CHIP ACCOMMODATION TRAY

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a chip
accommodation tray for accommodating semiconductor chips
or the 1like that have been diced by a dicing saw of a
cutting apparatus or the like.

Description of the Related Art

In a semiconductor device fabrication process, it
has been customary to form devices such as integrated
circuits (ICs) and large scale integrations (LSIs), 1in a
multiplicity of areas arranged in a grid pattern on the
surface of a substantially disk-shaped semiconductor
wafer, and cut the semiconductor wafer along projected
dicing lines demarcating the areas with the devices
formed therein into individual semiconductor chips. The
semiconductor chips thus divided are then packaged and
widely used in electric devices including mobile phones
and personal computers.

There have been demands for lighter and smaller
electric devices including mobile phones and personal
computers, and packaging technologies have been developed

to produce smaller packages to be wused for packaging



semiconductor chips, referred to as chip-size packages

(CSP). One type of CSP that has been put to practical use
is called Quad Flat Non-lead (QFN) package. The QFN
packages are produced as follows: A plurality of

semiconductor chips are arranged in a matrix on a metal
plate such as a copper plate which includes a plurality
of connection terminals corresponding to the connection
terminals of the semiconductor chips and a plurality of
projected dicing 1lines formed 1in a grid pattern to
demarcate the metal plate into areas so as to be aligned
with the semiconductor chips, respectively. The metal
plate and the semiconductor chips are integrally combined
with each other by a resin layer molded on the reverse
sides of the semiconductor chips, thereby producing a CSP
board as a package board. The package board is then cut
along the ©projected dicing 1lines into individually
packaged chip-size packages.

The package board is cut generally by a cutting
apparatus having a cutting blade. The cutting apparatus
is provided with a jig that has, in regions corresponding
to the projected dicing lines, clearance grooves formed
in a grid pattern for clearing the cutting edge of the
cutting blade, and has suction holes provided

respectively in a plurality areas demarcated Dby the



clearance grooves. The package Dboard 1s held under
suction by the Jjig that has been positioned on a holding
table, and while the cutting blade 1is rotating, the
holding table is moved relatively to the package board
along the projected dicing lines on the package board,
cutting the package board along the projected dicing
lines into individual chip-size packages. Thereafter, the
divided individual chip-size packages are accommodated in
a chip accommodation tray having a plurality of
accommodation compartments, and then transported to an
assembling step (see, for example, Japanese Patent Laid-

open No. 2001-239365).

SUMMARY OF THE INVENTION

The accommodation compartments in the chip
accommodation tray are demarcated by partitions to a size
corresponding to the size of the chips, i.e., the chip-
size packages. Therefore, if chip-size packages of
different sizes are to be handled, then it is necessary
to provide as many types of chip accommodation trays as
the different sizes of the chip-size packages. However,
it would be tedious and time-consuming to manage all
those chip accommodation trays.

It is therefore an object of the present invention



to provide a chip accommodation tray which is capable of
accommodating chips regardless of their sizes, allows
chips to be transferred thereto efficiently from a 7Jjig,
and makes it easy for accommodated chips to be picked up.

In accordance with an aspect of the present
invention, there 1is provided a chip accommodation tray
for accommodating a plurality of chips, including a
holding sheet for holding the chips on a face side
thereof, the holding sheet having a tack force and a
plurality of first pores formed therethrough, and a frame
having a bottom wall supporting a reverse side of the
holding sheet, the Dbottom wall having a plurality of
second pores formed therethrough, and side walls erected
from the bottom wall in surrounding relation to the
holding sheet. In the chip accommodation tray, air is
supplied from below the bottom wall of the frame through
the second pores and the first pores and ejected toward
lower surfaces of the chips held on the holding sheet,
thereby peeling the chips off the holding sheet.

The chip accommodation tray according to the
present invention has the holding sheet having the tack
force and holding the chips on the face side thereof, and
the frame including the bottom wall supporting the

reverse side of the holding sheet and the side walls



erected from the bottom wall in surrounding relation to
the holding sheet. Consequently, the chip accommodation
tray does not need to have a plurality of accommodation
compartments demarcated so as to correspond respectively
to the individual chips, and hence it is not necessary to
provide as many types of trays as the different sizes of
individual <chips. Therefore, only one type of chip
accommodation tray i1s capable of dealing with wvarious
types of chips, and the management of the chip
accommodation tray is greatly simplified.

In the chip accommodation tray according to the
present invention, the holding sheet and the bottom wall
of the frame have the pores formed therethrough in
alignment with each other, and the pores formed in the
holding sheet are open at the face side thereof. Air is
supplied from below the bottom wall through the pores and
ejected toward the lower surfaces of the chips held on
the holding sheet, thereby peeling the chips off the
holding sheet. When a chip held on the holding sheet
under the tack force is to be picked up, the chip can
easily be peeled off the holding sheet by supplying air
to the pores that correspond to the chip to be picked up.

The above and other objects, features and

advantages of the present invention and the manner of



realizing them will become more apparent, and the
invention itself will best be understood from a study of
the following description and appended claim with
reference to the attached drawings showing a preferred

embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a perspective view of a package board as
a workpiece;

FIG. 1B 1is a cross-sectional view of the package
board;

FIG. 2A is a perspective view of a holding jig for
holding the package board illustrated in FIGS. 1A and 1B;

FIG. 2B 1s a perspective view 1illustrating the
manner in which the holding jig holds the package board;

FIG. 3 is a perspective view of a cutting apparatus
for dividing the package board illustrated in FIGS. 1A
and 1B into individual chips;

FIGS. 4A and 4B are fragmentary views illustrating
a cutting step which 1s carried out by the cutting
apparatus illustrated in FIG. 3;

FIG. 5 1is a perspective view illustrating the
manner in which the package Dboard is divided into

individual chips in the cutting step illustrated in FIGS.



4A and 4B;

FIG. 6 is a perspective view of a chip
accommodation tray according to an embodiment of the
present invention;

FIG. 7A is a cross—-sectional view taken along line
A-A of FIG. 6;

FIG. 7B is an enlarged fragmentary cross-sectional
view of the chip accommodation tray illustrated in FIG.
TA;

FIGS. B8A through 8C are views illustrating the
manner in which the <chips illustrated in FIG. 5 are
transferred to the chip accommodation tray illustrated in
FIG. 6; and

FIGS. 9A through 9C are wviews 1illustrating the
manner in which the chips transferred to the <chip

accommodation tray as illustrated in FIG. 8C are picked

up.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A chip accommodation tray constructed according to
an embodiment of the present invention will be described
in detail below with reference to the accompanying
drawings. FIGS. 1A and 1B are perspective and cross-

sectional views, respectively, of a package board 1 as a



workpiece. The package board 1 includes a metal plate 11
having, on a face side 1lla thereof, a grid pattern of a
plurality of first projected dicing lines 111 extending
in a prescribed direction and a plurality of second
projected dicing 1lines 112 extending 1in a direction
perpendicular to the first projected dicing lines 111.
Chips 113 are disposed respectively 1in a plurality of
areas demarcated by the first projected dicing lines 111
and the second projected dicing lines 112. The chips 113
are supported by a synthetic resin layer 12 molded on a
reverse side of the metal plate 11. The package board 1
thus formed is cut along the first projected dicing lines
111 and the second projected dicing 1lines 112 into
individual packaged chips, i.e., chip-size packages, 113.
For cutting the package board 1 along the first
projected dicing 1lines 111 and the second projected
dicing lines 112, the package board 1 is held by a
holding Jjig 2 as illustrated in FIGS. 2A and 2B. As
illustrated in FIG. 2A, the holding Jjig 2 1is of a
rectangular shape and has a suction holder 20 protruding
centrally on a face side thereof for holding the package
board 1 under suction. The suction holder 20 has, on an
upper surface (holding surface) thereof, a grid pattern

of clearance grooves 21 and 22 for clearing the cutting



edge of a cutting blade to be described later, the grid
pattern which is formed in regions corresponding to the
first projected dicing lines 111 and the second projected
dicing lines 112 on the package board 1. The suction
holder 20 also has a plurality of suction holes 23 formed
in respective areas demarcated by the clearance grooves
21 and 22 and held in fluid communication with suction
means, not shown. The holding jig 2 has positioning holes
24 provided in respective four corners thereof. On the
holding Jjig 2 thus constructed, the package board 1 is
placed on the upper surface (holding surface) of the
suction holder 20, as illustrated in FIG. 2B.

A cutting apparatus for cutting the package board 1
placed on the holding jig 2 described above along the
first projected dicing lines 111 and the second projected
dicing lines 112 will be described below with reference
to FIG. 3. The cutting apparatus 3 illustrated in FIG. 3
has an apparatus housing 31 substantially in the shape of
a rectangular parallelepiped. The apparatus housing 31
houses therein a suction table 32 for holding a workpiece,
and the suction table 32 is movable in directions, which
may also be referred to as “cutting feed directions”,
indicated by the arrow X. The suction table 32 has a

suction recess 321 provided in an upper surface thereof



where a suction port 322 held in communication with
suction means, not shown, 1is open. The suction table 32
has upstanding positioning pins 323 disposed on its upper
surface at respective four corners thereof for fitting in
the respective positioning holes 24 in the four corners
of the holding jig 2. The suction table 32 is rotatable
about its own axis by a rotating mechanism, not shown.
The suction table 32 thus constructed is movable in the
cutting feed directions indicated by the arrow X by
cutting feed means, not shown.

The cutting apparatus 3 has a spindle unit 33 as
cutting means. The spindle unit 33 is movable in indexing
feed directions indicated by the arrow Y in FIG. 3 by
indexing feed means, not shown, and is also movable in
incising feed directions indicated by the arrow Z in FIG.
3 by incising feed means, not shown. The spindle unit 33
includes: a spindle housing 331 mounted on a movable base,
not shown, for adjusting movement in the indexing feed
directions indicated by the arrow Y and the incising feed
directions indicated by the arrow Z; a rotary spindle 332
rotatably supported on the spindle housing 331; and a
cutting blade 333 mounted on a front end of the rotary
spindle 332.

The cutting apparatus 3 also includes image

10



capturing means 34 for capturing an image of the surface
of a workpiece held on the suction table 32 and detecting
an area to be cut by the cutting blade 333 from the
captured image. The image capturing means 34 includes an
optical system having a microscope and an image capturing
device (charge-coupled device (CCD)), and sends a
captured image signal to control means, not shown.

The cutting apparatus 3 illustrated in FIG. 3 is of
the construction described above. A cutting operation for
cutting the package board 1 along the first projected
dicing lines 111 and the second projected dicing lines
112 on the cutting apparatus 3 will be described below.
First, the holding jig 2 with the package board 1 placed
thereon is placed on the suction table 32 of the cutting
apparatus 3. At this time, the positioning holes 24
provided in the four corners of the holding Jjig 2 are
fitted over the respective positioning pins 323 disposed
on the four corners of the suction table 32, thereby
positioning the holding Jjig 2 with the package board 1
placed thereon at a prescribed position. Then, the
suction means, not shown, is actuated to apply a negative
pressure to each of the chips 113 of the package board 1
placed on the suction holder 20 of the holding 3Jjig 2,

through the suction port 322 and suction recess 321 of

11



the suction table 32, and the suction holes 23 provided
in the holding jig 2, holding each of the chips 113 of
the package board 1 under suction on the suction holder
20 of the holding jig 2 (package board holding step).
After the above package board holding step has been
carried out, the cutting feed means, not shown, 1is
actuated to move the holding jig 2 with the package board
1 held thereon to a position directly below the image
capturing means 34. When the holding jig 2 is positioned
directly below the image capturing means 34, an alignment
operation is performed to detect processing areas to be
cut of the package board 1 with the image capturing means
34 and the non-illustrated control means. In the
alignment operation, the image capturing means 34 and the
non-illustrated control means carry out an image
processing such as pattern matching to position the first
projected dicing lines 111 formed 1in a ©prescribed
direction on the package board 1 with the cutting blade
333 for <cutting the package board 1 along the first
projected dicing line 111, for thereby detecting
processing areas to be cut of the package board 1. The
alignment operation is also carried out to position the
second projected dicing lines 112 extending 1in a

direction perpendicular to the first projected dicing
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lines 111 formed 1in the prescribed direction on the
package board 1 with the cutting blade 333, for thereby
detecting processing areas to be cut of the package board
1.

After the alignment operation for detecting
processing areas to be cut of the package board 1 has
been carried out, the holding jig 2 is moved to a cutting
area to position one end of the ©prescribed first
projected dicing lines 111 at a position that is slightly
on the right side of the position directly below the
cutting blade 333, as illustrated in FIG. 4A. Then, while
the cutting blade 333 1is rotating in a direction
indicated by the arrow 333a, the incising feed means, not
shown, 1is actuated to incising-feed the cutting blade 333
by a prescribed distance in the direction indicated by
the arrow 71, thus positioning the cutting blade 333 at a
prescribed incising depth. The incising depth is set to a
position where the outer circumferential edge of the
cutting edge of the cutting blade 333 reaches one of the
clearance grooves 21 (see FIG. 2A) formed in the suction
holder 20 of the holding jig 2. Then, the non-illustrated
cutting feed means is actuated to move the suction table
32 at a prescribed cutting feed speed in the direction

indicated by the arrow X1, as 1illustrated in FIG. 4A.
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When the other end of the first projected dicing line 111
on the package board 1 held on the suction table 32 by
the holding Jjig 2 reaches a position that is slightly on
the left side of the position directly below the cutting
blade 333, as illustrated in FIG. 4B, the cutting feed
means stops moving the suction table 32, and the incising
feed means 1lifts the cutting blade 333 in the direction
indicated by the arrow Z2. Then, the indexing feed means
is actuated to indexing-feed the holding jig 2 to bring a
next one of the first projected dicing lines 111 into
alignment with the cutting blade 333, after which the
above cutting operation 1is repeated. As a result, the
package board 1 1is cut along all the first projected
dicing lines 111 (first cutting step).

After the package board 1 has been cut along all
the first projected dicing lines 111 in the first cutting
step, the suction table 32 is turned 90°, orienting the
second projected dicing lines 112 formed on the package
board 1 held on the suction table 32 by the holding jig 2
in alignment with the cutting feed directions indicated
by the arrow X. Then, the above first cutting step 1is
carried out on the package board 1 to cut the package
board 1 along all the second projected dicing lines 112

(second cutting step).
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In the first cutting step and the second cutting
step, the package board 1 is cut along the first
projected dicing 1lines 111 and the second projected
dicing lines 112 into individually packaged chips, i.e.,
chip-size packages, 113. The individual packaged chips or
chip-size packages 113 thus divided remain held under
suction on the suction holder 20 of the holding jig 2.

The divided chips or chip-size packages 113 are
then accommodated in a chip accommodation tray to be
described below and transferred to a next assembling step.
A chip accommodation tray 5 according to the embodiment
of the present invention will now be described below with
reference to FIGS. 6, 7A, and 7B. The chip accommodation
tray 5 includes a rectangular holding sheet 51 for
holding a plurality of chips on its face side and a
rectangular frame 52 that supports the holding sheet 51
therein. The holding sheet 51 is in the form of a sheet
having a tack force for holding a plurality of chips on
its face side, i.e., upper surface, under the tack force.
The sheet having a tack force may be made of “SEPALESS”
(trade name) or “HANDY ECOTACK” (trade name) manufactured
and sold by New Tack Kasei Co., Ltd.

The frame 52 has a bottom wall 521 having a support

surface 52la supporting the reverse side, 1i.e., lower
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surface, of the holding sheet 51 and four side walls 522
erected from the bottom wall 521 in surrounding relation
to the holding sheet 51. The bottom wall 521 has two
engaging cavities 521b provided in its lower surface on
both sides in transverse directions thereof, for engaging
support members of a transporting apparatus, not shown.
Only the engaging cavities 521b on one side are
illustrated in FIG. 6. As illustrated in FIG. 7B, the
holding sheet 51 has a plurality of pores 51la formed
therethrough which are open at the face side thereof, and
the bottom wall 521 of the frame 52 has a plurality of
pores 521c formed therethrough 1in alignment with the
respective pores 5la. The pores 51la and 521c may be
formed through the bottom wall 521 of the frame 52 by a
laser beam that is applied from the face side of the
holding sheet 51.

A method of accommodating the individually divided
chips or chip-size packages 113 illustrated in FIG. 5
into the chip accommodation tray 5 from the suction
holder 20 of the holding Jjig 2 will be described below
with reference to FIGS. 8A through 8C. According to the
present embodiment, the chips 113 are accommodated into
the chip accommodation tray 5 from the suction holder 20

of the holding jig 2, using a chip transporting apparatus
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6. The chip transporting apparatus 6 is provided with a
suction holder pad 61 for holding a plurality of chips
113 under suction and a transporting arm 62 supporting
the suction holder pad 61 on one end thereof. The
transporting arm 62 1is actuatable by an actuating
mechanism, not shown. The suction holder pad 61 includes
a pad body 611 having a rectangular recess 6lla provided
in a lower surface thereof and having a size similar to
the package board 1 with the chips 113 formed therein,
and an attraction pad 612 fitted in the recess 6l1lla of
the pad body 611. The pad body 611 has a suction port
611b provided centrally therein which is held in fluid
communication with the recess 6lla. The suction port 611b
is held in fluid communication with suction means, not
shown. The attraction pad 612 is of a rectangular shape
and has a plurality of suction holes 612a provided
therein at positions corresponding to the chips 113, as
with the suction holes 23 provided in the suction holder
20 of the holding Jjig 2. Therefore, when the non-
illustrated suction means 1s actuated, the suction means
applies a negative pressure through the suction port 611b
and the recess 6l1la to the suction holes 612a.

For accommodating the chips 113 into the chip

accommodation tray 5 from the suction holder 20 of the
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holding Jjig 2, using the chip transporting apparatus 6,
the non-illustrated actuating mechanism is actuated to
position the lower surface of the attraction pad 612 of
the suction holder pad 61 on the upper surfaces of the
chips 113 placed on the suction holder 20 of the holding
jig 2, as illustrated in FIG. 8A. The suction means held
in fluid communication with the suction table 32 1is
inactivated, and the non-illustrated suction means held
in fluid communication with the suction port 611b of the
suction holder pad 61 1is actuated to apply a negative
pressure through the suction port 61lb and the recess
6lla to the suction holes 612a in the attraction pad 612.
As a result, the chips 113 are held under suction to the
suction holes 612a in the attraction pad 612.

After the chips 113 have been held under suction to
the suction holes 612a in the attraction pad 612, the
non—-illustrated actuating mechanism is actuated to
transport the suction holder pad 61 to a position over
the chip accommodation tray 5 as illustrated in FIG. 8B,
and the lower surfaces of the chips 113 held wunder
suction by the lower surface (attraction surface) of the
attraction pad 612 are placed on the holding sheet 51
supported on the support surface 521la of the bottom wall

521 of the frame 52. Then, the non-illustrated suction
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means 1s disabled, and the non-illustrated actuating
mechanism 1is actuated to retract the suction holder pad
61 away from the chip accommodation tray 5. As a result,
as illustrated in FIG. 8C, the chips 113 are transferred
onto the holding sheet 51 which has the tack force and is
supported on the support surface 521la of the bottom wall
521 constituting the chip accommodation tray 5. The chips
113 transferred to the holding sheet 51 of the chip
accommodation tray 5 remain held 1in position against
falling off due to the tack force of the holding sheet 51.
As described above, since the chip accommodation
tray 5 according to the present invention includes the
holding sheet 51 having the tack force and supported on
the supporting surface 521a of the bottom wall 521 of the
frame 52, the chip accommodation tray 5 does not need to
have a plurality of accommodation compartments demarcated
so as to correspond respectively to the individual chips
113, and hence it 1is not necessary to provide as many
types of trays as the different sizes of individual chips.
Therefore, only one type of chip accommodation tray 5 1is
capable of dealing with wvarious types of chips 113, and
the management of the chip accommodation tray 5 is
greatly simplified. Furthermore, as the holding sheet 51

having the tack force 1is supported on the supporting
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surface 521la of the bottom wall 521 of the frame 52, it
is possible to transfer the chips 113 altogether from the
suction holder 20 of the holding jig 2 with the device
transporting apparatus 6, resulting in an increase in the
productivity of the chips 113.

The <chips 113 thus accommodated 1in the chip
accommodation tray 5 are then transported to an
assembling step. In the assembling step, the chips 113
are picked up one by one by a pickup apparatus 7
illustrated in FIG. 9A (pickup step). As illustrated in
FIG. 9A, the pickup apparatus 7 includes pickup means 71
disposed above the chip accommodation tray 5 and movable
to positions corresponding to the chips 113 held in the
chip accommodation tray 5, and air ejecting means 72
disposed below the chip accommodation tray 5 and movable
to positions corresponding to the chips 113 held in the
chip accommodation tray 5 in synchronism with the pickup
means 71. The pickup means 71 includes a pickup collet
711 for holding the chips 113 under suction, the pickup
collet 711 being connected to suction means, not shown.
The air ejecting means 72 includes an air ejecting tube
722 vertically movable by an air cylinder 721, the air
ejecting tube 722 being connected to air supply means,

not shown.
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For carrying out the pickup step using the pickup
apparatus 7 illustrated in FIG. 9A, the pickup means 71
and the air ejecting means 72 are actuated to position
the pickup collect 711 on the upper surface of a chip 113
to be picked up and to position the air ejecting tube 722
on the lower surface of the bottom wall 521 constituting
the chip accommodation tray 5 in alignment with the chip
113 to be picked up, as illustrated in FIG. 9B. Then, the
non—-illustrated suction means connected to the pickup
means 71 is actuated to apply a negative pressure to the
pickup collect 711 to hold the upper surface of the chip
113 to be picked up under suction, and the non-
illustrated air supply means connected to the air
ejecting means 72 1is actuated to supply air to the air
ejecting tube 722.

As a result, the air supplied to the air ejecting
tube 722 is ejected toward the lower surface of the chip
113 to be picked up through the pores 521c formed in the
bottom wall 521 of the frame 52 of the chip accommodation
tray 5 and the pores 5la formed in the holding sheet 51.
Accordingly, when the pickup collet 711 of the pickup
means 71 is moved upwardly, the chip 113 to be picked up
that has been held under the tack force on the surface of

the holding sheet 51 is easily peeled off due to the air
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ejected to the lower surface of the chip 113, as
illustrated in FIG. 9C.

The present invention is not limited to the details
of the above described preferred embodiment. The scope of
the invention is defined by the appended claim and all
changes and modifications as fall within the equivalence
of the scope of the claim are therefore to be embraced by

the invention.
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WHAT IS CLAIMED IS:

1. A chip accommodation tray for accommodating a
plurality of chips, comprising:

a holding sheet for holding the chips on a face side
thereof, the holding sheet having a tack force and a
plurality of first pores formed therethrough, wherein the
plurality of first pores are configured and arranged such
that when the chips are accommodated in the tray, each of
the chips is positioned on a plurality of the first pores;
and

a frame including a bottom wall supporting a reverse
side of the holding sheet, the Dbottom wall having a
plurality of second pores formed therethrough, and side
walls erected from the bottom wall in surrounding relation
to the holding sheet;

wherein air supplied from below the bottom wall of the
frame through the second pores and the first pores 1is
ejected toward lower surfaces of the chips held on the
holding sheet, thereby peeling the chips off the holding

sheet.
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2. The chip accommodation tray according to claim 1,
wherein said frame and said bottom wall are formed of the

same material.

3. The chip accommodation tray according to claim 1,
wherein said frame and said bottom wall are integrally

formed as a single component.

4. The chip accommodation tray according to claim 1,
wherein said reverse side of the holding sheet is supported

in its entirety by said bottom wall of said frame.

5. The chip accommodation tray according to claim 1,
wherein said bottom wall of said frame includes a first
pair of engaging cavities along one side thereof and a
second pair of engaging cavities along an opposite side
thereof, wherein said engaging cavities are configured and
arranged for engaging support members of a transporting

apparatus.
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