SUCTI ON HOLDER AND HOLDI NG MECHANI SM FOR RI NG FRAME

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a suction hol der
and a hol ding nechanismfor a ring frane.

Description of the Related Art

A tape nounter that pastes a dicing tape to a ring
frame and a wafer to integrate themincludes a ring frane
hol di ng mechani smfor holding a ring franme having an
i nner dianeter greater than a dianeter of a wafer, wafer
hol di ng means for holding the wafer at an openi ng portion
of the ring frame, and pasting nmeans for pasting a
circular dicing tape to the ring frame and the wafer.

The ring franme hol di ng nechani smi ncl udes suckers
for sucking and holding a | ower face of the ring frane,
and a support table for supporting the | ower face of the
ring frame. The wafer hol ding neans includes a hol ding
tabl e having a hol ding face for sucking and hol ding a
| ower face of the wafer

In order to nake the center of the wafer and the
center of the opening of the ring frame coincide with
each other, the ring frame hol di ng mechani sm positions

the ring frame at a target position by sandw ching fl at



faces fornmed in an opposing relation on an outer

peri phery of the ring franme using positioning neans or
the like as disclosed in Japanese Patent Lai d-Cpen No.
2013-082045. The ring frame is supported by the support
table by being lifted by air jetted fromthe suckers
until it is positioned at a predeterm ned position and
then being held on the sucker.

The reason why the suckers are used is to prevent
the I ower face of the ring franme from bei ng damaged and
to make it possible to suck and hold the ring frame even
if the ring frame has sone slight distortion. Each sucker
i ncludes a tubular bellows in order to cope with the

di stortion.

SUVVARY OF THE | NVENTI ON

However, when the ring franme is sucked to and held
on the suckers and the ring frame is supported on the
support table, sone bellows may be recessed toward an
I nner side by suction force acting between the sucker and
the ring frame, and even if the ring franme is rel eased
from bei ng sucked and hel d, the bellows do not recover
fromthe recess. Therefore, the bellows thereafter remain
in the recessed state. This changes a hei ght of the

bellows relative to the other suckers and di sabl es the



ring frame frombeing lifted | ater

Therefore, it is an object of the present invention
to prevent, when a holding target nmenber is to be sucked
and held using a suction holder having a sucker and a
bel |l ows, the bellows from being defornmed to an
i nappropri ate shape.

In accordance with one aspect of the present
i nvention, there is provided a suction holder for sucking
and hol ding a holding target nenber, including a sucker,
a tube bellows connected to a | ower end of the sucker,
and a tube arranged inside the tube bell ows and havi ng an
upper end positioned | ower than an upper end of the
sucker. A |l ower opening of the tube is conmunicated with
a suction source and the holding target nmenber is
contacted with the upper end of the sucker to forma
cl osed room an inside of which is placed into a negative
pressure state to hold the hol ding target nenber.

In accordance with another aspect of the present
i nvention, there is provided a holding mechanismfor a
ring frame, which sucks a | ower face of a ring frame
using a suction holder to hold the ring frame. The
hol di ng mechani smincludes: a table; the suction hol der
i ncludi ng a sucker, a tube bellows connected to a | ower

end of the sucker, and a tube arranged inside the tube
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bel | ows and havi ng an upper end positioned | ower than an
upper end of the sucker, the suction hol der being
arranged in a recessed portion forned on an upper face of
the tabl e and havi ng an opening, the suction hol der

hol ding the ring frame by causing the upper end of the
sucker to contact the ring frane; a suction path that
conmuni cates the suction holder with a suction source; a
suction valve arranged in the suction path; and an air
supply path that communi cates the suction holder with an
air supply source. An inside of the tube bellows is
placed, in a state in which the ring frane is in contact
with the upper end of the sucker, into a negative
pressure state, so that the sucker holds the ring frane
thereon and a pressure difference is generated between a
pressure applied to the inside of the tube bell ows and an
at nospheric pressure outside the tube bellows to cause
the tube bellows to be contracted by the atnospheric
pressure until the tube bellows is accommbdated into the
recessed portion.

In the one aspect and the another aspect of the
present invention, since the tube is arranged inside the
tube bell ows, when the tube bellows is about to be
recessed, the tube bellows is supported by the tube and

IS suppressed from being defornmed into an i nappropriate

4



shape. Consequently, heights of the plurality of suckers
do not becone different from each other, and consequently,
the ring frame can be |ifted and positioned appropriately.
Then, the thus positioned ring frane can be sucked and
hel d.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself will best be understood froma study of
the followi ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective view depicting an entire
ring frame hol di ng mechani sm

FIG 2 is a sectional view depicting the ring frane
hol di ng mechani sm as viewed from a side;

FIG 3 is a sectional view illustrating a manner in
which a ring frame is transported to the ring frame
hol di ng mechani smusing a transport nechani smas vi ewed
froma side;

FIG 4 is a sectional view illustrating a manner in

which an air layer is formed between the ring frane and a
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sucker as viewed from a side;

FIG 5 is a sectional view illustrating a manner in
which the ring frame is sucked to and held on the sucker
as viewed froma side; and

FIG 6 is a sectional view depicting, as viewed
froma side, the ring frame hol ding mechanismin a case
where a suction holder arranged on the ring frame hol di ng
mechanismis a bellows pad in which a sucker and a
tubul ar bellows are integrated and a tube provided inside

the tubul ar bellows has a flange portion.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT

1. Configuration of Ring Frame Hol di ng Mechani sm

As depicted in FIG 1, a ring franme hol ding
mechani sm 10 is a hol di ng mechanismfor holding a ring
frame 1. The ring frane 1 is pasted to an adhesive tape
not depicted together with, for exanple, a wafer or the
i ke not depicted, so that the ring frame 1 and the wafer
or the like are integrated with each other to enhance the
handl i ng performance of the wafer or the |ike.

The ring franme 1 has a first flat face 31 and a
second flat face 32 extending in parallel to each other
and a third flat face 33 and a fourth flat face 34

extending in a direction orthogonal to the first flat



face 31 and the second flat face 32. The four flat faces
31 to 34 are provided on an outer periphery of the ring
frame 1.

In the follow ng, the ring frame hol di ng mechani sm
10 i s descri bed.

As depicted in FIG 1, the ring franme hol ding
mechani sm 10 includes a holding table 12. The hol di ng
tabl e 12 has an upper face that serves as a hol ding face
12a on which a wafer or the like is to be held.

The ring franme hol di ng nechani sm 10 i ncl udes a
ring-shaped table 11. The ring-shaped table 11 surrounds
the holding table 12, and a plurality of (in FIG 1
four) recessed portions 11c having an opening are forned
on an upper face 1la of the ring-shaped table 11.

The ring franme hol di ng nechani sm 10 i ncl udes, for
exanple, a first fixed positioning portion 51 and a first
novabl e positioning portion 53 arranged so as to oppose
each other, and a second fixed positioning portion 55 and
a second novabl e positioning portion 57 arranged so as to
oppose each other. For exanple, a direction in which the
first fixed positioning portion 51 and the first novabl e
positioning portion 53 oppose each other and a direction
in which the second fixed positioning portion 55 and the

second novabl e positioning portion 57 oppose each other



are orthogonal to each other.

The first fixed positioning portion 51 includes a
first fixed nmenber 51B fixed to the ring-shaped table 11
and two first fixed pins 51P attached to the first fixed
menber 51B

The first novable positioning portion 53 that
opposes the first fixed positioning portion 51 includes a
first novabl e nmenber 53B, one first novable pin 53P
attached to the first novable nenber 53B, and a first
shaft 53S extending in a dianetrical direction of the
ri ng-shaped table 11 through the first novabl e nmenber 53B.
The first novabl e nenber 53B is novable in a dianetrical
direction of the ring-shaped table 11 along the first
shaft 53S.

Simlarly, the second fixed positioning portion 55
i ncl udes a second fixed nenber 55B fixed to the ring-
shaped table 11, and two second fixed pins 55P attached
to the second fixed nenber 55B.

The second novabl e positioning portion 57 that
opposes the second fixed positioning portion 55 includes
a second novabl e nenber 57B, a single second novable pin
57P attached to the second novabl e nenber 57B, and a
second shaft 57S extending in a dianetrical direction of

the ring-shaped table 11 through the second novabl e
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menber 57B. The second novabl e nenber 57B is novable in
the dianmetrical direction of the ring-shaped table 11
al ong the second shaft 57S.

In the first novabl e positioning portion 53, for
exanple, a spring nmechanismor the |like not depicted is
arranged, for exanple, inside the first novabl e nenber
53B. For exanple, if the first novable pin 53P is pushed
froma +Z direction, then the first novable pin 53P is
noved down in a -Z direction to be accommodated in the
first novabl e nmenber 53B by such a spring nmechani sm or
the |i ke as described above. Further, if the pressing
force applied fromthe +Z direction side to the first
novabl e pin 53P is cancelled, then the first novable pin
53P accommodated in the first novabl e nenber 53B is noved
upwardly in the +Z direction to be projected upwardly
fromthe ring-shaped table 11 again. In FIG 1, no such
pressing force as descri bed above is applied to the first
novabl e pin 53P, and the first novable pin 53P projects
upwardly fromthe ring-shaped table 11

Simlarly, also in the second novabl e positioning
portion 57, the second novable pin 57P i s novable
upwar dly and downwardly, for exanple, by a spring
mechani smor the |ike not depicted arranged inside the

second novabl e nenber 57B



In a state in which the ring frame 1 is placed on
the upper face 1la of the ring-shaped table 11, the ring
frame 1 is positioned on and fixed to the upper face 1la
of the ring-shaped table 11, for exanple, by being held
at the first flat face 31 and the second flat face 32 by
and between the first fixed positioning portion 51 and
the first novabl e positioning portion 53.

As depicted in FIG 2, in a bottom of each recessed
portion 1l1c fornmed on the ring-shaped table 11, a hole
110b smal l er than the recessed portion 1lc is forned.

A suction holder 40 is placed in the recessed
portion 1llc.

The suction hol der 40 includes a sucker 41. The
ring frame 1 can be placed on the sucker 41.

The suction hol der 40 includes a tube bellows 42
expandabl e and contractible in the Z axis directions. The
tube bellows 42 is connected to a | ower end 41b of the
sucker 41.

The suction holder 40 includes a hollow cylindrica
tube 43. The tube 43 is arranged inside the tube bell ows
42 and is connected at a | ower opening 43b thereof to the
hol e 110b.

Further, an upper end 43a of the tube 43 is

positioned | ower than the upper face 1la of the ring-
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shaped table 11. A heightw se position of the upper end
43a of the tube 43 and a hei ghtw se position of the upper
end 4la of the sucker 41 have a positional relation

adj usted such that, for exanple, even if the ring frane 1
I's sucked to and held on the sucker 41 to contract the
tube bellows 42, the hei ghtw se position of the upper end
43a of the tube 43 does not becone higher than the

hei ght w se position of the upper end 4la of the sucker 41.

Bel ow the hol ding table 12, a suction source 61, a
suction path 63 connected to the suction source 61, and a
suction valve 62 for switching a comunication state
bet ween the suction source 61 and the suction path 63 are
arranged. Further, below the holding table 12, an air
supply source 64, an air supply path 66 connected to the
air supply source 64, and an air valve 65 for switching a
communi cation state between the air supply source 64 and
the air supply path 66 are arranged.

The suction path 63 and the air supply path 66
nmerge at a nerging point a and are connected to a common
path 67. The comon path 67 is connected to the hol es
110b.

For exanple, if, in a state in which the suction
valve 62 is open and besides the air valve 65 is cl osed,

a suction force is exerted by the suction source 61, then
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the exerted suction force is transmtted to the conmon
path 67 through the suction path 63 and is transmtted to
the hole 110b through the conmon path 67. Then, the
suction force is transmtted to an inside of the tube 43
fromthe | ower opening 43b of the tube 43 connected to
the hole 110b and is transnmitted to an upper side of the
ri ng-shaped table 11 fromthe upper end 43a of the tube
43.

On the other hand, for exanple, if, in a state in
whi ch the suction valve 62 is closed and besides the air
valve 65 is open, the air supply source 64 is rendered
operative to supply air, then the air supplied is
transmtted to the common path 67 through the air supply
path 66 and is further transmtted to the hole 110b
t hrough the common path 67. Then, the air is transmtted
to the inside of the tube 43 fromthe | ower opening 43b
of the tube 43 connected to the hole 110b and is supplied
to the upper side of the ring-shaped table 11.

As depicted in FIG 3, the ring franme hol di ng
mechani sm 10 may i nclude, for exanple, a first block 71
and a second block 72 in place of the first fixed
positioning portion 51, the first novabl e positioning
portion 53, the second fixed positioning portion 55, and

t he second novabl e positioning portion 57.
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The first block 71 is connected to a cylinder
mechanism 8, and the first block 71, the second block 72,
and the cylinder nmechanism8 have a function for
performng positioning of the ring frame 1.

For exanple, if, in a state in which the ring frane
1 is placed on the ring-shaped table 11, the first bl ock
71 is noved toward a dianetrical direction (+Y direction)
of the ring frame 1 using the cylinder nmechanism8, then
It is possible to bring a side face 71c of the first
bl ock 71 and a side face 72c of the second block 72 into
contact with the first flat face 31 and the second fl at
face 32, respectively, to sandwich the ring frane 1 at
the first flat face 31 and the second flat face 32 from
outer sides. The ring frame 1 can be positioned on the
ri ng-shaped table 11 by suitably adjusting the position
of the first block 71 using the cylinder nechani sm 8.

It is to be noted that, also in a direction
orthogonal to a direction in which the side face 71c of
the first block 71 and the side face 72c of the second
bl ock 72 oppose each other, two bl ocks, a cylinder
mechani sm and so forth having the function for
positioning the ring frame 1 simlarly may be arranged.

In a proximty of the ring frame hol di ng mechani sm

10, a transport nechanism 2 is arranged which has, for
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exanple, a function for carrying in the ring frame 1 to
the upper side of the ring-shaped table 11 and carrying
out the ring frane 1 fromthe upper side of the ring-
shaped table 11. The transport nechanism 2 includes, for
exanple, a plurality of suction portions 21 for sucking
the ring frame 1, a plurality of holding nenbers 22 for

i ndi vidually holding the suction portions 21, a support
portion 23 for supporting the plurality of holding
menbers 22, an armportion 24 connected to a driving
source (not depicted), and a connection nmenber 25 that
connects the support portion 23 and the armportion 24 to
each other. A communication path 27 is formed inside each
of the suction portions 21 and is connected to a
transport suction source 26.

If the transport suction source 26 is rendered
operative so as to exert suction force in a state in
which a | ower face of the suction portion 21 and an upper
face la of the ring frame 1 contact with each other, then
the exerted suction force is transmtted to the | ower
face of the suction portion 21 through the comuni cation
path 27. Consequently, the suction portions 21 can suck
and hold the ring frane 1.

If the armportion 24 is noved by novi ng neans or

the like not depicted in the state in which the ring
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frame 1 is sucked to and held on the suction portions 21,
then the transport nechanism 2 can carry in the ring
frame 1 to the upper face 1la of the ring-shaped table 11
and carry out the ring frame 1 fromthe upper face 1lla of
the ring-shaped table 11.

2. Operation of Ring Frame Hol di ng Mechani sm

Qperation of the ring franme hol di ng nechani sm 10
when the ring frane 1 is held using the ring frane
hol di ng mechani sm 10 descri bed above is descri bed.

First, the ring frame 1 is carried to the upper
side of the ring-shaped table 11 using the transport
nmechani sm 2 and is placed on the ring-shaped table 11 as
depicted in FIG 3. In the state in which the ring frane
1 is placed on the ring-shaped table 11, a |lower face 1b
of the ring frame 1 contacts the upper end 4la of the
suckers 41 projecting fromthe recessed portions 1llc of
the ring-shaped table 11.

Then, the suction valve 62 is closed and the air
val ve 65 is opened, and then the air supply source 64 is
rendered operative as depicted in FIG 4. Consequently,
air supplied fromthe air supply source 64 is transmtted
fromthe air supply path 66 to the comon path 67 and
then transmitted to each hole 110b. The air transmtted

to each hole 110b is supplied fromthe | ower opening 43b
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of the tube 43 connected to the hole 110b to the inside
of the tube 43 and then supplied to an upper side of the
sucker 41.

When the air is supplied to the upper side of the
sucker 41, the ring frane 1 is biased upwardly fromthe
| oner face 1b side thereof and an air layer Ais forned
bet ween the upper end 4l1la of the sucker 41 and the | ower
face 1b of the ring franme 1.

In the state in which the air layer Ais forned
been the upper end 4la of the sucker 41 and the | ower
face 1b of the ring frame 1, for exanple, the cylinder
mechanism 8 is used to nove the first block 71 toward the
di anetrical direction (+Y direction) of the ring frame 1.
Consequently, the side face 71c of the first block 71 is
brought into contact with the first flat face 31.
Furthernore, the first block 71 is transversely slipped
in the +Y direction until the side face 72c of the second
bl ock 72 is brought into contact with the second fl at
face 32, thereby to sandwich the ring frane 1 at the
first flat face 31 and the second flat face 32 fromthe
outer sides. If, in this state, the position of the first
block 71 is suitably adjusted using the cylinder
mechani sm 8, then positioning of the ring frame 1 on the

ri ng-shaped table 11 is perforned.
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Then, the operation of the air supply source 64 is
stopped to stop the supply of air to the upper side of
the sucker 41. Consequently, the air layer A forned
bet ween the upper end 4l1la of the sucker 41 and the | ower
face 1b of the ring frame 1 di sappears, and the | ower
face 1b of the ring frame 1 and the upper end 4la of the
sucker 41 are brought into contact with each other as
depicted in FIG 5.

Thereafter, the air valve 65 is closed and the
suction valve 62 is opened, and then the suction source
61 is rendered operative to exert suction force.
Consequently, suction force exerted by the suction source
61 is transmtted to the conmon path 67 through the
suction path 63 and then to each hole 110b. Then, the
suction force is transmtted fromthe | ower opening 43b
of the tube 43 connected to the hole 110b to the inside
of the tube 43 and then transmtted fromthe upper end
43a of the tube 43 to the lower face 1b of the ring frane
1.

In this manner, in the state in which the | ower
face 1b of the ring frame 1 is in contact with the upper
end 4l1a of the sucker 41, the inside of the tube bellows
42 is placed into a negative pressure state, thereby to

cause a pressure difference between a pressure applied to
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the inside of the tube bellows 42 and an atnospheric
pressure outside the tube bellows 42. Consequently, the
ring frame 1 is sucked to and held on the suckers 41, and
the tube bellows 42 are contracted by the atnospheric
pressure to accomodate the suckers 41 in the recessed
portions 1llc.

Wil e each tube bellows 42 is being contracted, the
tube bellows 42 is guided by the tube 43 arranged inside
the tube bellows 42, thereby to prevent the tube bell ows
42 from being defornmed in a direction orthogonal to the
contraction direction of the tube bellows 42. Accordingly,
it becones possible to lift the ring frane 1 and perform
positioning without nmaking the heights of the plurality
of suckers 41 different fromeach other. Then, it becones
possi bl e to suck and hold the ring frame 1 positioned in
this manner.

It is to be noted that each of the suction hol ders
40 provided in the ring frame hol di ng mechani sm 10 may be
a so-called bellows pad in which, for exanple, the sucker
41 and the tube bellows 42 are integrated with each other
as depicted in FIG 6.

A substantially cylindrical tube 43 is arranged
i nside the tube bellows 42, and a nmale thread 431 is

formed at a | ower portion of a side wall of the tube 43.
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A femal e thread 110c corresponding to the male thread 431
Is formed in the hole 110b, and the nale thread 431 of
the tube 43 is screwed with the female thread 110c to fix
the tube 43 to the hole 110b.

For exanple, a flange portion 430 is fornmed on a
side face of the tube 43 such that it is swollen toward a
di ametrical direction of the tube 43.

The mal e thread 431 of the tube 43 is screwed with
the female thread 110c, and the tube bellows 42 is
sandwi ched by and between the flange portion 430 and the
bottom of the recessed portion 11c to fix the tube
bellows 42 to the recessed portion 11lc. Further, as
descri bed above, if the inside of the tube bellows 42 is
pl aced into a negative pressure state using the suction
source 61 in the state in which the ring frame 1 is
pl aced on the sucker 41, then the ring frane 1 is sucked
to and held on the sucker 41 to contract the tube bellows
42. At this tine, since an inner wall of the tube bellows
42 fixed by the flange portion 430 is pressed by the
upper end 43a of the tube 43, the tube bellows 42 can be
prevented from being defornmed in the direction orthogona
to the contraction direction of the tube bellows 42 by
t he atnospheric pressure.

The present invention is not [imted to the details
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of the above described preferred enbodi nent. The scope of
the invention is defined by the appended cl ains and al
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 IS:

1. A suction holder for sucking and holding a
holding target member, comprising:

a sucker;

a tube bellows connected to a lower end of the
sucker; and

a tube arranged inside the tube bellows and having
an upper end positioned lower than an upper end of the
sucker, wherein

a lower opening of the tube is communicated with a
suction source and the holding target member is contacted
with the upper end of the sucker to form a closed room,
an inside of which is placed into a negative pressure
state to hold the holding target member;

wherein a heightwise position of the upper end of
the tube and a heightwise position of the upper end of
the sucker are adjusted when the tube bellows are
contracted; and

wherein the heightwise position of the upper end of
the tube is lower than the heightwise position of the
upper end of the sucker when the tube bellows are
contracted.

2. A holding mechanism for a ring frame, which

sucks a lower face of a ring frame using a suction holder

21



to hold the ring frame, the holding mechanism comprising:

a table having a recessed portion formed on an
upper face of the table and having an opening;

the suction holder arranged in the recessed portion
of the table and including a sucker, an expandable and
contractible tube bellows having a top end connected to a
lower end of the sucker and a lower end extending to a
bottom of the recessed portion, and a tube arranged
inside the tube bellows and having an upper end
positioned lower than an upper end of the sucker and the
upper face of the table and a lower end attached to the
bottom of the recessed portion, the suction holder
holding the ring frame by causing the upper end of the
sucker to contact the ring frame;

a suction path that communicates the suction holder
with a suction source;

a suction valve arranged in the suction path; and

an air supply path that communicates the suction
holder with an air supply source, wherein

an inside of the tube bellows is placed, in a state
in which the ring frame is in contact with the upper end
of the sucker, into a negative pressure state, so that
the sucker holds the ring frame thereon and a pressure

difference is generated between a pressure applied to the
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inside of the tube bellows and an atmospheric pressure
outside the tube bellows to cause the tube bellows to be
contracted by the atmospheric pressure until the tube
bellows is accommodated into the recessed portion,

wherein a heightwise position of the upper end of
the tube and a heightwise position of the upper end of
the sucker are adjusted when the tube bellows are
contracted,

wherein the heightwise position of the upper end of
the tube is lower than the heightwise position of the
upper end of the sucker when the tube bellows are
contracted, and

the tube bellows are configured to be guided by the
tube to expand and contract along a length of the tube.

3. The holding mechanism for a ring frame
according to claim 2, wherein, when air is supplied to
the upper end of the sucker, the ring frame is biased
upwardly from a lower face of the ring frame thereof and
an air layer is formed between the upper end of the
sucker and the lower face of the ring frame.

4. The suction holder according to claim 1, wherein
the lower opening of the tube is selectively communicated

with the suction source and an air supply source.
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