the adhesive tape attaching

apparatus 22. Accordingly, after attaching the adhesive
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tape 17 to the workpiece 11 and the frame 19, the
downward amount corresponding to the tension of the
adhesive tape 17 can be neasured by the nmeasuring
apparatus 2.

After attaching the adhesive tape 17 to the
wor kpiece 11 and the frame 19 or after neasuring the
downward amount corresponding to the tension of the
adhesive tape 17, the adhesive tape 17 may be cut
according to the shape, size, etc. of the frame 19. As a
result, the frame unit 1 nentioned above can be conpl et ed.
As a nodification, the adhesive tape 17 nay be previously
cut according to the shape, size, etc. of the frame 19.
Further, the downward anount corresponding to the tension
of the adhesive tape 17 may be neasured after cutting the
adhesi ve tape 17.

In the case that the tension of the adhesive tape
17 is determned to be strong according to the downward
anount neasured, the conditions for the operation of each
conponent of the adhesive tape attaching apparatus 22 may
be changed so as to decrease the tension of the adhesive
tape 17. For exanple, by increasing the supply anount of
the adhesive tape 17 to be supplied from the supply
roller 24 or by decreasing the take-up anmount of the

adhesive tape 17 to be taken up by the take-up roller 26,
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the tension of the adhesive tape 17 can be decreased.
Simlarly, in the case that the tension of the adhesive
tape 17 is determned to be wak according to the
downward  anount measur ed, the conditions for the
operation of each conponent of the adhesive tape
attaching apparatus 22 nay be changed so as to increase
the tension of the adhesive tape 17. For exanple, by
decreasing the supply anobunt of the adhesive tape 17 to
be supplied from the supply roller 24 or by increasing
the take-up anount of the adhesive tape 17 to be taken up
by the take-up roller 26, the tension of the adhesive
tape 17 can be increased.

Further, while the pressure roller 28 is noved
wi t hout noving the support table 4 in the adhesive tape
attaching apparatus 22 according to this preferred
enbodi nent, the support table 4 and the pressure roller
28 may be relatively noved in the present invention.

In the adhesive tape attaching apparatus 22
nmenti oned above, the support table 4 of the neasuring
apparatus 2 is used as a support table for supporting the
wor kpi ece 11 and the franme 19 in attaching the adhesive
tape 17 thereto. As a nodification, the support table
(first support table) for supporting the workpiece 11 and

the frame 19 in attaching the adhesive tape 17 thereto
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may be different from the support table (second support
table) for supporting the workpiece 11 and the frane 19
in perform ng the downward anmount neasuring step

The present invention is not limted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended clainms 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 determning nmethod for determ ning whether or
not the tension of an adhesive tape constituting a frane
unit is proper, said franme wunit being configured by
uniting a plate-shaped workpiece and an annular frane
through said adhesive tape, said adhesive tape being
conposed of a base |ayer and an adhesive |ayer forned on
said base layer, said workpiece being attached to a
central portion of said adhesive |ayer of said adhesive
tape, said frane being attached to a peripheral portion
of said adhesive layer of said adhesive tape so as to
surround said workpiece in spaced relationship therewith
said determ ning nethod conpri sing:

a supporting step of supporting said workpiece and
said frame in the condition where said base |ayer of said
adhesive tape is exposed upward and a space is defined
bet ween sai d workpi ece and said frane bel ow said adhesive
t ape;

a downward anmount neasuring step of placing a
wei ght on said adhesive tape at t he position
corresponding to said space and then neasuring a downward
anount corresponding to the tension of said adhesive tape
according to the height of said weight with reference to

the height of said adhesive tape at the position
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corresponding to said workpiece and the height of said
adhesive tape at the position corresponding to said
frame; and

a determning step of determning that the tension
of said adhesive tape is proper when said downward anobunt
falls within a predeterm ned range, whereas determ ning
that the tension of said adhesive tape is inproper when

said downward amount falls outside said predeterm ned

range.
2. The determ ning nethod according to claiml,
wherein said downward anmount is neasured at a

plurality of positions on sai d adhesi ve t ape

corresponding to said space in said downward anount
nmeasuring step; and

variations in the tension of said adhesive tape are
eval uated according to the difference in said downward
anount neasured at said plurality of positions in said
determ ni ng step.

3. The determ ning nethod according to claim 1,
wherein said weight is a gauge head of a dial gauge.

4. A neasuring apparatus for nmeasuring the tension
of an adhesive tape constituting a frane unit, said frane
unit being configured by uniting a plate-shaped workpi ece

and an annular franme through said adhesive tape, said
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adhesive tape being conposed of a base layer and an
adhesive |ayer formed on said base |ayer, said workpiece
being attached to a central portion of said adhesive
| ayer of said adhesive tape, said frame being attached to
a peripheral portion of said adhesive |ayer of said
adhesive tape so as to surround said workpiece in spaced
rel ati onship therew t h, sai d nmeasuri ng appar at us
conpri si ng:

a support table for supporting said workpiece and
said frame in the condition where said base |ayer of said
adhesive tape is exposed upward and a space is defined
bet ween sai d workpi ece and said frane bel ow said adhesive
t ape;

a dial gauge having a gauge head adapted to be
pl aced on said adhesive tape at t he position
corresponding to said space, said dial gauge functioning
to neasure a downward anount corresponding to the tension
of said adhesive tape according to the height of said
gauge head; and

a gauge fixing nenber fixing said dial gauge in
such a manner that said gauge head vertically novably
extends downward from said gauge fixing nenber, said
gauge fixing nenber being adapted to span said space

bet ween sai d workpi ece and said frane.
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5. The neasuring apparatus according to claim 4,
further conpri sing:

a noving unit noving said gauge fixing nenber so
that said dial gauge may be set at a plurality of
positions on said adhesive tape corresponding to said
space.

6. An adhesive tape attaching apparatus for
attaching an adhesive tape to a plate-shaped workpiece
and an annular frame to thereby form a franme wunit
including said workpiece and said frame united through
said adhesive tape, said adhesive tape being conposed of
a base layer and an adhesive |ayer forned on said base
| ayer, said workpiece being attached to a central portion
of said adhesive |layer of said adhesive tape, said frane
being attached to a peripheral portion of said adhesive
| ayer of said adhesive tape so as to surround said
wor kpi ece in spaced relationship therewith, said adhesive
tape attachi ng apparatus conpri sing:

a first support table for supporting said workpiece
and said frane;

a tape support nenber supporting said adhesive tape
in the formof a roll;

a pressure roller for pressing said adhesive tape

agai nst said workpiece and said frane supported on said
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first support table;

a first noving unit relatively noving said first
support table and said pressure roller to thereby attach
said adhesive layer of said adhesive tape to said
wor kpi ece and said frane; and

a measuring unit measuring the tension of said
adhesive tape in the condition where said adhesive |ayer
of said adhesive tape has been attached to said workpiece
and said frane;

said nmeasuring unit including

a second support table for supporting said
wor kpi ece and said franme in the condition where said base
| ayer of said adhesive tape is exposed upward and a space
is defined between said workpiece and said frame bel ow
sai d adhesi ve tape,

a dial gauge having a gauge head adapted to
be placed on said adhesive tape at the position
corresponding to said space, said dial gauge functioning
to neasure a downward anount corresponding to the tension
of said adhesive tape according to the height of said
gauge head, and

a gauge fixing nenber fixing said dial gauge
in such a manner that said gauge head vertically novably

extends downward from said gauge fixing nenber, said
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gauge fixing nenber being adapted to span said space
bet ween sai d wor kpi ece and said frane.

7. The adhesive tape attaching apparatus accordi ng
to claim 6, wherein said neasuring unit further includes
a second noving unit noving said gauge fixing nenber so
that said dial gauge may be set at a plurality of
positions on said adhesive tape corresponding to said
space.

8. The adhesive tape attaching apparatus according
to claim 6, wherein said second support table is the sane

as said first support table.
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