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*  METHOD AND APPARATUS FOR MANUFACTURING ELECTRONIC PARTS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method and apparatus for
manufacturing-electronic parts. More particularly, the present
invention relates to a method and apparatus for manufacturing
electronic parts in which wiring boards on which a plurality of IC
chips are mounted and which are packaged by Iﬁeans of a synthetic |
resin are cut in order to cut these boards into 'individual Ic

packages.

2. Description of the Related Art

As semiconductors have become more highly integrated, packages in
which the leads afe disposed on the undersurface of the package as
in a BGA (ball grid arfay) or the like have begun to be used. The
manufacture of individual IC packages by the cutting of a wiring
board on which IC chips sealed with a synthetic resin are mounfed is
known. Various methods have been proposed as methods for cutting
IC chips packaged in a synthetic resin into individual IC packages.

The separation of IC packages on which IC chips are mounted by



cutting using a diamond saw (which is a cutting grindstone using a

diamond blade) or the like is one example of such a method.

Furthermore, prior to the dicing of semiconductor substrates,
measures such as coating of the back surfaceé of the semiconductor
substrates.with a polyimide and bonding to a dicing tape or the like
.are per_formed. Moreover, cutting in a cross pattern using the same
cutting device with the orientation of the table on which the
semiconductor substrates are carried being varied is also known as
a separation method. Furthermore, in such separation processes,
tape bonding is performed priof fo cﬁffiné, and cleaﬁing using a
cleaning liquid is performed following cutting in order to remove

adhering cutting debris.

Howéver, conventiona'l separation methods involve various
problems, and it has not always been possible to increase the
producti.on efficiency. In regard to tape bonding, the following
problem has been encountered: specifically, in cases where
cutting is performed with the tape in a bonded state, the
grindstone may become cloggéd during cutting so that operation

becomes impossible, thus resulting in defective products.

Furthermore, since cleaning following cutting is performed using



wash water, there is a danger of the dissolqtion of heavy metals, so
that a special waste water treatment must be performed in order to
avoid environmental problems; as a result, the cost of the product
is increased. Since water is used for cleaning, this water invades
fine cracks and peeled areas in stacked parts, and remains in these
areas. As a result, there is a danger that these parts- will become
corroded, or that current leakage will occur so that a defective

product is produced.

The abovementioned cutting is perf_ormed by the same cutting device
wh;Lle inde:;ing the tabie on which the member that is being cut, such -
as a wiring board or the like, is carried, and varying the direction
so that cutting is performed again in a different direction.
Simultaneous cutting in two directions cannot be performed using a
single working apparatus. Furthermore, in the case of mass
production, a line is coﬁstructed, and the work is divided into a
pluralit?y of processes. However, this results in the use of lines
that are.used exclusively for specified proelucts that are being
worked, so that such a method lacks flexibility; furthermore,'

such a process is expensive and requires a large amount of space for

the equipment.

Es'pecial"ly in cases where there is a change in the member that is



being cut, such as a wiring board or the like, expensive jigs and
tools must be changed; furthermore, a degree of experience in the
working process is also recjuired, and time is required for such
r_eplacements . Also in cases where the finished products are
recovered and accommodated, conventional methods involve a
process in which the solder ball parts, which consist of metallic
solder and which are connected to printed circuit boardé, are
caused to face the cutting toél during cutting. In other words,
cutting is ordinarily performed with the solder ball parts facing
upward. Accordingly, after cutting or when the p-roducts are
recovered, the products are again inverted and 'aééommodated in a
case with the solder ball parts facing downward. C.onsequent'ly,

time is also required for this accommodation of the products.

SUMMARY OF THE INVENTION

The present invention was devised on the basis of such a technical

background, and achieves the following objects.

One object of the present invention is to provide a method and
| apparatus for manufacturing electronic parts which are devised so
that different wiring boards can be simultaneously cut by a

plurality of cutting devices, thus improving the manufacturing



efficiency in economic terms.

A f_urther object of the present‘invention is to provide a method and
apparatus for manufacturing electronic parts which are devised so
that dust generated in the cutting step is captured in order to
protect the electronic parts during cutting, thus improving the

quality of the electronic parts.

A further object of the present invention is to provide a method and
apparatus for manufacturing electronic parté in which the
positions of the conveyed wiring boards'are accurately recognized
so that cutting is performed in accurate cutting positions, thus

increasing the cutting efficiency.

A further object of the present invention is to provide a method and
apparatus for manufacturing electronic parts which are devised so
that the_ electronic parts that have been cut are cleaned and
inverteoi in the product accommodating step, thus allowing

efficient product accommodation in a.short period of time.

The present invention adopts the following means in order to

achieve the abovementioned objects.



The method of the present invention for manufacturing electronic
_parfs comprises a conveying step whérein plate-form electronic
parts sealed in resin are conveyed, a first fastening step wherein
saici conveyed plate-form electronic parts are positioned and
fastened in place, a first cutting step wherein said plate-form
electronic parts that have beén positioned and fastened in place in
said first fastening step are moved in one direction on the plane
including said electronic parts, and are cut, a second fastening
step wherein strip-form electronic parts that have been cut in said

first cutting step are conveyed, positioned and fastened in place,

“a second cutting step wherein the strip-form electronic parts that -~ -

have beeh conveyed, positioned and fastened in place in said second
fastening step are moved in a direction that crosses the
abovementioned cutting direction, and are cut, and a product
accommodating step wherein single electronic parts that have been

cut in said second cutting step are accommodated.-

Furthermore, said first fastening step and said second fastening
step may include an optical recognition step wherein the positions
of said plate-form electronic parts or said strip-form electronic

parts that are conveyed are optically recognized.

Furthermore, said first fastening step and said second fastening



étep may be press-fastening steps wherein said plate-form
electronic parts or said strip-form electronic parts are fastened
in place by the application of pressure from above after said

electronic parts have been placed on a carrying table.

Furthermore, said first cutting step and second cutting step may be
steps wherein cutting is performed by causing a rotary grindstone

to move.

Furthermore, said first cutting step and second cutting step may
" include a step wherein dust or the like generated by cutting is

removed by suction.

Furthermore, said product accommodating step rriay include a step
wherein said single electronic parts cut in said second cutting
step are clamped and inverted, and the orientation of said

electronic parts is altered.

Furthermore, sa_id product accommodating step may include a step

wherein said clamped single electronic parts are brushed.

The apparatus of the present invention for manufacturing

electronic parts comprises a conveying body which is used to convey



the electronic parts, a first fastening device which positions and
fastens plate-form electronic parts sealed in resin that are
conveyed by said conveying body, a first cutting device which moves
said electronic parts that have been positioned and fastened in
place by said first fastening device in one direction on the plane
including said electronic parts, and cuts said electronic parts, a
second fastening device which conveys, positions and fastens
strip-form electronic parts that have beeh cut by said first
cutting device, a second cutting device which moves said
strip-form electronic parts that have been conveyed, positioned
and fésteﬁed in place by said second fastening device in a
direction that crosses the abovementioned cuttingdirection, and
which cuts said electronic parts, and a product acéommodating
device which accommodates the single electronic parts that have

been cut by said second cutting device.

Furthermore, the first fastening device and said second fastening
device may contain a position recognition device which optically
recognizes the positions of said plate-form electronic parts or

said strip-form electronic parts that have been conveyed.

Furthermore, the device that optically recognizes the positions of

said plate-form electronic parts or said strip-form electronic



parts may be a device which recognizes the shapes of said
electronic parts by means of a CCD camera, and specifies the

cutting positions.

Furthermore, the first fastening device and said second fastening
device may be devices that fasten said conveyed plate-form
eiectronic parts or said [conveyed] strip-form electronic parts by
means of restraining members that apply pressure from above after

said electronic parts have been placed on a carrying table.

- -Furthermore, said first fastening device and said second fastening
device may be devices that have attached means fastening said
plate-form electronic parts or said strip-form electronic parts by

means of a vacuum suction force.

Furthermore, in said first fastening device and said second
fastening device, projecting parts which are used to press said
plate-form electronic parts or said strip-form electronic parts
may be formed on said restraining member.

Furthermore, in the restraining members that fasten said

plate-form electronic parts or said strip-form electronic parts



after said electronic parts have been placed on a carrying table,
cutting grooves which are used to allow the passage of a rotary tool
in order to cut said plate-form electronic parts or said strip-form
electronic parts may be formed in said carrying tables and

restraining members.

Furthermore, said first cutting device and second cutting device
may be equipped with dust collectors that use suction to capture

the dust-form cutting debris that is generated by cutting.

Furthermore, said first cutting device and said second cutting
device may be devices which have rotary cutting tools, and which’

perform advancing and retracting movements on two or more axes..

Furthermore, said rotary cutting tools may be tools that are formed
as composite tools by the electrodeposition of diamond abrasive
[}

grains and CBN abrasive grains.

Furthermore, said product accommodating device may include a
device which clamps said single electronic parts cut by said second
cutting device, inverts said electronic parts and alters the

orientation of said electronic parts.
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Fﬁrthermore, said product accommodating device may include a

device which brushes the clamped single electronic parts.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view which shows the product

manufactured by the apparatus of the present invention;

Figure 2 shows the wiring board manufactured by the apparatus
of 1_:he present invention; Figure 2 (a) is a perspective view of the
. overall wiring board, Figure 2 (b) is a partial enlarged view of
Figure 2 (a), and F'igure 2 (c) is a partial enlarged view of Figure

2 (5);

Figure 3 shows an overall view of the apparatus of the present
invention; Figure 3 (a) is a perspective view which shows the
overall construction, and I-F‘i;;ure 3 (b) is an explanatory diagram .
which shows the respective devices contained in the apparatus in

model form;

Figure 4 is a skeleton diagram which shows the construction of

the apparatus of the present invention;

Figure 5 is a process diagram which shows the manufacturing
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process of the electronic parts manufactured by the apparatus of

the present invention;

Figure 6 is a block diagram which shows the control part of the

apparatus of the present invention;

Figure 7 is a perspective view which shows the relationship
between the carrying table and restraining member of the first

fastening device;
Figure 8 is a perspeci:ive view which shows the relationship
between the carrying table and restraining member of the second

fastening device;

Figure 9 is a perspective view which shows the small hole

parts in the carrying table;

Figure 10 is a perspective view which illustrates the first

cutting device;-

Figure 11 is a perspective view which shows the state of

attachment of the rotary tool to the head of the cutting device;
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Figure 12 is a perspective view which shows the second cutting

device;

Figure 13 is a perspective view which shows the state of

attachment of the cover to the head of the cutting device;

Figure 14 is a perspective view which shows the construction

of fins for the head of the cutting device;

Figure 15 is a perspective view which shows the cleaning

device;

Figure 16 is a perspective view which shows the disposition of
a pair of brushes facing each other, and the passage of the wiring

board [between said brushes];

Figure 17 shows the clamping.members; Figure 17 (a) is a
perspect;_ive view which shows the construction that clamps the
wiring board, and Figure 17 (b) is a perspective view which shows
the inversion of the clamping members of the construction shown in

Figure 17 (a); and

Figure 18 shows the rotary tool; Figure 18 (a) is a
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perspective view of the tool overall, Figure 18 (b) is a partial
enlarged view of Figure 18 (a), and Figure 18 (c) is a partial

enlarged view of Figure 18 (b).

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Embodiment 1]

Below, Embodiment 1 of the present invention will be described with
reference to the attached figures. .Figure 1 shows an object IC
chip which is cut by the cutting devices of the present invention;
this figure shows a part which has been formed into a product by

. final cutting. Figure 2 shows electronic parts before the pa:;ts
have been cut; this figuré shows a plate-form wiring board.

Figure 2 (a) shows the overall shape of the wiring board, Figure 2
(b) shows a partial enlarged view of Figure 2 (b), and Figure 2 (c)
shows a partial enlarged view of Figure 2 (b). Details will be

described below.

The product 1 shows the external appearance of the final product
that is cut by the cutting devices of the present invention. This
is generally called an IC package, and an IC chip 2 is built into

the interior of this package. The wiring board 3 shows the state
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prior to cutting, in which a plurality of the products 1 are built
into the wiring. board prior-to the separation of the products 1.
The wiring board 3 is an aggregate on which a plurality of IC chips
2 are mounted; this is a board which is used to mount the IC chips,
and is. used for the electrical connection of electrical wires to

solder balls 7 disposed on the undersurface of the wiring board 3.

The entire upper surface of the wiring board 3 is covered by a
protective 'molding 8 made of a synthetic resin in order to protect
the IC chips 2. Acéordingly, the wiring board 3 referred to in the
present embb.diment constitutes an aggregate of so-called IC -
packages. IC packages are manufactured by being cut out of this
wiring board 3 in units of IC chips 2. In recent years, high
integration of IC chips 2 in such IC packages has progressed; as a
result, there has been an accelerated increase in the size of IC

packages.

However,' the technology of IC packages themselves has also been
developed with the aim of reducing the external size of the
packages. An example of this is called a BGA (ball grid array),
whichis used in portable telephones and the liké. Iﬁ such a BGA,

the size is reduced by achieving a narrow electrode pitch, i. e., a

high electrode density, and leads are disposed on the undersurface
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of the IC package in the form of an area array.

The method and apparatus of the present embodiment for
manufacturing electronic parts can be applied to thg
aforementioned BGA. This relafes toa ménufacturing technique in
which such IC packages are cut from a wiring board 3, so that these
packages are cut out as products 1 which constitute unit IC
packages. Next, such IC packages will be described. The wiring
board 3 is laminated by bonding together a plurality of sheets
(three sheets in the present example) of a-thin film 6 consisting of
a thermosetting synthetic resin such as an epoxy type resin or the

like.

Metal lead wires 10 consisting of copper or the like are wired so
that these'wires do not cross each other between the thin films 6;
furthermore, wire connections are made so that the upper, middle
and lowe; films, 6, 6a and 6b are stitched together. The IC chips 2
are boncied to the surface of this film 6 in a plurality of rows in
the form of a lattice. Terminals of solde-r balls 7 which are
connected to the IC chips 2 are disposed'on the undersurfaces of the

IC packages on which these IC chips are mounted.

These solder balls 7 have a hemispherical shape, and consist of a

16



solder metél which is known to allow easy mounting on printed
circuit boards and the like. Furthermore, the upper surfaces of
the IC chips 2 (including the bonding wires 9) are covered by a
protective molding 8 in order to protect the IC chips 2. This
protective molding 8 is a thin sheet-form molding made of a
thermosetting synthetic resin. The bonding Qires 9, which are

made of conductors, are connected from the IC chips 2.

The wiring board 3 is an aggregate consisting of a plurality of IC
packages, and is formed with'recesses between the IC packages. The
wiring board 3 has an externdl appearance resembling that of a
chocolate bar, and is a single plate-form part formed by laminating
the £films 6, 6a and 630. Furthermore, first cutting posj:tion marks
4 and 5 which are used for recognitioﬁ of the cutting positions by a
recognition device (described later) are engraved or printed on
this wiring board 3. Next, the appératus of the present invention

will be described in detail.
(Overall System of Manufacturing Apparatus)
Figure 3 is an external view which shows the overall construction

of the electronic part manufacturing apparatus S of the present

embodiment of the invention in model form. Figure 3 (a) is an
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external view in which the respective devices are shown as boxes,
and Figure 3 (b) is a diagram which shows the respective devices
installed inside the apparatus' in Figure 3 (a) in model form.
Figure 4 is an explanatory diagrafn which shows the overall
construction of this elect'ronic part manufaéturing apparatus in
skeleton form. Figure 5 is an explanatory diagram which shows the
manufacturing steps up to the point where the wiring board 3 is cut

so that individual IC packages are formed.

In outline, the electronic part manufacturing apparatus S
compriSes a c.onveying part 11, a working part 12 and an -.
-accommodating part 13. The convéyincj part 11 is used to convey the
wiring boards 3. The working part 12 includes a recognition device
which is used to recognize the cutting positions of the wiring .
boards 3 that are to be cut, two fastening devices which are used to
position and fasten the wiring boards 3, two cutting devices which
are used to cut the wiring boards 3, a dust collector device which
is used 1-:o capture the dust that is generated by cutting, and a
cleaning device for the cut IC packages. The accommodating part 13

is used to accommodate the finished products.

In Figure 3, the wiring boards 3 are conveyed from the left side of

Figure 3 (b) via the conveying part 11. The central part in Figure
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3 (b) is the working part 12; this working parts 12 has two
constructions, and comprises a working part 12A which participates
in the first cutting, and a working part 12B which participates in

the second cutting.

A first CCD camera 20 and a second CCD camera 30, which are
recognition devices whose positions and shapes will be described
later, carrying tables 21 and 31 which carry the wiring boards,
restraining members 22 and 32, a first cutting device 23 and second
cutting device 33, dust collectors 24 and 34, and a rotary brush 25
or the like, are installed as réspective devices involved in these
cutting processes. Furthermore, a control device 14 which
controls the operations of these respective devices ié disposed. on

the upper part of the working part 12.

The accommodating part 13 which is disposed on the right side in
terms of the orientation shown in Figure 3 (b) is constructed from a
product Ifeed-out device (see Figure 4) 80 and a product
accommodatiﬁg box 81. Furthermore, dust collectors 24 and 34
which capture dust following cutting are disposed beneath the

working part 12,

Next, the overall construction will be described in detail with
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reference to Figures 4 and 5. A first conveying device 41 is
installed on the left end with respect to the orientation shown in
Figures 4 and 5; this [conveying device 41] holds wiring boards 3
and conveys these wiring boards 3 toward the right. The first CCD
camera 20, which is a re.cognition device, is installed near the
conveying end, and is arranged so that this CCD camera 20
recognizes first éuttiﬁg position marks 4 that are engraved in the

wiring boards 3.

The first cutting device 23 is a device which is used to cut the
wiring boards 3 into separate parts in one direction. The cut
wiring boards 3 are thus formed into rectangular-form cut wiring
boards 3a (see Figure 5). Following cutting, these
rectangular~-form cut wiring boards 3a are shifted, and are
conveyed to the second cutting device 33 by the second conveying
device 42. In this case, the second cutting position marks 5 are
recogniged by the second CCD camera 30, which constitutes a second
recognii;_ion device. The 6rientation of the second cutting device
33 is altered by 90 degrees relative to the orientation of the first
cutting dévice 23, and this second cutting device 33 is disposed in
the vicinity of the first cutting device 23 so that said second

cutting device 33 can cut the cut wiring boards 3a.
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The rectangular-form cut wiring boards 3a are transferred to the
second cutting device 33 two boards at a t:il.me from the first cutting
device 23 without any change in orientation by the first conveying
device 41 and second conveying device 43. As is shown by the arrows
in Figures 4 and 5, the second conveying device 42 moves vertically
in the shifting direction and conveys the rectangular-form cut
wiring boards 3a. The transferred cut wiring boards 3a have the
form of long, slender strips, and are fed in by the second conveying
device 43 along the direction of length. After th'e second cutting
polsition marks 5 are recognized by the second CCD camera 30 at an
intermediate point, and the rectangular-form cut wiring boards 3a
are fastened in place, these rectangular-form cut wiring boards 3a
are ’éut by the second cutting device 33 with the cutting direction

altered by 90 degrees relative to the first cutting direction.

The wiring boards 3b, the single wiring boards 3b resulting from
this cgtting by the second cutting device 33 aré the original forms
of the Ié packages. ‘The wiring boards 3b that have been cut and
conveyed from the second cutting device 33 enter a cleaning step,
and are brushed by a rotary brush 25. When brushing is completed in
the process of this cleaning, the wiring boards 3b are inverted and
accommodéted in the product accommodating part 81 as IC package

products. In the present invention, a series of systematic
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operations is thus fully automated, and performed using a single

apparatus.
[Control Device 14]

Figure 6 is a block diagram which illustrates the system control of -
the cutting steps of the manufacturing apparatus S of the present

. invention. The control device 14 performs operational processing

| with respect to the three processes of the conveying part 11,
working part 12 and accommodating part 13, so that the cutting of
the wiring boards 3 is performed organically. The central
processing unit 101 is a control part that forms the basis of the
operating part. The ROM 102 is a"": memory part in which the baéic
programs of the cutting slteps of the manufacturing _apparatusl S of

the present invention are stored.

The RAM' 103 is a memory part in which data and the like are stored;
if the sét cénditions change, this data can be rewritten from an

- operating panel or the like. The display part 104 is the screen of
a CRT or the like; tl_l_is display part displays the contents of
programs and data. The control parts of the individual devices are
organically connected [to this display part], and the actuators of

the respective devices are operated [using said display part].
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The control part 105 is a control part which is used to control the
conveying operation of the conveying part, the control part 106 is
a control part which is used to control the working operation of the
working part, and the control part 107 is a control part which is
used to control the accommodating operation of the accommodating
part. Furthermore, the other control part 108 is a control p;art
which is used té control the operation of (for example) other
conveying bodies and the 1like. The outline construction of the
control system of the manufacturing apparatus of the present

invention is as described above.

For example, in cases where the speeds of the conveying devices,
rotary tools or the like are altered,' or in cases where the set
positions are a;lteréd, such alterations can be made while viewing
the sc,;reen of the abovementioned display device 104. Next, the

individual devices will be described in detail.

[Conveying Part 11]

The wiring boards 3 that are inserted from the outside of the
apparatus are positioned in specified positions and conveyed by

the loader 41a of the first conveying device 41 with the surface on

which the solder balls 7 are disposed facing upward. This first
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conveying device 41 also acts as an accommodating compartment, and
accommodates a plurality of wiring boards 3. At the time of
cutting, the wiring boards 3 are conveyed one at a time toward the
cutting de\}ices by the loader 41a. The loader 41 performs a |
two-dimensional opgration in the vertical direction and the

conveying direction.

The position of this loader 41 is regulated and guided by a linear
guide (not shown in the figures) installed on the base. This
linear guide is an ordinary commercially marketed linear guide;
accordingly, a description of this linear. guide is omitted here.
Furthermore,' when wiring boards 3 are inserted, this loader 4l1a

moves in order to push the wiring boards 3 out.
[Working Part 12]

This wq:king part 12 is constructed from a first CCD camera 20 and a
second C.CD camera 30 which are used to position the conveyed wiring
boards 3 on the carrying table 21, a first cutting device 23 and
second cutting device 33 for the fastenéd wiring boards 3, second

- conveying devices 42 and 43 whic;h convey the 'wiring boards 3 from
the first cutting device 23 to the second cutting device 33,

position the wiring boards 3 and fasten the wiring boards 3, dust
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collectors 24 and 34 which capture the dust generated by the first
cutting device 23 and second cutting device 33, a cleaning device
70 which cleans the product wiring boards 3b cut by the second'

cutting device 33, and the like.

a. Carrving Tables 21 and 22

The carrying tables 21 and 22 will be-described mainly with
reference to Figures 7 and 9, with reference also being made to
Figures 4 and 5. The conveyed wiring boards 3 are placed on the
carrying table 21. .This carrying table 21 has a shape that is long
in the longitudina}l direction. A cutting groove 2la is formed in
the central part of the carrying table 21, and this cutting groove
2la passes entirely through the carrying table 21 from top té
bottom. This cuttiné groove 2la is a groove which is used to allow
the passage of a rotary cutting grindStone 63. A hose 24a which is
used tq trap dust generated during cutting is connected to the

bottom of this cutting groove 21a.

A dust collector 24 is disposed on the tip of this hose 24a.
Accordingly, dust-form cutting debris which is generated beneath
the carrying table 21 during cutting is sucked into the dust

collector 24 via the hose 24a and reéovered. Furthermore, around
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the cutting groove 2la of the carrying table 21, a plurality of
small holes 21b are formed along the groove so that these small
holes pass through the carrying table 21. These small holes 21b
are used to hold the wiring board 3 on the carrying table 21 by
means of suction; the wiringboard 3 is held on the carrying table

21 by the suction force of the dust collector 24 via these small

holes 21b.

In this cas.e, since the dust generated during cufting is
simultaneously sucked in, the suction force that holds the wiring
board 3 on the carryin.g table 21 via ti‘ie small holes 21b-isnot a
strong force, and is';-used in a supplementary capacity. In oxrder to
provide a stable fastening functioﬁ, suction fasﬁening is
accomplished by a special device that is independent of the dust
collector 24. If the wiring boards 3 are relatively large and
heavy, such a holding methoa using suction foxce i.s unnecessary.
Such a method is effective in cases where the wiring boards 3 are

small and light.

Before being placed on this carrying table 21, the wiring boards 3
pass beneath the recognition device, i. e., the first CCD camera
20. The first CCD camera 20 graphically recognizes the positions

of the solder balls 7 on the wiring boards 3, or recognizes the

26



first cutting position marks 4 formed on the wiring boards 3

beforehand, and specifies the positions.

Since the positional relationship of the first CCD camera 20 and
carrying table 21 is fixed, accurate positioning with respect to
the cutting tool is accomplished by operational processing when
said wiring boards 3 are placed on the carrying table 21. Next, the:
accurately placed wiring boards 3 are fastened in place by the

‘ restraiﬁing member 22 which is waiting above. This restraining
member 22 has a construction similar to that of the carrying table
21 to which thé wiring boardé 3 are fastehed, and clamps said wiring
boards 3 between said restraining member 22 and thé carrying table

21.

Specifically, the res.training member 22 is lowered toward the
wiring board 3 that is placed on the carrying table 21, so that the
wiring board 3 is clamped between the restraining member 22 and the
carrying table 21. A cutting groove 22a is also formed in this
restraining member 22 as in the aforementioned carrying table 21,
so that a cutting tool can pass through. A projecting part 22b is
disposed on the undersurface of this restraining member 22. This
projecting part 22b prevents charging or the passage of electric

‘current, and is made of rubber, a synthetic resin that possesses

27



elasticity, or the like. This projecting part 22b is fastened to
the lower part of the restraining member 22 by a method such as

bonding or the like.

As a result of this projecting part 22b, warping of the wiring
boards 3 at the time of fastening is prevented; furthermore, the
scattering of dust—form-cutting debris into the surrounding areas

is also prevented.

b. First Cutting Device 23 and Dust Collector 24

The first cutting device 23 will be described mainly with reference
to Figures 10, 11, 13 and 14, with reference also being made to
Figures 4 and 5. After a wiring board 3 has been clamped and
fastened in place by the.restraining member 22, [this wiring board

3] is c1'1t by the first cutting device 23. This first cutting device .
23 will k.)e described with reference to Figure 10. The base 60 of

the first cutting device 23 is fastened to the end part of the first
conveying device 41. A guide is formed on the upper part of this
base 60 so that the saddle 61 of the first cutting device 23
straddles [this guide] and is guided in a manner that allows said

saddle to advance and retract in the vertical direction (Y).
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A guide part (not sh‘dwn in tﬁe figures) is also disposed on the side
surface of this saddle 61, and a head part 62 straddles this guide
part and is guided so that said head part 62 can adva.nce and retract
in the feeding direction (X). Accordingly, the head 62 in.the
present embodiment can move in two axial directions, i. e., along
the X axis and Y axis. The wiring boards 3 are fed one row at a time
parallel to the direction of the Z axis. After the first cutting
positions marks 4 have been recognized by the first CCD camera 20 éo
that the position of each wiring board 3 has been specified, and
said wiring board 3 has beeh fastened to the carrying table 21, the
wiring board 3 is cut by the movement of the head 62 in the

directions of the X axis and Y axis.

Furthermore, the guidance of this head 62 in the direction of the X
axis is accomplished by means of a linear bearing (not shown in the
figures)_ . The same is true of the guidance of the sad;:lle 61 in the
direction of the Y axis relative to the base 60. By using linear
bearings, it is possible to achieve smooth guidance of the
operation with a 1light load. In the present embodiment, two axial
directions are used, i. e., the directions of the X axis and Y axis;
however, a structure in which movement is possible in three axial

directions, i. e., along the X axis, Y axis and Z axis, may also be
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used. Furthermore, the driving bodies used for these guidance
operations are not shown in the figures; however, these driving
bodies are servo motors or the like, and guided driving is

accomplished via ball screws.

A rotary cutting grindstone 63,is built into the abovementioned
head 62 so that this grindstone 63 is free to rotate. This rotary
cutting grindstone 63 is ordinarily a disk-form diamond
g'rindstone, and is supported on a spindle 62a. This spindle 62a is
supported on the head 62, and is rotated at a high spéed. In the
present embodiment, the external shape of the head 62 is an angular

shape.

Véntilation holes 62b that pass throﬁgh the head 62 are dispose.d in
the four corners of the head 62. This construction is arranged so
that dust generated during cutting can be sucked in via these
ventila1.:ién holes 62b. The dust that has thus been éucked inis
recoveréd in the dust c.ollector 24. The external shape of the
abovementioned head 62 is an angular shape; however, in cases
where this head is formed with a cylindrical shape, the parts
corresponding to the ventilation holes 62b may be formed as pipes.
In cases whére such pipes are used, these pipes may be supported by

installing an angular partition cover on the front part of the head
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62. If this is done, the same effect as that obtained in a case
where the head 62 is formed with an angular shape can be obtained.
The use of an angular shape makes it possible to obtain a.
constructioﬁ that is easy to cool; fufthermore, other devices can

also be attached to this head 62.

Furthermore, the rotary cutting grindstone 63 is bolt-fastened to
the spindle 62a via a flange 64 by means of a bolt 65. Moreover, a
tool cover_66 is installed on the head 62 so that this tool cover 66
covers the cutting range around the cutting tool (see Figure_ 13).
The dust that is enclosed inside this tool cover 66 is recovered in

the dust collector 24 via the ventilation holes 62b.

‘'Furthermore, as a result of %:he rotary cutting grindstone 63 being
caused to rotate With the blade of the rotary cutting grindstone 63
fécing dowm&ard) the cutting operation is devised so that the
cutting_debris is conducted downward, with no cutting debris
allowed to escape upward. Furthermore, -there is a danger that
cutting debris will be pulled upward when the tool is retracted
upward; acco_rdingly, ih order to avoid this, the tool is smoothly
retracted in the cutting state. However, if conditions are
suitable so that the tool can be retracted after being freed in the

upward direction, such an operation results in a shorter
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retraction time.

As is shown in Figure 13, a cénnecting box 68 is attached to the
rear end of the head 62, and a motor 68 is attached to this
connecting box 67 (see Figure 10). A belt, coupling or the like
which constitutes the means of connection with the motor 68 is
contained inside the connecting box 67. Furthermore, if cooling
fins 69 are disposed on the exterior of the head 62, this is
effective in cooling the head 62. Moreover, a similar effect can
be obtained by forming the ventilation holes 62b with fin shapes,
so that theselventilation holes have a star shape 69a (see Figure

14).

¢. Second Conveving Devilces that Perform Conveying, Positioning

and Fastening

These devices will be described mainly with reference to Figure 8,
with re’férence also being made td Figqures 4 and 5. The cut wiring
boards 3a that have been cut by the first cutting device 23 are
reléased from the fastened state and transferred to the seéond
conveying devices 42 and 43. These second conﬁveying devices 42 and
43 also have ‘basically the same construction as the first conveying

device 41. The cut wiring boards 3a are long, slender strip-form
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parts in which IC packages are arranged in rows.

The conveying to the second cutting device 33 is performed with the
cut wiring boards 3a vacuum-chucked by a robot 42a. The operation
of this robot 42a is bialxial in the vertical direction and feeding
direction. The cut wiring boards 3a are chucked and lifted upward,
and are transferred to the carrying table 31 of the second cutting

device 33.

In the present embodi'ment, | two cut wiring boards 3a are placed on
the carrying table 31 from the second conveying device 43. Prior
to being placed, the cut wiring bcéards 3a pass the second CCD camera
30 which constitutes the second recognition device, so that the
cutting positions are recognized. This recognition method is
similar to that described above; the second cutting position
marks 5 are recognized, and operational processing is performed so

that the accurate cutting positions are specified.

The method used to accomplish fastening in the accurate positions ,
is the same as the method used for clamping on the carrying table 21
by the restraining member 22. However, the orientation of the
carrying table 31 is changed by 90 degrees relative to the

orientation of the carrying table 21. When the two cut wiring
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boards 3a are inserted into the carrying table 31 along the
direction of length of the strip-form cut wiring boards 3a, and are
positioned, a restraining member 32-advances and clamps the cut

wiring boards 3a.

The part located in front of this carrying table 31 forms a
temporary carrying table 3la. The reason for this is that since
the carrying table 31 is a long, sle_nder device with a narrow width,
the cut wiring boards 3a cannot be carried i)y the carrying table 31
alone in cases where these cut wiring boards 3a are large.
Accordingly, [this ;“.empérary carrying table 3la] is provided in
order to support the cut wiring boards 3a. As in the case of the
carrying ﬁable 21, one end of a hose 34a used for dust suction is
fastened to the lower part of the carrying table 31, and thé cutting
debris that is generated during cutting is recovered by a dust

collector 34 via the hose 34a.

This dus£ collector 34 is identical to the dust collector 24 which
recovers the cutting debris generated by the first cutting device
23; both of these dust collectors recover the cutting debris that
is generated during the two cutting operations. Since small holes
21b (31b) are formed in the carrying table 21 [(31)], the cut wiring

boards 3a are held on the carrying table 31 by a suction force in
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the same manner as described above.

d. Second Cutting Device 33

The second cutting device 33 will be described mainly with
reference to Figure 12, with reference also being made to Figures 4
and 5. When the cut wiring boards 3a are fastened to the carrying
table 31 by the restraining member 32, the twé inserted cut wiring
boards 3a are simultaneously cut by the second cutting device 33.
This second cutting device 33 is disposed so that the orientation
of said seéqnd cutting device 33 differs by 90 degrees from .t_he
orientation of the fifst cutting device 23; however, the basic
construction of the second cutting device 33 is identical to that

of the first cutting device 23.

During cutting, the rotary cutting grindstone 63 cuts the cut
wiring b'oards 3a while passing through the aforementioned cutting
grooves éla, 32a along the length of said grooves. When cutting is
completed, the head 62 is retracted upward and returﬁs to its
original position. When the fas_tenir.lg 'of the cut wiring boards 3a
is released by the restraining member 32, the cut wiring boards 3a
are pushed 01.‘1t in the forward direction by the second conveying

device 43. 1In the present embodiment, a method has been described
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in which the cut wiring boards 3a are positioned in the direction of
the plane and cut; however, the cut wiring boards 3a may also be
positioned in the vertical direction, and moved and cut in the

vertical direction.

Cutting is thus repeated so that the cut wil;ing boards 3a are
separated, and are finally cut as wiring boards 3b which constitute
the original forms of the IC packages. When cutting is performed
by this second cutting device 33 as well, the cﬁtting is repeated in
the same manner as in the c,;ase of the first cutting device 23, and
cutting is performed with the two cutting devices operating
simultaneously. As a result of the two cutting devices thus
operating simultaneously, the manufacturing time involved in

- cutting-can be greatly reduced.

e, Cleaning Device 70

The cleaning device 70 will be descrilbed mainly with
reference to Figures 15, 16 and 17, with reference also beiné made
to Figures 4 and 5. To outline the cleaning device 70, this device
" is constructed from a brush 71, a dust-collecting hose 72, a
scraper 73 and a cover 74. The brush 71 has a cylindrical shape,

with fine bristles arranged in the radial direction. Since the
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object of cleaning consists of wire boards 3b, the brush 71 is made
of a soft material; the wiring boards 3b are brushed by the

rotation of the brush 71 so that dust adhering to the wiring boards

3b is removed.

The scraper 73 is a comb-form (fork-form) part, and contacts thé_
aforementioned brush 71 via a ground wire, so 1.:ha1f_ any charge on the
brush 71 caused by static electricity is removed. A cover 74 is
provided which covers this brush 71 and scfaper 73, and the
aforementioned dust~collecting hose 72 is attached to one end of
this cover 74. This dus_t—collécting hbse 72 is used to recover - '
dust in the dust collector 34 following cleaning.:

The cleaning device 70 shown in Figure 16 has a construc;ion in
which two brushes 71 of such a construction are installed as a set
with said brushes 71 facing each other. This cleaning device 70'is
not absqlutely necessary. I1f dust or the like is completely
remove<;1 -in the cutting proéess so that there is no danger that such
dust or the like will adhere to the wiring boards 3, this step may

be omitted.

In combination with the cleaning device 70, clamping members 75 are

provided which are used to clamp the wiring boards 3b cut by the
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second cutting device 33. These clamping rﬁembers are rod-form
members, and two clamping members 75 are disposed facing each other
so that these clamping members 75 can advance and retract in
synchronization with each other. The clamping members 75 rotate
while acting in conjunction. The tip end portions of these
clamping members 75 have flat shapes 76, and claw parts which are

V-shaped grooves are further formed in the tip ends of these flat

shapes 76. These two mutually facing claw parts are caused to

advance and retract in synchronization with each other by a pair of

cylinders.

The wiring boards 3b that are cut and conveyed-have a substantially
rectangular shape. The claw parts of the clamping Iﬁembérs 75 are
arranged so that these claw parts face each other and clamp the end
parts of the substantially rectgngular wiring boards 3b. These
wiring boards 3b are clamped one at a time by the claw parts of the _
clampipg members 75. With the wiring boards 3b in a clamped state,
these clamping members 75 are passed between the two facing brushes
71. In this case, the top surface and undersurface of each wiring
board 3b are simultaneously brushed. In this brushing step, both
facing clamping members 75 are caused to undergo a half-rotation of
180 degrees, so that the orientation of the top surface and

undersurface of each wiring board 3b is reversed.
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As a result, the surface on which the solder balls 7 are disposed is
caused to face downward. As a result of the wiring boérds 3b thus
being inverteéd during the conveying process, time is saved
compared to a case in which the products placed in a fixed position
are subsequently inverted as in conventional methods.
Furthermore, thé above process was described in terms of a single
unit wiring board 3b; however, it goes without saying that the
processing time can be shortened if a plurality of wiring boarzds 3b

are processed using the same mechanism.
[Product Accommodating Box 81]

This is a device which accommodates the wiring boards 3b for which
the aforementioned cleaning has been completed as IC package
products. Al-thoulgh this is not shown in the figures, the clamping
of the wj.ring boards 3b by the clamping members 75 is released, and
the wiriﬁg boards 3b are accommodated in the product accommodating
box 81 in an orderly fashion by an accommodéting conveying device
80. This conveying is accomplished by a-three—dimensional
operation performed by the 'robot of the accommodating conveying
device 80. Aplurality of product accommodating boxes 81 are

prepared, and when one accommodating box is filled, this box is
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conveyed to the outside; the next product accommodating box is
then placed in a specified position, and the same work is

continued.

The present invention is constructed as described above; next,
.the operation of the present_invention will be described. A wiring
board 3 which has been conveyed witﬁ the surfaces on which the
solder balls 7 are disposed facing upward is placed on the carrying
table 21 after the first cutting position marks 4 which indicate
the cutting position have been recognized by the first CCD-camera
20. Next, the restraining member 22 which is. waiting above is
lowered so that the wiring board 3 is fastened in place. This
fastening is accomplished by the projecting paft on the lowe;: part

of the restraining member 22.

After this fastening is completed, the first cutting device 23
passes 't_hrough the cutting grooveé in the carrying table 21 and
restrair.1ing member, and cuts the wiring board 3, so that long,
slender strip-form cut wiring boards 3a are cut out. Without any
change in orientation, the cut wiring boards 3a that have been cut
out are positioned on the carrying table 31 of thé second cutting
devicé 33 after the second cutting position marks 5 have been

recognized by the second CCD camera 30.
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Then, the restraining member 32 is lowered so that the cut wiring
boards 3a are fastened in place. Following this fastening, the cut
wiring boards 3a are cut by thg second cutting device 33. This
cutting is performed simultaneousiy on two strips that are sent
together. The cut wiring boards 3b are clémped by thé rod-form
clamping memb_ers 75 and caused to pass through the cleaning device.
The wiring boards 3b are turned upside down in this conveying
step. 'i‘hen, the wiring boards 3b that have been cleaned and had the
surfaces on which the .solde'r balls 7 are disposed turned to facé
downward are accommodated in the product accommodating box as the

[final] products.
[Other Embodiments]
[Rotary Cutting Grindstone 63]

In the cﬁtting dévices of the abovementioned embodiment, the
rotary cutting grindstones 63 were described as disk~-form diamond
tools. However, CBN (cubic boron nitride) grindstones may also be
used; such grindstones are widely used as cutting grindstones.
Since such CBN grindstones are universally known, a description of

properties and the like will be omitted here. Such CBN grindstones
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or borazone grindstones are effective in the following respects.

Specifically, in the wiring boards 3 that are the.object of
cutting, whose material may be referred toas a resin, hard
compounds such as silicén oxide or the like are admixed in a
thermosetting synthetic resin such as an epoxy resin or the like.
Furthermore, a relatively soft metal such as copper or the like is |
used as the wiring material. In cases where such materials are cut
with a diamond tool, the resin portions aré readily cut so there is

no problem in this regard.

However, when the aforementioned soft metal portions are cut, the
tip end portions of the diamond blade form an obtuse angle, and
since cutting is performed by high-speed rotation, the blade is
burned by the extreme heat so that blade becomes rounded. As a
result, the cutting resistance increases, and éince soft metals
such as coppér or the like have a low melting point, there is danger
that suci’l soft metals will fuse to the abrasive grains of the

diamond grindstone so that cutting becomes impossible.
Borazone grindstones have a lower hardness than diamond

grindstones; [in the case of borazone grindstones,] however, when

the limit to grinding (cutting) state is reached, some of the
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abrasive grains-undergo self-destruction and are separated, so
that these abrasive grains are replaced by fresh abrasive grains.
Accordingly, the blade is constantly metabolized so that the
grinding properties are maintained. Such separation of the
abrasive grains occurs under-appropriate conditions so that there

is no wearing away of the grindstone.

As a result, if the wiring boards 3 meet these conditions, a
¢onstant cutting state can be maintained, so that dlogging by soft
metals can be reduced, thus improving the quality [of the pJ':oduct] .
Considéring the advantages of di;amond grindstones and borazone
grindst;ones, construction as a composite grindstone is also
possible. Figure 18 shows an example of a composite grindstone.
In this figure, Figure 18 (b) is a partial enlarged view of Figure
18 (a), and Figure 18 (c) is a partial enlarged view of Figure 18

(b) .

This grindstone has a construction in which cut-outs (valley
parts) 63a are formed in the manner of a gear in portions of the
blade of a rotary cutting grindstone 63. Diamond abrasive grains
63c and CBN abrasive grains 63d are electro-deposited by
electroplating on the peak parts 63b of this blade. The

proportions of the diamond abrasive grains 63c and CBN abrasive
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grains, and the sizes of the respective abrasive grains 63d, are

determined by experience.

In the present embodiment, the propoq:tion of CBN abrasive grains
63d was set in the range of 30 to 70%, and the size of the CBN
abrasive grains was set at 1 to 2 times the size of the diamond
abrasive grains;' furthermore, the concentration (disperse
density) of the abrasive grains was lowered. As a result, the
aforementioned problems weﬁ:e eliminated. Especially in the
cutting of soft metals, copper or the like tha.t was fused to the
abrasive grains 63c during cutting was pushed from the peék parts
63b of the grindstone into the cut-~out parts (valley parts) 63a as
cutting progressed, and this metal was separated from the

grindstone when said metal reached the valley areas.

In qrder to height.en this effect, it is desirable that the peak
parts 6'3b be as narrow as possible within the range permitted by
strengtlr; considerafions. When the thickness of the rotary cutting
grindstone 63 is large, cutting tends to be accompanied by the
generation of heat. On the other hand, when this thickness is
small, limits are generated by éoﬁsiderations of strength, and
cracking tends to occur. This thickness should be set a; the

optimal value in accordance with the conditions of the wiring



boards that are to be cut.

[Merits of the Invention]

In the present invention, as was described above in detail, a
series of cutting operations in which cutting is simgltaneously
performed by two cutting devices are concentrated in a single
‘apparatus, and peripheral devices are attached so that a compact
structure is obtained. Accordingly, ecpnomical and highly

efficient:manufacturing is possible.

Furthermore, the conventional step of bonding to a film or th_e like
and workincj in this state is made unnecessary. As a result, a great
reduction in the amount of work required for manufacture is
achieved. Moreover, sincé cleaning by means of water is not
performed, the need to treat cleaning water cqntaining copper or

the like in consideration of the environment is eliminated.

Furthermore, the cutting tools used are tools that tend not to
become clogged; accordingly, a long-term stable cutting
operation is possible, and products with a uniform quality can be

manufactured.
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What Is Claimed Is:

1. A method for manufacturing electronic parts comprising:

a conveying step wherein plate~form electronic parts
sealed in resin are conveyed;

a first fastening step wherein conveyed said plate-form
electronic parts are positioned and fastened in place;

a first cutting step wherein said plate-form electronic
parts that have been positioned and fastened in place .in said first
fastening step are moved in one direction on the plane that
includes said plate-form electronic parts, and are cuty «-:-: - . ...

a second fastening step wherein rectangular-form
electronic parts that have been cuf. in said first éutting step are
conveyed, poéitioned and fastened in place;

a second cﬁi:ting_step wherein said rectangular—form
electronic parts that have been conveyed, positioned and fastened
in place in said second féstening step are moved in a direction that
crosses i:he abovementioned cutting direction, and are cut; | and

a product accommodating step wherein single electronic
-parts that have been cut in said second cutting step are

accommodated.

2. The method for manufacturing electronic parts according

to claim 1, wherein said first fastening step and said second
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fastening step include a position recognition step wherein the
positions of said rectangular-form electronic parts or said
rectangular-form electronic parts that have been conveyed are

optically recognized.

3. The method for manufacturing electronic parts according
to claim 1 or claim 2, wherein said first fastening step and said
second fastening step are press—-fastening steps wheréin said
piate—form ellectronic parts or said rectangular-form electronic
parts are fastened in place by thé aﬁplication of pressure from
above aflter éaid ellectronic-pa::i:;tha\cre i:)ee_n placed on a carrying |

table.

4, The method for manufacturing electronic parts according
to claim 1 or claim 2, wherein said first cutting step and said
second cutting step are steps wherein cutting is performed by

causing a rotary abrasive wheel to move.

5. The method for manufacturing electronic parts according
toclaiml or claim 2, wherein said first cutting step and said
second cutting step include a step wherein dust or the like

generated by cutting is removed by suction.
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6. The method for manufacturing elec;cronic parts according
to claim 1l or claim 2, wherein said product accommodating step
includes a step wherein said single electronic parts cut in said
seéond cutting step are clamped and inverted, aﬁd the orientation

of said single electronic parts is altered.

7. The method for manufacturing electronic parts according
to claim 1 or claim 2, wherein said product accommodating step
includes a step wherein clamped said single electronic parts are

brushed.

8. An apparatus for manufacturing electronic parts

comprising:

a conveying body which is used to convey a plate-form
electronic parts;

| a first fastening device which positions and fastens

plate—f'o.rm electronic parts sealed in resin that are conveyed by
said con%reying body;

a first cutting device which moves said plate~-form
'el,ectronic parts that have been positioned and fastened in place by
said first fastening device in one direction on the plane that
includes said piate—_form electronic parts, and cuts said

plate-form electronic parts;
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a second fastening device which conveys, positions and
fastens rectangular-form electronic parts that have been cut by
said first cutting device;

a second cutting device which moves said
rectangular-form electronic parts that have been .conveyed,
positioned and fastened in place by.said second fastening device in
a direction that crosses the abovementioned cutting direction, and
which cuts said rectangular-form electronic parts} and

a product accommédating device which accommodates the
single electronic parts that have been cut by said secend cutting

device.

9. The apparatus for manufacturing electronic parts
according to claim 8, wherein said firs£ fastening device ar_ld said
second fastening device contain a bosition recognition device
which optically recognizes the positions of said plate-—f.orm
electrqnic parts or said rectanguiar-form electronic parts that |

have been conveyed.

10. The apparatus for manufacturing electronic parts
according to claim 9, wherein the device that optically recognizes
the positions of said plate-form electronic parts or said

rectangular-form electronic parts is a device which recognizes the
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shapes of said plate-formelectronic parts or said
rectangular-form electronic parts by means of a CCD camera, and

specifies the cutting positions.

11. The apparatus for manufacturing electronic parts
according to claim 8, wherein said first fastening device and said
second fastening device are devices that fasten said conveyed
plate-form electronic parts or said rectan_gular—fprm electronic
parts by means of restraining members that apply pressure from
above after the electronic parts have been placed on a carrying

table.

12. The apparatus for manufacturing electronic parts
according to claim 11, wherein said first pressure-applying
fastening device and said second fastening device are additionally
provided with Iﬁeans for flastening said rectangular—-form
electrgnic parts or said rectangular-form electronic parts by

" means of a vacuum suction force.

13. The apparatus for manufacturing electronic parts
according to claim 11, wherein in said first pressure-applying
fastening device and said second fastening device, projecting

parts which are used to press said plate-form electronic parts or
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said rectangular-form electronic parts are disposed on said

restraining members.

14. The apparatus for manufacturing electronic parts
according to Claim 11, wherein the restrai_ning members which
fasten said plate-form electronic parts or said rectangular-form
electronic parts after said electronic parts have been piaced on a
carrying ta_lble have cutting grooves formed in said carrying table
and said restraining membefs, whi.ch are used to allow the passage
of a rotary tool-'in order to cut said plate formelectronic parts.

.and said rectanglar-form electronic parts.

15. The apparatus for manufacturing el_ectronic parts
according to claim 8, whereiﬁ said first cutting device and_ said
second cutting device are equipped with dust collectors that use
suction to capture the dust-form cutting debris that is genérated

by cutting.

16. The apparatus for manufacturing electronic parts
according to claim 8, wherein said first cutting device and said
second cutting device are devices which have rotary cutting tools,
and which perform advancing and retracting movements on two or more

axes.
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17. The apparatus for manufacturing electronic parts
according to claim 16., wherein said rotary cutting tools are tools
that are formed as composite tools by the electrodeposition of

diamond abrasive grains and CBN abrasive grains.

18. The apparatus for manufacturing ellectronic parts
accordiné‘ to claim 8, wherein said product accommodating device is
a device which clamps the single electronic barts cﬁt by said
second cutting device, inverts said electronic parts and alters

the orientation of said electronic parts.
.19. The apparatus for manufacturing electronic parts

according to claim 8, wherein said product accommodating device is

a device which brushes clamped said single electronic parts.
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