04 JANUARY 2006 METHOD AND APPARATUS FOR MANUFACTURI NG ELECTRONI C PARTS
BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention
relates to a nethod and apparatus for manufacturing el ectroni0d JAaFUARY 2406
particularly, the present invention relates to a nmethod and apparatus for
manuf acturing electronic parts in which wiring boards on which a plurality
of I'C chips apeHOoDWKed PRAGAMIISCHOR MANVEFRKAI B NIy ENEETRONI CAPARMEhet i ¢
resin are cut in order to cut these boards into individual |IC packages. 2.
Description of the Related Art As sem conductors have becone nore highly

i ntegrated, packages in which the | eads are di sposed on the undersurface of
the package as in a BGA (ball grid array) or the |ike have begun to be
used. The manufacture of BAIKGROUAND DE Tiée KAYENTOWN he cutting of a wiring
board on which I C chips sealed with a synthetic resin are nounted is known.
Vari ous net hods have been proposed as nethods for cutting |IC chips packaged

in a syrsllth A drefitnei to inndi \I‘/li dual | C packages. The separation of IC
package 'o?—lﬁgﬁ#r—l—é—e-a%g—gﬁg—m)unt ed by 1 04 JANUARY 2006

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 means 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 are disposed on the undersurface of the package as
in a BGA (ball grid array) 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 mounted 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 dianond saw (which is a cutting grindstone using a di anond
bl ade) or the like is one exanple of such a nethod. Furthernore, prior to
the dicing of seniconductor substrates, neasures such as coal0#IpNSARYRZD06
back surfaces of the sem conductor substrates with a polyimde and bondi ng
to a dicing tape or the like are performed. Mreover, cutting in a cross
pat t er ncusitigd heisgre diatbhidngawepincie i sha the tamicegt ahdevoat ddiend abl e on
whi ch the sem conductor substrates are carried being varied is al so known

2 S SRARALO0 TRLIOL (U ML 8oL AHET, SEPRLED Lo PEgaesses, | tape

bondi ng i's performne ri or to cutting, eaning using a cleaning liquid
is performed following cutting in order to renove adhering cutting debris.
However, conventional separation nethods involve various problens, and it
has not al ways been possible to increase the production efficiency. In

regard o riaRemardi poi ok kakl @t N8y L sbheBLRas cheensepserat 85¢d:
specifically, in cases where cutting is perforned with the tape 1n a bonded

state, the ri ndst one may heco | o eg during cutting so that operation
becomes FASHESILPECh (HUSORELRRLT b oD HeF STV BT GFUELS ST, si nce
cleaning follow ng cutting is perfornmed using 2 04 JANUARY 2006

substrates with a polyimide and bonding to a dicing tape or the like

are performed. 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 prior to cutting, and cleaning usinga

cleaning liquid is performed following cutting in order to remove

adhering cutting debris.

However, conventional separation methods involve various
problems, and it has not always been possible to increase the
production 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 clogged 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 dissolution of heavy netals, so that a
speci al waste water treatnent nust be perforned in order to avoid
environmental problens; as a result, the cost of the product OAJANYARY2NIG.
Since water is used for cleaning, this water invades fine cracks and peel ed
areas in stacked parts, and remains in these areas. As a result, there is a

danger t#adh tWaese ,pehéseWd b DECHIE o fCORE Qiiesko laft 1dab Fehik & entmd ek geow | |
occur so that a defective product is produced. The abovenentioned cutting

is perfaorned_ b he_sanme .cutting devic whi | e jndexi he .t abl e on which
the' menbdiit Rt ST RE R R e e it R B T Prdef
carried, and varying the direction so that cutting is perfornmed again in a
di f f er eravalid eoviigwnm@inhdlt pneblemeut tang Fest o, dibeecosbrst chrrprodiect

performed using a single working apparatus. Furthernore, in the case of
mass produethelsed .| i 8 ds West [ ¥GILA raRd-1hen WOG K trs diykdedi Al e &

plurality of processes. However, this results in the use of lines that are
used exclusively for specified products that are being worked, so_that such

a net hodt 1 REFKkExF B NGS-CS BFEREr R EE 2 CHEEhPAT bF 0 GFLd TRBIAERSehR i€ Send
requires a |large anount of space for the equipnent. Especially in cases

wher e t heread S Aschaegelitn theradberddipdr thal these parts will become
corroded, or that current leakage will occur so that a defective

product is produced.

The abovementioned cutting is performed by the same cutting device
while indexing the table 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 constructed, and the work is divided into a
plurality of processes. However, this results in the use of lines
that are used exclusively for specified products 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.

Especially in cases where there is a change in the member that is



04 JANUARY 2006 being cut, such as a wiring board or the |like, expensive
jigs and tools nust be changed; furthernore, a degree of experience in the
wor ki ng process is also required, and time is required for sudd4 JANUARY 2006
repl acenents.. Also in cases where the finished products are recovered and
accomodat ed, conventional nethods involve a process in which the sol der
bal | parpsinytiah €QB8IS$$ a0fi FEAGIHdLrd 80les 1akd ,WBkpBnak @cCPpieahad to
printed circuit boards, are caused to face the cutting tool during cutting.
I n ot her_words cutting is ordinatily perforped with the sol der ba parts
facing. EPRbS S BB RIS af PAEPERPRRg QEISHTSE PR TNGTNEr e drothe
recovered, the products are again inverted and accommbdated in a case with
t he sol derrbahty grardes S aesi anlgs o ovwawerebd, Cond egunentilsyreqt i nedifmkschr equi r ed
for this accommodati on of the products. SUMVARY OF THE | NVENTI ON The present
inventio | sed ' .echnj IO, , and
achievesy?ﬁgg?%ﬁ¥%§?ﬁgggﬁ%£§?22§£ e%%gﬁgg?h%ﬁﬁﬁﬁgn%%gEgE?Q?%Séﬁg?on isto
provi de a method and apparatus for manufacturing el ectronic parts which are
devi sed 59COVRREI AT aFEATMRFRLRE boRR YRN AP B MG HAdRABIGIME 2ut by a
plurality of cutting devices, thus inproving the manufacturing 4

process in which the solder ball parts, which consist of metallic

solder and which are connected to printed circuit boards, are
caused to face the cutting tool during cutting. In other words,
cutting is ordinarily performed with the solder ball parts facing
upward. Accordingly, after cutting or when the products are
recovered, the products are again inverted and accommodated in a
case with the solder ball parts facing downward. Consequently,

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



04 JANUARY 2006 efficiency in economc ternms. A further object of the
present invention is to provide a nethod and apparatus for manufacturing
el ectronic parts which are devised so that dust generated i nO0dRANIARY HP6
step is captured in order to protect the electronic parts during cutting,
thus inproving the quality of the electronic parts. A further object of the
present énFediéndyiih E6opbAYEdEeBmePet hod and apparatus for manufacturing
el ectronic parts in which the positions of the conveyed wiring boards are
accurately recognized so that cutting is perfornmed in accurate cutting
positions, thus increasing the cutting efficiency. A further object of the
present invention is to provide a nethod and apparatus for manufacturing
el ect r omt Surdintey obhj et arfetievpsesiend inveatt itdreiel e Prowviidepames:hdthendave
been cut are cleaned and inverted in the product acconmodating step, thus

al | owi ng, ﬁifé@ﬁ@%%QﬁH@&c%ﬁ%@%@?&é@f‘oﬂ)ﬁc %aszft@’ heehi P&k ek iise®: sdhe
pr esent |nvent|on adopts the foll dwing neans in order to achieve the

abovenent.i oned obéects 04 JANUARY 2006 The . nethod of .the present
i nvent i o3 AUtdn ?%%FﬁF?ﬂg“blté‘@t‘F%‘Ftng 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 parts 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
inverted 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.



parts conprises a conveying step wherein plate-formelectronic parts seal ed
inresin are conveyed, a first fastening step wherein said conveyed
plate-formelectronic parts are positioned and fastened in pl04cJANUARY 2066
cutting step wherein said plate-form electronic parts that have been
positioned and fastened in place in said first fastening step are noved in

one direrhé @i toidd B tHapeeseRe! U@t Seh E REhLFACE uRAmigSe18Bdraheccut, a
second fastening step wherein strip-formelectronic parts that have been

cut in said _first .cutting step. are,conveye positioned and fastened in
pl ace, %ag%%c?ﬁglpgd’[stelsna S ne‘foe 17 é:'itﬁpt‘ﬁ}éggg%fl gTaotrerﬁé Betr c?r‘ﬁtgoﬁlalrct s that
have been conveyed, positioned and fastened in place in said second

f ast eni ngestepearledbraetdin ardi cenveyeds lkaf icposkestemeng sierewkar¢oned
cutting direction, and are cut, and a product accommodating step wherein

singl e el ecd I RiG RRY bBat BakoPRVE) B8ERon LUt ALY mecond gl by step are

accommodat ed. Furthernore, said first fastening step and said second
fastenin step_nmay include _an optical recognition step wherein the

posi ti on§2SERNRA1F Bl AFR: fofArelfettohie STER ¥heFedRi 3P 1E PiLA-tearfaT@ ect roni ¢
parts that are conveyed are optically recognized. Furthernore, said first

f ast eni ngl et epomhd praitd skeonthvadbeeni pgs bt DdndANMIARYa2B@6ed 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-formelectronic parts that
have been 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-formelectronic parts or said strip-formelectronic

parts that are conveyed are optically recognized.

Furthermore, said first fastening step and said second fastening



step may be press-fastening steps wherein said plate-form electronic parts
or said strip-formelectronic parts are fastened in place by the

application of pressure from above after said electronic par (04 HARYZV6
pl aced on a carrying table. Furthernore, said first cutting step and second
cutting step may be steps wherein cutting is performed by causing a rotary

grindst giep heymBY er R-ifheytEiitg sakdsiiiiste Chitskiirgp 54 ep-ao8msecond cutting
step may |nclude a step wherein dust or the li ke generated by cutting is

d h d t dat t | ud
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step are clanped and inverted, and the orientation of said elec;ronlc parts
is aItededplEgeﬂhemh@w@ppéatdtppodutpra©©@mﬁnﬂa@mﬁ@xs&epfhay'$mmdude a step
wherein said clanmped single electronic parts are brushed. The apparatus of

the pre C f onprises a
conveyl%gﬂ%ghﬁﬁﬁﬂibggfgoﬁiggq#%ﬁﬁg%égeafﬁ%ﬁ %aﬁkgéggg%%gﬁfhe el ectronic

parts, a first fastening device which positions and fastens plate-form
el ectronic parts sealed in resin that are

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 may 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, said 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



conveyed by said conveying body, a first cutting device which noves said

el ectronic parts that have been positioned and fastened in place by said
first fastening device in one direction on the plane includi 84 JA3UARY 2006
el ectronic parts, and cuts said electronic parts, a second fastening device
whi ch conveys, positions and fastens strip-formelectronic parts that have
been cuttHy eSaict roinfigt pagtis} iangideyi ££5t@n 58 ARG, iGd Whaghdeys Lei os Ghdmoves
said strip-formelectronic parts that have been conveyed, positioned and

fastened. | | ac i.d secopd fastening _device.in a . di tion that
cr osses T THD AR oA Oe SE ] RO AT S o S i 06S S51 g
el ectronic parts, and a product accommbdati ng device which acconmobdates the
si ngl e elatteywed bypaaid ddrate viavebobgens dutr shycyht dngedenidc e whilichgneless ce.
Furthernore, the first fastening device and said second fastening device

nmay contaj iy @1@93&%% FEEPINHAON 2 JBMb&En WG 1QRfd £ahliYra d€ERaDI 4es the

positions of said plate-formelectronic parts or said strip-formelectronic
parts that have been conveyed. Furthernpre, the device that optically
recogni RLIHEYpRHE if&ﬁ§to¥a§’éﬁalﬁﬂaq%Y¥%‘? e Idifi CEiRdt P8 e Sdirde
strip-formelectronic 8 04 JANUARY 2006 parts nmay be a devi ce which

recogni ziexctuki rshapasl ®fesardnic parts, and cuts said electronic parts, a

second fastening device which conveys, positions and fastens
strip-form electronic parts that have been cut by said first
cutting device, a second cutting device which moves said
strip-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 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-formelectronic parts or said strip-formelectronic



el ectronic parts by nmeans of a CCD canera, and specifies the cutting
positions. Furthernore, the first fastening device and said second fastening
devi ce may be devices that fasten said conveyed plate-form el04cANSHRY 2006t s
or said [conveyed] strip-formelectronic parts by mneans of restraining
menbers that apply pressure from above after said electronic parts have

been pl aggdt 9z, Bard ¥edd dedbh echtEddw s € theaslape & £ kasteni ng device
and said second fastening device nay be devices that have attached neans

fastening.sajd | at e-form el ectronic rts or said strip-formelectronic
parts byS RERRE™EF BE Ve BUMSTRE G 16T e 62 NeaPY HoPRoTEC 11 Sar Bof | 1 st
fastening device and said second fastening device, projecting parts which
are usedctbtpnegosigiibngl ate-form el ectronic parts or said strip-form
el ectronic parts maybe fornmed on said restraining nmenber. Furthernore, in
the restraining nmenbers that fasten said plate-formelectronic parts or said
strip-formelectronic parts 9 04 JANUARY 2006 after said electronic parts
have been placed on a carrying table, cutting grooves which are used to
al | ow t hBuphRergeref W€he diasy fddFeninIstierce 8Neuta QiS¢ ganst E2pBRMNY
el ectronic parts or said strip-form

device may be devices that fasten said conveyed plate-form

electronic 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-formelectronic 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-formelectronic parts

may be formed on said restraining member.

Furthermore, in the restraining members that fasten said

plate-formelectronic parts or said strip-formelectronic parts



el ectronic parts may be fornmed in said carrying tables and restraining
menbers. Furthernore, said first cutting device and second cutting device
may be equi pped with dust collectors that use suction to capt QdJANUARY 2006
dust-formcutting debris that is generated by cutting. Furthernore, said
first cutting device and said second cutting device may be devices which

have rotaryegWdidgleeelsniansa nbs taveppeéargn asv@ne 8¢, i) eableng
novenents on two or nore axes. FurthernDre said rotary cutting tools may be

tool s that

€ fornmed as.c 03|te e el ectrodeposi t.io
i arond abF efge Ghne BhAR TR e PR T S Seffrig iR e et ®BPbauct
accommodati ng device may include a device which clanps said single
el ect ronit qpatastouwtutbyasdi pll seeohdrmaitad irprdiev peet si oy evaisl shrdpefecnr oni ¢
parts and alters the orientation of said electronic parts. 10 04 JANUARY

2006 FUféf‘@éE‘PBﬁlc%%rGEs%QQ%é f%%ﬁ%@?ﬁ@dﬂﬂc%‘f%%g”@é{blé@'aLh%ﬁ a device

whi ch brushes the ¢l anped Single electronic parts

DRAW NGS Fi

RI EF DESCRI PTI ON OF THE
ure 1 is a perspective view which shows the product manufactured

by the appatatillpf MafPSFesent invention;

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.

10



Figure 2 shows the wiring board manufactured by the apparatus of the
present invention; Figure 2 (a) is a perspective view of the overall wring
board, Figure 2 (b) is a partial enlarged view of Figure 2 (&% JANVARY2000r e
2 (c) is a partial enlarged view of Figure 2 (b) ; Figure 3 shows an
overal |l view of the apparatus of the present invention; Figure 3 (a) is
per spect Fyet Né EMoWE| G isdhpws duke a@&@mbﬁae@ﬂgtdwm@mayaﬁdcﬁu@@rae 3 (b) is
an explanatory diagram which shows the respectlve devi ces contained in the
apparatus in gure 4 s |a a mhlch shows the
construc??%ﬁc%gqpﬁglgﬁﬁgbgfus %fﬂfﬁgmﬁfgseﬁh ifiven ?%% g]a'ure 5is a
process di agram whi ch shows the manufacturing 11 04 JANUARY 2006 process of
the electronic parts nanufactured by the apparatus of the present invention;
Figure 6 is a bl ock diagram which shows the control part of the apparatus of
the present invention; RygkL pkdcRPPENSBLCEHHY ORAWENANI ch shows the
relationship between the carrying table and restrai ni ng nmenber of the first
fast eni ng devi ce;

a
i

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 the 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 Figure 2 (c) is a partial enlarged view of Figure

2 (b);

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 Figure 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

11



Figure 8 is a perspective view which shows the relationship between the
carrying table and restrai ning nenber of the second fastening device;
Figure 9 is a perspective view which shows the snall hol e par 04 JaxUARY 2006
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

attachmepto®dss g £BE A Nedtaini®phhe sheath odcthee€ Wyt the &leyd cetud 2104
JANUARY 2006 Figure 12 is a perspective view which shows the second cutting
devi ce; gﬁguk% %?t?f a gg&sgective vi ew whi ch shows the state of attachnent
of the covelf 5 e héad of"f he cutting device; Figure 14 is a perspective
vi ew whi ch 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

br !13 hgs f ﬁci ]nlgi@@ﬁ@ 60t Bel p18BY d Ny PaARSRARHOEnENE Md gt rBaaE shr{ Rat ween
sal rusnesy,;

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 perspective 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;

12



Figure 17 shows the clanping. nmenbers; Figure 17 (a) is a perspective view
whi ch shows the construction that clanps the wring board, and Figure 17
(b) is a perspective view which shows the inversion of t he c DATIPINEGRY206r S
of the construction shown in Figure 17 (a) ; and Figure 18 shows the rotary
tool; Figure 18 (a) is a 13 04 JANUARY 2006 perspective view of the tool

overal |, Figuregdse (1) i kS pepdbkictliveenl akgat ot ewont fh@weroh® ¢a)tingnd
Figure 18 (c) is a partial enlarged view of Figure 18 (b) . DESCRI PTI ON OF
THE PREF RRED EMBODI MENTS [ Enbodi nent 1] Bel ow, Enbodi ment 1 of the present
i nventi oh- WYY’ 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 fornmed into a
product by final cutting. Figure 2 shows electronic parts before the parts

have been cutF'i%mé 1+ lerafepégew@cﬁl%a&fewﬂnéﬂ EhBQs gta":c'egb’f'e 2 (a)

shows the overa shape W ring board, Figure 2 shows a partia
enl arged view of Fi 2 (b) , and Figure 2 (c) shows a partial enl arged
vi ew of FigRslnent tHexAoH4’s tai e ead 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
perspective 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

13



descri bed bel ow. 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 I C package, and an IC chip 2 is built i0dtJANUGARY 2006
interior of this package. The wiring board 3 shows the state 14 04 JANUARY
2006 prior to cutting, in which a plurality of the products 1 are built

into theouithagehoardiop it cho i seRanal) o of:4 e pEPduChSodreidie wiring
board 3 Ts an aggregate on which a pluraiify o chi ps are nount ed,;

this is a board whj ch is_used to nount the IC ch| and |s used for the

el ectric&l E‘Bﬁﬁ@c‘ﬁ%"ﬁoéf“eg‘éﬁ?r%%éﬁ war%%FtlSur?o}ge(rc )baP1Z PRI édosed on the
undersurface of the wiring board 3. The entire upper surface of the wiring
board 3 eslaoyededi by oF Fpgotedts yvb) nol ding 8 nmade of a synthetic resin in
order to protect the IC chips 2. Accordingly, the wiring board 3 referred
toin the present enbodi ment constitutes an aggregate of so-called IC
packages. | C packages are manufactured by being cut out of this wring
board 3 in units of I1C chips 2. In recent years, high integration of IC
chips 2 in such | C p2tcARdL THAN QF dgite EREHERREDAFMB@RIMENTEher e has been an
accel erated increase in the size of IC packages.

[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 parts
have been cut; this figure 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

14



However, the technol ogy of |C packages thensel ves has al so been devel oped
with the aimof reducing the external size of the packages. An exanple of
this is called a BGA (ball grid array) , which is used in pof#dBNEARY 2006
tel ephones and the like. In such a BGA, the size is reduced by achieving a
narrow el ectrode pitch, i. e., a high electrode density, and | eads are

di sposed,enoEhe H{]@J%&%&f fﬂ?%h%%hoé PANGARY: 2046, 0f Jrgydde PaCkAIS iR Lt he

formof an area array. "The method and apparatus of "the present enbodi nent

for manufacturing electronlc parts can be applied to the aforenentloned
BGA. Th|énF%ﬁgﬁéylFéng1ﬁﬁﬁﬂ?§EF&Fiﬁ@1?5%ﬁﬁ?&6étFHDWRfSH“%HEH Petpakkages are

cut froma wiring board 3, so that these packages are cut out as products 1
whi ch coniéivitiengbbbriG ipaskagesrediedd onsuitich @ packagesyw f [Chehips
described. The wiring board 3 is |am nated by bonding together a plurality

of sheet 5 2/ NogRe Sheets, 10 Lhe Rresent eXATPLEL dof ACiCAb L Br5g05T St i ng

of a thernosetting § i€ Téesin such as an € resin

like. Metal |ead wires 10 consisting of copper or the Ilke are wired so
that thegedviis ééedof%ﬁlh@r%%cbééﬁagtqmnmmﬁft¢1be<’€'¢1¥hcdi1 g g, to
furthernore, wire connections are made so that the upper, mddle

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. Accordingly, the wiring board 3 referred to in the
present embodiment 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),
which is used in portable telephones and the 1like. In such a BGA,
the size is reduced by achieving a narrow electrode pitch, 1. e., a

high electrode density, and leads are disposed on the undersurface
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and lower filnms, 6, 6a and 6b are stitched together. The I1C chips 2 are
bonded to the surface of this film®6 in a plurality of rows in the form of
alattice. Terminals of solder balls 7 which are connected t84JANUARY0PS
2 are disposed on the undersurfaces of the |1C packages on which these IC
chi ps are nounted. These solder balls 7 have a hem spherical shape, and

consi st ©f tdelbcPhJANARY 200G 3@l deranmBrab L, is known to all ow easy

nmounting on printed circuit boards and the |ike.” Furthernore, the upper
surfaces of the IC chips 2 (including the bonding wires 9) are covered by a
protective nolding 8 in order to protect the IC chips 2. This protective
nolding 8 is a thin sheet-form nolding nade of a thernosetting synthetic
resin. Thee berdicdgantraggpdatns olf e presee toémboddmeharSor are connect ed
fromthe I1C chips 2. The wiring board 3 is an aggregate consisting of a

plural i tMa%éé%?ﬁ%%%%%tﬁ@%éai%% Wiet%p%ffga%%stﬁgt ween the 1C

packages. an externa ppearance resenbling that of
a chocolate bar, and is a single plate-formpart forned b{ | am nating the
films 6,2BarenenbhonedBer nbhes Heledeschiptd Agnpdsictived neERShNATEAE ™S whi ch
are used for recognition of the cutting positions by a recognition device
(descri baeh ¢iatsRich ac RN rercpt iftbeda 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 thesewires do not cross each other between the thin films 6;
furthermore, wire connections are made so that the upper, middle
and lower films, 6, 6a and 6b are stitched together. The IC chips 2
are bonded to the surface of this film 6 in a plurality of rows in
the formof a lattice. Terminals of solder 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
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this wiring board 3. Next, the apparatus of the present invention wll be
described in detail. (Overall System of Manufacturing Apparatus) Figure 3 is
an external view which shows the overall construction of the0éJadUABNiI2H06
part manufacturing apparatus S of the present enbodi nent of the invention
in nodel form Fi gure 3 (a) is an 17 04 JANUARY 2006 external view in which

the res t hC r di agram
whi ch s%ovc\lsdetﬁ?lgg(rﬁ\ésl | ve dg&%c}%géo Qﬁé? g’l %%gﬂlr?srr%i %ngnzip%laﬁrg (%s in Figure
3 (a) in nodel form gure 4 is an explanatory diagram whi ch shows the
overal | ciggnsitty beeires drdtthisslékect rioHitOGaAr SrailEaERRe T Y T4 FaSaPls in

skel eton form Figure 5 is an explanatory diagram which shows the

manuf actutd NG St BPS 2Upi HO1LAenHAHHY behah 8 gt WEr& 19)Ngrbad ek @ed Hycalt  so that
i ndi vidual |C packages are forned. In outline, the el ectronic part

manuf acturl ap ara r| ses conve king part 12
and an H& %f“ﬁé;gba.g@ ’fﬂ@rctb‘ﬁgéﬁ g p@?‘? %ﬁcp ﬁs%dm?% *fonvey the
W ring boards 3. The worki ng part 12 includes a recognition device which is
used t o pmedegrtize mhéddopt 8 g padiin sheedf fole mordingg meckr d§ &8 that are to
be cut, two fastening devices which are used to

" thermosetting synthetic resin. The bonding wires 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 external appearance resembling that of a
chocolate bar, and is a single plate-form part formed by laminating
the films 6, 6a and 6b Furthermore, first cutting position marks
4 and 5 which are used for recognition of the cutting positions by a
recognition device (described later) are engraved or printed on
this wiring board 3. Next, the apparatus 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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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 to
capture the dust that is generated by cutting, and a cl eani n¢4 daNUsRY 2006
the cut | C packages. The accommobdating part 13 is used to acconmpdate the
finished products. In Figure 3, the wiring boards 3 are conveyed fromthe

left side:tafrdd Ouiewdid hiWmrthae cpweyivg deaticeblardhdanteabopadt in
Figure 18 04 JANUARY 2006 3 (b) is the working part 12; this working parts
12 has two, constructions, and conpr.ises wor ki n art 12A which

par 1 oi (HRELSRRE D TS im B0PeFRET ARG TR hE Sl b Bee
participates in the second cutting. A first CCD canera 20 and a second CCD
caner a 3ihstehllodd aneideethgrippaora tdeviodsiguos 8 pasiin mndedntbghapes wil | be
described later, carrying tables 21 and 31 which carry the wiring boards,

restrai r&i%ﬁ%%ﬁé%}{%‘fgné%ﬁoggéﬂa[g'sttarﬁgtn&icﬂgsﬁwg Ct%ezﬁv%ggﬁecond cutting

devi ce 33 rs 2 34, and a rotary brus or the I|ike,
are installed as respective devices involved in these cutting processes.
Fur t her St oM 6If Hel$ & LA B ichPaEb a2 ¢ Her bpe PRPiedRd Ut 1R hese
respective devices is disposed on the upper part of the working part 12.
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 conveying part 11, a working part 12 and an
accommodating part 13. The conveying 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 to 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

18



The accommodating part 13 which is disposed on the right side in terns of
the orientation shown in Figure 3 (b) is constructed froma product

f eed-out device (see Figure 4) 80 and a product accommodat i ng4 JAXUSRY 2006
Furt hernore, dust collectors 24 and 34 which capture dust follow ng cutting
are di sposed beneath the working part 12. Next, the overall construction

w il be ri i ail W 19 04. f C o Figures 4
and 5. A R0t SCONASN g Qe Te 41 1 St RSCar S On Eng Pert Shd wi i
respect to the orientation shown in Figures 4 and 5; this [conveying device
41] hol deoR® ¥ Fgt bons doI8 CARRTE6RPey YOIHESE RAFF IZHhi el PR Y bhatRREdR

right. The first CCD canera 20, which is a recognition device, is installed

near thejn ¢ovVeyr8g Aitthirdfdans AWckded sartats WhishEr €adBpatdd in
recogni zes first cutting position marks 4 that are engraved in the wring

boards 3., The fizit ggtting device 23 is a device which is used to cut the
Wi ring boXt §€B N8 5eP8rate parts in one direction. The cut wiring boards
3 are thus forned into rectangular-formcut wiring boards 3a (see Figure 5)
Foll owi ng cutting, these rectangular-formcut wiring boards 3a are

shifted, and are

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 1like, are installed as respective devices involved in these

cutting processes. Furthermore, a control device 14 which

controls the operations of these respective devices is 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 feed-out device (see Figure 4) 80 and a product
accommodating 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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conveyed to the second cutting device 33 by the second conveying device 42.
In this case, the second cutting position marks 5 are recognized by the
second CCD canera 30, which constitutes a second recognition04ddNEaARY2HB6
orientation of the second cutting device 33 is altered by 90 degrees
relative to the orientation of the first cutting device 23, and this second

cutting fewé£ends isrdispased and 5tha ¥igbpidonwlyihpdtiise utitd ng devi ce
23 so that said second™ cutting device 33 can cut the cut wiring boards 3a.

20 04 JANUARY. 2006 The rectangul ar-form cut wring bgards 3a are transferred
fo the  LERCALIERGN hGed SEigsvt b HRpnars e 41 od crighitro BPPEioutt | ng
device 23 without any change in orientation by the first conveying device

41 and skEcgudesdnueyiivg tbysclcdBreysng slesvhiownd by Hdiedlsawiowsg hoa Fgdres 4
and 5, the second conveying device 42 noves vertically in the shifting

directio I | &y e bo S
transfer%(]a%%g)l?t s‘ra?lﬁag gﬂalr%g{%g)%%ﬁg %%;dﬂa]%}r %hgl:‘ﬂic%%tg', gﬁgnfdgfsts;&??ps, and
are fed in by the second conveying device 43 along the direction of |ength.
After theARREdRP ctibifRgsS postEront FPRIY G LechyhizeteByefiet82cond CCD
canmera 30 at an internediate point, and the rectangular-formcut wring

boar ds 3gonaéeihgsrenednin Phacandeliess treat angsl@rn tem@rauzowi ri ng boards
3a
recognizes first cutting 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
recognized by the second CCD camera 30, which constitutes a second
recognition device. The orientation of the second cutting device
33 is altered by 90 degrees relative to the orientation of the first
cutting device 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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are cut 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 cutting by tfAéJaNEARY 2006
cutting device 33 are the original fornms of the |IC packages. The w ring
boards 3b that have been cut and conveyed fromthe second cutting device 33

enter a i S _ t s . rushi ng
is conplg %%#%Q%gpaﬁr o’%%gng%gﬁ "?%?gpcgl(ﬂ)eogﬁoﬁsg?gtﬁgﬁg?ﬁ%geb%ggg\égggbﬁare
inverted and accommodated in the product accommodating part 81 as IC
package SpFeUdE-tiny dR¥Eipred2AWa hoahts @t ad bee ifaomothe fsiratmEnEL 20904
JANUARY 2006 operations is thus fully automated, and perforned using a

singl e agpai et Uy whCaBhtUnPeYiaegeldh JHiGH 6 dSbe tHOGK rditagbaiephhgh
illustrates the systemcontrol o the cutting steps of the manufacturing

appar at ua S. of 4 he gr esent . invention. The coi}trgl .dev'bc,e 4 E%rFf or s
oper at i oON&Y *pT FdedBEMFCUT FOPEEFCE YBV1HE thr eBS protBEYBL B ERRT E WY eyi ng
part 11, working part 12 and accommodating part 13, so that the cutting of
the wi ri by Figares 3 arsd pertflos sedcordganncaiiyg diiel cedlrmdve prveodsisiald yuni t
101 is a control part that fornms the basis of the
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 the second cutting
position 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 cut 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 are the original forms
of the IC 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
accommodated in the product accommodating part 81 as IC package

products. In the present invention, a series of systematic
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operating part. The ROM 102 is a nenory part in which the basic prograns of
the cutting steps of the manufacturing apparatus S of the present invention
are stored. The RAM 103 is a menory part in which data and t h@4|3AR8ARY2006
stored; if the set conditions change, this data can be rewitten from an
operating panel or the |like. The display part 104 is the screen of a CRT or

the like; this. displ art .di_spl ays éh contents of prograns_and.data. The
cont rol RIS RE TRAT iddal SHBYTEES At BrGARERSS §S ORTRELBa L o & hi
di splay part], and the actuators of the respective devices are operated
[usi ng sairhxHtH.ay part]. 22 04 JANUARY 2006 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 acontrol part which js wused to control the accommbdati ng operati on of
the accd 9hgevpsfil4Furthernore, the other control part 108 is a
control part which is used to control the operation of (for exanple) other
conveyi ng bodies and the |ike. The outline construction of the control
system of the manufacturing apparatus of the present invention is as
descr "befqg'ﬁlﬁoe\/%'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 cuttingof

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 basic

programs of the cutting steps of the manufacturing apparatus S of

the present invention are stored.

The RAM) 103 is a memory part in which data and the like are stored;
if the set conditions 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; this 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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For exanple, in cases where the speeds of the conveying devices, rotary
tools or the like are altered, or in cases where the set positions are
altered, such alterations can be made while viewing the screBhJaNUARY 2006
abovenenti oned di splay device 104. Next, the individual devices will be
described in detail. [Conveying Part 111 The wiring boards 3 that are

i nsert edrfd ednithe 1004 5t de P sthe ondRRAr phHe WA i8I tdoned tonepstithed
positions and conveyed by the |oader 41a of the f irst conveying device 4 1

with the surface on whi.ch the solder balls 7 are_di sposed_facin war d.
This fir<tnvey 0 SRRGARY 006 ConeovRY a8vE 6t £ SBPREPS BRF i 06 15

accommodati ng conpartnent, and accommodates a plurality of wiring boards 3.
At the ta menafrolcpdtt ndyidthésw seéddoboantdsoB tdreewooRy eyesbaret adn aft the
toward the cutting devices by the |oader 4la. The | oader 41 perforns a

t wo- di 1104 ratj j rtical i I eyin
directi o e Baat | ondor S Fra Foader a1 %'s f cour af o drid irded by a
i near guide (not shown in the figures) installed on the base. This |inear
gui de i ISR SPAFPRFYO L ShfeREFAMMP Rk REt RETI AR Julle2cerEmtdgly, a
description of this linear guide is omtted here.

part. Furthermore, the other control part 108 is a control part
which is used to control the operation of (for example) other
conveying bodies and the like. 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 altered, such alterations can be made while viewing
the screen 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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Furthernore, when wiring boards 3 are inserted, this |oader 4l1a nopves in
order to push the wiring boards 3 out. [Wrking Part 12] This working part
12 is constructed froma first CCD camera 20 and a second CCO4JANEARYZH06
whi ch are used to position the conveyed wiring boards 3 on the carrying
table 21, a first cutting devi ce 23 and second cutti ng device 33 for the
fastened wirin b%§r s 3 1S cond . conveyi ng devi §e§ and 43 which ganvey
the wiriny boar VECSnT L e § RPEP T AT ARUPER ﬁ@gt O IRR W Ed 283t ti ng
device 33, position the wiring boards 3 and fasten the wiring boards 3,
dust 24 DZcdmigiRde2e08lendl ety mrfsw24iagdo@rawilch &fafther imheodust
generated by the first cutting device 23 and second cutting device 33, a

cl eani ng.deyvice +A@ Wi £hy HRans Ehéaré)'b%gk}%g/e\éﬂ 6hé'gatb93€ﬂ§e 3Bweul bye the

second cutting device 33; and the Iik . “Carrying Tables 21 and 22 The
carrying tables 21 and 22 w be descrl bed mai nl%/rvmth reference to
Fi gur es CH NP D e%lFﬁsrléYé?F)@nt]:EaQPE Fifei ngPRedRAAer “Ri BBEFEST®SEhd 5. The

conveyed wiring boards 3 are placed on the carrying table 21. This carrying
t abl e 21k vesdiansatEpend haperatlionginithd herkdngiltdidieat i ohraeet tha. A cutting
groove 2la is fornmed in

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 41la

moves in order to push the wiring boards 3 out.

[Working Part 12]

This wo{rking part 12 is constructed from a first CCD camera 20 and a
second CCD 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 fastened wiring boards 3, second
conveying devices 42 and 43 which 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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the central part of the carrying table 21, and this cutting groove 2la
passes entirely through the carrying table 21 fromtop to bottom This
cutting groove 2la is a groove which is used to allow the pa94dg@UaRryz2006
rotary cutting grindstone 63. A hose 24a which is used to trap dust
generated during cutting is connected to the bottomof this cutting groove

2la. A d t i i: SRO t IR+ 0 J gy

Accor di n%?%lgggé?gfzg{ ﬁ]géu%‘ﬁ”g‘é gle%%g Egg\ﬁiégﬁe ?ggge eerﬁga%ge%&gzjﬁ'egﬁ% fJtJ:hSet
carrying table 21 during cutting is sucked into the dust collector 24 via

t he hoseCQﬂélaﬁdierVé@&/ége%nd P&CoRer Fok BinasinE 28304 FARBARY: 20661 ¢he
cutting groove 2la of the carrying table 21, a plurality of small holes 21b

are forngg v&ii@}gclé@ngrwgr@@u&a«bifhﬁ%%oﬁmg 3phalesypess dduiph the
carrying table 21. These small holes 21 are used to hold the wiring board

3 on the carrying table 21 b means of suction; the wiring board 3 is held
on the c%?gé?%%(gﬁﬁfﬁa§§1EEV¥FH§ @h%?Ion force of the dust collector 24 via
these small holes 21b. In this case, since the dust generated during

cutting is sinultaneously sucked in, the suction force that holds the
wiring board 3 on the carrying table 21 via the small holes 21b is not a

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 longitudinal direction. A cutting groove 21a 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 to
bottom. This cutting 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 recovered. Furthermore, around
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strong force, and is used in a supplenentary capacity. In order to provide
a stable fastening function, suction fastening is acconplished by a speci al
device that is independent of the dust collector 24. If the O#JANGABY2086 3
are relatively large and heavy, such a hol ding nethod using suction force

IS unnecessary. Such a nethod is effective in cases where the w ring boards

3 are stntlcwndidg ghbovBed D& & hehegxptmgiady eabliki 31 p&r pyupgltiabler 21, the
Wi ring boards 3 pass beneath the recognltlon device, i. e., the first CCD

camer a gﬂa h} JTA7§ %tlbc@e pachia el %909%%@8 oo%erggoc%'ytzﬁﬁﬁ g%'ﬁ)égljit' ons

t he sol der 6t he Wi ring boar Oor recogni zes JANUARY
2006 first cuttlng osition narks 4 fornmed on the wiring boards 3

bef or ehah@l,leamﬁ%?)égirppéb e qegsiinensabdprdle. t Bbepestmabhaiolesl athonshi p
of the first CCD canera 20 and carrying table 21 is fixed, accurate

posi tionhpg Wdd) tbasPES e hleOwi £ DEgBHEdANG drPehel éaﬁﬁ??ﬁ@'ﬂaﬂﬂ@Z@)’bfper ati onal
processi ng when said mnrlng boards 3 are placed on thée carrying table 21.

Next, the accuratel ac d Wi, ri.n boar% iastened in Iaceﬁg t he
oot 1 ai TR REHDEPCESOR GG ¥ LRI MO HOvES T SToSRs St FarEABLe 55
has a construction S|n1Iar to that of the carrying table

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

holes 21b.

In this case, since the dust generated during cutting is
simultaneously sucked in, the suction force that holds the wiring
board 3 on the carrying table 21 via the small holes 21b is not a
strong force, and is used in a supplementary capacity. In order to
provide a stable fastening function, suction fastening is
accomplished by a special device that is independent of the dust
collector 24. If the wiringboards 3 are relatively large and
heavy, such a holding method using suction force is 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
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21 to which the wiring boards 3 are fastened, and clanps said wiring boards
3 between said restraining nenber 22 and the carrying table 21.

Specifically, the restraining menmber 22 is |owered toward the 0dhANUARYRA{K6d
3 that is placed on the carrying table 21, so that the wring board 3 is

cl anped between the restraining nenber 22 and the carrying table 21. A
cutting groove a is also.forned i his .restrainin nber, 22 as in the
af or enen?%ﬁgd:‘f:tgtrm ﬁastlgﬁlog BITKS srho%f’ﬁﬁ?daorbﬁl?i Wgr?%(g%o%ﬁjspgss t hr ough.
A projecting part 22b is disposed on the undersurface of this restraining
menber 2Refdhebangy giretsprgifdes 2Re qussvermrss .char gi ng or the passage of
electric current, and is nmade of rubber, a synthetic resin that possesses
27 04 JANUARY 2006 el asticity, or the like. This projecting part 22b is
fastened to the |ower part of the restraining nmenber 22 by a method such as
bonding or the like. As a result of this projecting part 22b, warping of the
wiring bBéaFaLIe RPsihéorpherdtaticrehingt EPpricvient 68D FarehRAborRd t he
scattering of dust-formcutting debris into the surrounding areas is also
prevent edarbyikyrsdb @bt i g e ea23uaate Pusdi tGadd #od @i tPdrespect 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
restraining member 22 which is waiting above. This restraining
member 22 has a construction similar to that of the carrying table
21 towhich the wiring boards 3 are fastened, and clamps said wiring
boards 3 between said restraining member 22 and the carrying table

21.

Specifically, the restraining 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 aforementicned carrying table 21,
so that a cutting tool can pass through. A projectingpart 22bis
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
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The first cutting device 23 wll 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 clanped and fastened in pP4dANEARYRE06
restraining nmenber 22, [this wiring board 3] is cut by the first cutting
device 23. This first cutting device 23 will be described with reference to
Figure 10._ The base 60 _of ,.the first cut.ti evic IS to the
end par teoloai‘s‘ctlhcel A7 St tlclz((e)nl\/lekifl’l'nghtljle‘?/ipé}eéjz?iﬂ:gi,&1 P glgzzb 5r%n§%£§ﬁ8ghteo upper
part of this base 60 so that the saddle 61 of the first cutting device 23
st r addl ¢ LpWsrged delo fahlde ire uiaded ihmgmperne? byhamedilaswsushials saddl e to
advance and retract in the vertical direction (Y) 28 04 JANUARY 2006 A gui de
part (n@orfignoknide ifdegures) is al so 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 advance and retract 1in the feeding direction
(X) . Accordingly, the head 62 in the present enbodi nent can nove in two
axial directions, i. e., along the X axis and Y axis. The wiring boards 3
are fedZzone rexvuit od thihe praieadtdielg part 2ld) wecpiioy of ttHewZraxigs. After
the first cutting positions marks 4 have been recogni zed by the first CCD

canrera 20, 50is Shat chee BRSIdd P85 Ln2AGh Mbtbugnberrd A, hase Argpe SR i ed.

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 cgt by the first cutting device 23. This first cutting device
23 will be 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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said wiring board 3 has been fastened to the carrying table 21, the wring
board 3 is cut by the novenent of the head 62 in the directions of the X
axis and Y axis. Furthernore, the guidance of this head 62 i nO#daNGARYAN06N
of the X axis is acconplished by neans of a linear bearing (not shown in
the figures) . The sane is true of the guidance of the saddle 61 in the
direction of the Y axis relative to the base 60. By using |linear bearings,
it is possible to achi eve snoboth gui dance of the operation with a |ight

| oad. In the present enbodinent, two axial directions are used, i. e., the
di recti dhgudde RRTX Qs SRRYNYL NS, figenegeris alsordiesreecd Prnwahers iR ement
is possible in three axial directions, i. e., along the X axis, Y axis and

Z axis, swyrats®en28 HIVNGARY:ZOR6hES8GbaUkbhet Fi@l et he iy GMiag bodi es

used for these guidance operations are not shown in the figures; however,
t hese drivin (godies. re servo not.o or, the Like, and quided. driving is
accompl 1R NiCh Bt AT BRetNAT PELaT DRt Ty o6 T HHSRSAL TEaSi'd BATACY nt o
t he abovenentioned head 62 so that this grindstone 63 is free to rotate.
Thi s rotiar yhecfieedhggghi madsttiorre (83 .1 ;Aaralidiangly, &hdi s&kaddrdnidit@mond
grindstone, and is supported on a spindle 62a. This spindle 62a is
" present embodiment can move in two axial directions, i. e., along

the X axis and Y axis. The wiring boards 3 are fed cne 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 so

that the position of each wiring board 3 has been specified, and

said wiring board 3 has been 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
figure;)_ . The same is true of the guidance of the saddle 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. 1In 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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supported on the head 62, and is rotated at a high speed. In the present
enbodi nent, the external shape of the head 62 is an angul ar shape.
Ventilation holes 62b that pass through the head 62 are di spo94dANVARYRH06
four corners of the head 62. This construction is arranged so that dust
generated during cutting can be sucked in via these ventilation holes 62b.

The dustuddal Ragthbumobeentisaceked iny bsdieecmswed &dri bthébe gliistaroad | ect or
24. The external shape of the abovenentioned head 62 is an angul ar shape;

however, in cas where, this h i s A d .wi lindrical .shape, the
parts c%%]%%%oﬁd? Ag ¢ 38F hsgio\%/”ennﬁ?i?%}ltlfggr%%ﬁfgl%& (gw%’a(%ybet eos'rerrg lgéggi pes.

I n cases where such pipes are used, these pipes may be supported by

i nst al | ivrdbes argusarveparataioarcoverd idke  t ared forugitepdirt vahgt he head 30 04

JANUARY 2006 62. If this is done, the sane effect as that obtained in a case

wher e t he-hwrsh 62hd & fiqrpedl Wdhen, angul ar shape can be obtained. The use
of an angul ar shape nakes it possible to obtain a construction that is easy

to cool; furthernore, other devices can also be attached to this head 62.
Furthernore, the rotary cutting grindstone 63 is bolt-fastened to the
spindle 62a via a flange 64 by nmeans of a bolt 65. Moreover, a

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
grindstone, and is supported on a spindle 62a. This spindle 62a is
supported on the head 62, and is rotated at a high speed. 1In the
present embodiment, the external shape of the head 62 is an angular

shape.

Ventilation holes 62b that pass through the head 62 are disposed in
the four corners of the head 62. This construction is arranged so
that dust generated during cutting can be sucked in via these
ventilation holes 62b. The dust that has thus been sucked in is
recovered in the dust collector 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 where 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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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 dufd JadUARYt2H0624
via the ventilation holes 62b. Furthernore, as a result of the rotary
cutting grindstone 63 being caused to rotate with the blade of the rotary

cutting |ndst0 e 63 facing downwar the cutting operati,on is devised so
That thet2cudti R acty FOnFs Conauitoon: BBwhves N b Sh SEH S0t A Xt | <

allowed to escape upward. Furthernore, there is a danger thar cutting
debris whérbelpuhked @pvar fowhed wieh todndsl aetshagicedan ipvabtdained.
accordingly in order to avoid this, the tool is snobothly retracted in the

cutting Wy o CORdhL ANS. ALe pSH ARl ¢ Sgpthan 4 he tool can be

retracte after el ng reed upwar ection, such an operation
results in a shorter 31 04 JANUARY 2006 retraction tine. As is shown in

Fi gure 18onatrenhéenititpthér &8sy Sacpathedwrdhay@monmaptBRy VLIRS BEAd 62,
and a notor 68 is attached to this connecting box 67 (see Figure 10) . A

belt, coyptdbme grthbBeki ke tnwhyi ghagm@stitutes the neans of connection with
the nmotor 68 is contained inside the connecting box 67. Furthernore, if

cool i ng

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 the rotary cutting grindstone 63 being
caused to rotate with the blade of the rotary cutting grindstone 63
facing downward, 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; accordingly, in 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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fins 69 are disposed on the exterior of the head 62, this is effective in
cooling the head 62. Mdireover, a simlar effect can be obtained by formng
the ventilation holes 62b with fin shapes, so that these venO#lJaNUaRYRH06s
have a star shape 69a (see Figure 14). c. Second Conveyi ng Devi ces that
Per f orm Conveyi ng, Positioning and Fasteni ng These devices will be described
mai nly wdtrsetesencend.0 Figure 8, wth reference also being nmade to
Figures 4 and 5. The cut wiring boards 3a that have been cut by the first
cutting device 23 are released fromthe fastened state and transferred to
t he second conveying devices 42 and 43. These second conveyi ng devices 42
and 43 al so have basically the sanme construction as the first conveying
devi ce 44s iFheheowt iwi Figgrbohide Genmeetinndoxskbénder tstached bemig2 04
JANUARY 2006 parts in which | C packages are arranged in rows. The conveying
to the sgcond CUbEidie HE¥HSE 33nkiSa YR FBG MathalRea €Ytepwid i ng boards 3a
vacuum chucked by a robot 42a. The operation of this robot 42a is biaxial
in the vertical dlrectlon and_f eedin direction. The cut w ring boards 3a
are chuckRPemb 19 PO° Ip\ReUF lg&ﬁﬁg ke t PdifsFler F@dllptl&”t%%c%ergllﬂ’rﬁ table 31
of the second cutting

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 these ventilation holes have a star shape 69%a (see Figure

14).

c. Second Conveying Devices that Perform Conveving, Positioning

and Fastening

These devices will be described mainly with reference to Figure 8,
with reference also being made to Figures 4 and 5. The cut wiring
boards 3a that have been cut by the first cutting device 23 are
released from the fastened state and transferred to the second
conveying devices 42 and 43. These second conveying 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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device 33. In the present enbodinent, two cut wiring boards 3a are placed on
the carrying table 31 fromthe second conveying device 43. Prior to being
pl aced, the cut wiring boards 3a pass the second CCD canera 94 JaNUuaRy 2006
constitutes the second recognition device, so that the cutting positions
are recogni zed. This recognition nmethod is simlar to that described above;

th d cutting. it ks_5 ized d ti I
o1 0CoSSITTF T8 el PP Aets B3CAPHAC EHE HCAIRtD ATy posi (1 0ns ar e

specified. The nmethod used to acconplish fastening in the accurate positions
is the sane as the nmethod used for clanmping on the carrying table 21 by the
restraining nenber 22. However, the orientation of the carrying table 31 is

changed gy, %@n‘i‘z"egfi%%stée%lgé iﬁ%j’}&%u,&a\ﬁgtjz@%ies iatd 85 Of ggﬁt%&%aywen bRl e 21.

When the two cut "W ring oards 3a are inserted into the
carrying table 31 along the direction of length of the strip-formcut wring
boards 3t é’ﬁéléitgebﬁ%g?i%?né’éFué}mr‘ééﬂcéﬁeﬁi Ry nerbef B2 adVARRSEHHE 1 anps
the cut wiring boards 3a. The part located in front of this carrying table
31 formofthtienpobat VXAt sy gxiabliey 8la.veltel dgagometan ohhasd ifeddialg si nce

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 embodiment, 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 boards 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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the carrying table 31 is a long, slender device with a narrow width, the
cut wiring boards 3a cannot be carried by the carrying table 31 alone in
cases where these cut wiring boards 3a are |arge. Accordingl 94 JANRARY 2006
tenporary carrying table 31a] is provided in order to support the cut

Wi ring boards 3a. As in the case of the carrying table 21, one end of a

hose 34 or_dust astened to th art f the
carryi ngb? C? §1ar%ﬁ‘dlstehre ecqul ﬁ %58 réfltnlga%a]i)g g3gl\rlt\§ria uri ng cutting
is recovered by a dust <collector 34 via the hose 34a. This dust col | ector

34 is i démgcalon oft henguktofcbhe ettt ok 220 wihicyly Wi ety draa tdwe 3gutanhgreebri s
generated by the first cutting device 23; both of these dust collectors

recover ghe; cuiiddg ad%’étl?aix'i'ﬁﬁ% rlehr3enN8pal @fh b & RG d B€ahW8 {1 EhiRg

operations. Si nce snmal | hol es 1b (31b) are fornmed in the carrying table 21
[ (31) ],.the 0élng boards 3a are held on the carrying table 31 by a
sucti on oridw ﬁa§ 2 JANUARY 2006 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 al so being nmade to
Figures 4 and S. Wen the cut wiring boards 3a are fastened to the carrying

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, slender device with a narrow width,

the cut wiring boards 3a cannot be carried by the carrying table 31

alone in cases where these cut wiring boards 3a are large.

Accordingly, [this temporary carrying table 3la] is provided in

order to support the cut wiring boards 3a. As in the case of the

carrying table 21, one end of a hose 34a used for dust suction is

fastened to the lower part of the carrying table 31, and the cutting

debris that is generated during cutting is recovered by a dust

collector 34 via the hose 34a.

This dust 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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table 31 by the restraining nenber 32, the two inserted cut wiring boards
3a are simltaneously cut by the second cutting device 33. This second
cutting device 33 is disposed so that the orientation of sai 84JadyARY 2006
cutting device 33 differs by 90 degrees fromthe orientation of the first
cutting device 23; however, the basic construction of the second cutting
devi ce 3hd sahdamdngét alsodébatibell dhevdjrst cutting device 23. During
cutting, the rotary cutting grindstone 63 cuts the cut wring boards 3a
whi | e passing through the aforenentioned cutting grooves 2la, 32a along the
| ength of said grooves. Wen cutting is conpleted, the head 62 is retracted
upward and returns to |ts original position. Wien the fastening of the cut
W ring ) - ' pBewd dey38he restraining nmenber 32, the cut wiring
boards 3a are pushed out in the forward direction by the second conveyi ng
device 43. In the present enbodi nent, a nmethod has been described 35 04
JANUARY 2006 in which the cut wiring boards 3a are positioned in the
direction of the plane and cut; _however, the cut wiring boards 3a nay al so
be posi%%ﬁ@&opﬁ‘g et 129 GeVAICKIBPaEt s bRe RRICHDRed MHd UV iER the verti cal
direction. Cutting is thus repeated so that the cut wiring boards 3a are
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 two 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 second cutting device 33 differs by 90 degrees from the
orientation of the first 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 boards 3a while passing through the aforementioned cutting
grooves 2la, 32a along the length of said grooves. When cuttingis
completed, the head 62 is retracted upward and returns to its
original position. When the fastening of the cut wiring boards 3a
is released by the restraining member 32, the cut wiring boards 3a
are pushed out in the forward direction by the second conveying

device 43. 1In the present embodiment, a method has been described
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separated, and are finally cut as wiring boards 3b which constitute the
original fornms of the |IC packages. Wen cutting is perforned b¥ this second
cutting device 33 as well, the cutting is repeated in the sa¥fbIAuPMRY 2006
the case of the first cutting device 23, and cutting is performed with the
two cutting devices operating sinultaneously. As a result of the two

cutting device us operati si nul_t aneously,. t he nufacturing tine
Cavol vadtnieh R woR S ha naas T ¥ inEed o t g i BT s g o
cl eaning device 70 will be described mainly with reference to Figures 15,

16 and l1the wlehmer efidrance hbvoevbei ngheradée wiolfgdoeaasisi3ante alto it ine
the cleaning device 70, this device 1is constructed froma brush 71, a

dust - Co!ﬁgﬁ‘&{‘&n&ﬁ?%‘u zlt%ﬁ e é‘P%&r@%t@%,aaﬁg%vg&anﬁhﬁu@ri%sbhgl has a

cylindric shape, w fine bristles arranged in the radial direction.
Since the 36, 04 JANUARY 2006 object of cleaning consists of wire boards 3b,
the brusff741¢al fdd€ctdy 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 renoved. The scraper 73 is a conb-form (fork-forn) part, and contacts
t he

Cutting is thus repeated so that the cut wiring 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 cutting is repeated in

the same manner as in the case 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 described mainly with
reference to Figures 15, 16 and 17, with reference also being 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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aforenentioned brush 71 via a ground wire, so that any charge on the brush
71 caused by static electricity is renoved. A cover 74 is provided which
covers this brush 71 and scraper 73, and the aforenentioned 84JaNEARY 2806 ng
hose 72 is attached to one end of this cover 74. This dust-collecting hose
72 is used to recover dust in the dust collector 34 follow ng cleaning. The
cl eani ngpmdtc e £ 7€l esdrowng icw nfsiigitrseo 1 6vihas baaeaisssb patheohrinh ¥hiiehmd dw
brushes 71 of such a construction are installed as a set wth said brushes

71 faci . TRHi,s [ i i I y necessary.
| f dustr}gfrgta%;ft?l}ngggf%ggérrpﬂe%g’{l;/rqglﬁg%éggsi%tlagg kgu ?‘?%3%6%@%55 so t hat
there is no danger that such_ dust or the like will adhere to the wiring
boar ds Fotafiienspéphmprusd ohisa ehat|dgorsihratinent ditthe YhE18PRAATRS devi ce
70, cl anping nmenbers 75 are provided which are used to clanp the wiring
boards 3 edtrdnoddre. 37 04 JANUARY 2006 second cutting device 33. These
cl anpi ng nenbers are rod-form nenbers, and two cl anping nenbers 75 are
di sposed facing each other so that these clanping nmenbers 75 can advance
and retract in synchronization with each other. The cl anpi ng nenbers 75
rotate while acting in conjunction. The tip end portions of these

The scraper 73 is a comb-form (fork-form) part, and contacts the

aforementioned brush 71 via a ground wire, so that any charge on the
brush 71 caused by static electricity is removed. A cover 74 is
provided which covers this brush 71 and scraper 73, and the
aforementioned dust-collecting hose 72 is attached to one end of
this cover 74. This dust-collecting hose 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 absolutely necessary. If dust or the like is completely
removed in the cutting process 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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cl anpi ng menbers 75 have flat shapes 76, and claw parts which are V-shaped
grooves are further forned in the tip ends of these flat shapes 76. These
two nutually facing claw parts are caused to advance and ret PAJANUARY 2006
synchroni zation with each other by a pair of cylinders. The wiring boards
3b that are cut and conveyed have a substantially rectangul ar shape. The

claw parts of .the . clamin ers, 75 ar arranged so that_ these claw parts
Face bactBTRar i BrZPRe tnd Bar ol BITAE NIbS I e 2l TS BT angul ar

Wi ring boards 3b. These w ring boards 3b are clanped one at a tinme by the
cl aw parnemlpers ha@ndraapt Fanmearbaesbess VW Eare Héspprsedgt dotndsagh phhar

cl anped state, these clanping nenbers 75 are passed between the two facing

brushes sJEtndththBke CashiddRehPRrEUTS 3GH gadaHRde sUERGRQf igach wiring
board 3b are sinultaneously brushed. In this brushing step, both facing

cl anpi ng nmenbers, 75 are cauysed to undergo a half-rotation of __180 degrees,
so that THRCRTPRhEALTOR Ot ﬁ@ci‘cfbﬁ'éetﬁf aEBeaG&FmWFE‘%E&’f%78fI%%?&? wiring

board 3b is reversed. 38 04 JANUARY 2006 As a result, the surface on which
t he sol deiibaldctifpie dirsposediors. Thasteib ead peet tlomawa dheds a result of
the wiring boards 3b thus being inverted during the conveying process, tine
I'S SaVGdclamping 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 members 75 are
arranged so that these claw parts face each other and clamp the end
parts of the substantially rectangular wiring boards 3b. These
wiring boards 3b are clamped one at a time by the claw parts of the
clamping 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.

38



conpared to a case in which the products placed in a fixed position are
subsequently inverted as in conventional nethods. Furthernore, the above
process was described in terns of a single unit wring boar d08JANHAR¥ZEPO
it goes without saying that the processing tinme can be shortened if a
plurality of wiring boards 3b are processed using the same nechani sm

[ Product Accommodati ng Box 81] This is a device which accombdates the
wiring boards 3b for which the aforenentioned cl eaning has been conpl eted

as ICp d S .5 t i fi he
ol ampi hgs A AHeL U TR Boarae 3n By e el ansino. Retber 75 P FETdaded,
and the mﬁringyboards 3b are accommodated in the product acconmodating box

81 in arfrarS®st By Fahironmprah RTEnkdaattmf E66vEYT hed hoArSs 3Bd:humi s

conveying is acconplished by a three-dinensional operation perfornmed by the
robot obdihgy ageemredadhioh§emeeybigeyilayimmo ddss Atpdr akidapef product
accommodat i ng boxes 81 are prepared, and when one acconmmobdating box is
filled, this bqg is 39 04.JA%UARY %006 conve eq toé{he ogtsige' th@.next
pr oduct “SEEEHTSUELI hG2B8x T & A Heh I Rced ¢ E& R ST pEEHR VI T HMY ¢ he
same work is continued.

are subsequently inverted as in conventional methods.

Furthermore, the 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 boards 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. Althoqgh this is not shown in the figures, the clamping
of the wiring boards 3b by the clamping members 75 is released, and
the wirling boards 3b are accommodated in the product accommodating
box 81 in an orderly fashion by an accommodating conveying device
80. This conveying is accomplished by a three-dimensional
operation performed by the robot of the accommodating conveying
device 80. A plurality of product accommodating boxes 81 are

prepared, and when one accommodating box is filled, this box is
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The present invention is constructed as descri bed above; next, the
operation of the present invention will be described. Awrin board 3
whi ch has been conveyed with the surfaces on which the sol deP4JaNU4RY 2806
di sposed facing upward is placed on the carrying table 21 after the first
cutting position marks 4 which indicate the cutting position have been

recogni z b %; t ganmer. » gﬁ%; ral,Risng gegher 22
whi ch isggﬁi¥y%gq§ gé%‘?s }dﬁbregesﬁgtﬁ t fﬂ%ﬁaﬁFﬁﬁg% oard % IS fastened in
place. This fastening is acconplished by the projecting part on the | ower
part of thie Rlexiqdilni hGPeeisdeDRosS AFLeR, ta11d thestane mphXs 1€onpl et ed, the
first cutting device 23 passes through the cutting grooves in the carrying
tabl e 21cgpdintegtrai ning nenber, and cuts the wiring board 3, so that |ong,
sl ender strip-formcut wiring boards 3a are cut out. Wthout any change in
orientation, the cut wiring boards 3a that have been cut out are positioned
on the carrying table 31 of the second cutting device 33 after the second
cutting position marks 5 have been recognized by the second CCD canera 30.
40 04 JARUARY 2306 Therpttibe resonsitniung atkabaleZXriled ebverved swexthat the
cut wiring boards 3a are fastened in place. Following this fastening, the
cut the operation of the present invention will be described. A wiring

board 3 which has been conveyed with 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 part on the lower part

of the restraining member 22.

After this fastening is completed, the first cutting device 23
passes ’through the cutting grooves in the carrying table 21 and
restraining 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 the second cutting
device 33 after the second cutting position marks 5 have been

recognized by the second CCD camera 30.
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W ring boards 3a are cut by the second cutting device 33. This cutting is
performed simultaneously on two strips that are sent together. The cut
wiring boards 3b are clanped by the rod-form clanpi ng nenber 84 J8NEABY2808ed
to pass through the cleaning device. The wiring boards 3b are turned upside
down in this conveying step. Then, the wiring boards 3b that have been

cl eaned and had the surfaces on which the solder balls 7 are di sposed
turned to face downward are accommodated in the product acconmodati ng box

as the fi nal roducts. .[ & her, Enmhadi nent s ot ar ting, G.i ndstone 63]
"5 the CHREng MLEPEEES o7 DTSR B rent P QA b3 Tt Erenelt (G curt s ny
grindstones 63 were described as disk-formdianond tools. However, CBN

(cubi ¢ Povandsida ade)fgrtievtsd dneslavy . alf'ed loeringsed] s siecdt grimglstbresutar e
wi dely used as cutting grindstones. Since such CBN grindstones are

uni vers - . [ pt.l f tl | i Wi l: be om tted
her e. Sﬁk%y%%ﬁﬁ%§%ﬁ1 sggﬁgéé2%%8§y?ﬁfigégsggd%ﬂg%ﬁﬁgpgggﬁg g?fn g?gnes are
effective in the foll ow ng respects. Specifically, in the wiring boards 3
that ar CihbindjiccPesf OrRats Hi L WA fhY &M BYO i IRS tEREr el Xdtas a
resin, hard

together. The cut wiring boards 3b are clamped by the rod-form
clamping members 75 and caused to pass through the cleaning device.
The wiring boards 3b are turned upside down in this conveying
step. Then, the wiring boards 3b that have been cleaned and had the
surfaces on which the solder balls 7 are disposed turned to face
downward are accommodated in the product accommodating box as the

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

In the cutting devices 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 1like will be omitted here. Such CBN grindstones
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conmpounds such as silicon oxide or the |ike are adm xed in a thernosetting
synthetic resin such as an epoxy resin or the like. Furthernore, a

rel atively soft metal such as copper or the like is used as PHIANUARYZ006
material. In cases where such materials are cut wth a dianond tool, the
resin portions are readily cut so there is no problemin this regard.
However,

por L1 on oy FRECHF SO LT Ae: Farneah bt e ranpFe o hher € medtining (o

performed by high-speed rotation, the blade is burned by the extrene heat
so that bl ade beconmes rounded. As a result, the cutting resistance
i ncreases, and since soft netals such as copper or the |like have a | ow

nel ting spRiditfiddiang ks ©WangelrinkiBbasysts spht 4R alhe vbhbctuse to the
abrasive grains of the dianond grindstone so that cutting becones

i npossi bl e.. .Borazpne grindstones have | ower . hardness t han di anond
gHruBt6W§§}quw'ﬁaeiﬁﬁf?ﬁag&%ﬁ e S %ﬁﬁ%i&ﬁé??ﬁrﬁ%h%v aL%hen the
limt to grinding (cutting) state is reached, sone of the 42 04 JANUARY 2006
abr asi veograiumsiauadehgs sellficdastxude icanthadl ire agepadmt gdd igpa t hat these
abrasive grains are replaced by fresh. abrasive grains. Accordingly, the

bl ade | § QR M dBLAPALLZRI SO 4 RJCH D€ 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 are 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 since soft metals
such as copper or the like have a lowmelting point, there is danger
that such 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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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 neet these coﬂﬂl& HARY 2406
constant cutting state can be mmintained, so that clogging by soft netals
can be reduced, thus inproving the quality [of the product] Considering the

advant sl QTN S a6eL 9 AL DERRENG, o f%gf’%t%%}n Shsbe of 8

conposite grindstone. |In this figure, Figure 18 (b) is a partial enlarged
vi ew of Féesf@?léﬁslV%rﬁ:qul“gﬁJPéel%eRJe?C?%beY papEh AL arQed 2w of
Figure 18 (b) . This grindstone has a construction in which cut-outs

(val | ey Adyi@)npB3a, ahe hoaded § BohBeaRBNRefic ®dbAl Dead sNtpattins of the

bl ade of a rot ary cutting grindstone 63. Di am)nd abr asi ve gr ai ns 63c and
CBN abr asi Ve, . rains_63d.are eeecatr de )08 Eyse el ectrorp ting on t he peak
parts 630 Gt H 8 6Pad le’fh%r ﬁﬂ |ons o uf cpad%%%o ra ive grains 63c
and CBN abrasive 43 04 JANUARY 2006 grains, and the sizes of the respective
abr asi velyrasd inge 63d 1 narecder errideedappreppépitencenditions so that there

is no wearing away of the grindstone.

As a result, if the wiring boards 3 meet these conditions, a
constant cutting state can be maintained, so that dlogging by soft
metals can be reduced, thus improving the quality [of the product].
Considering the advantages of diamond grindstones and borazone
grindstones, 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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In the present embodi ment, the proportion 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 tinmes the size of the dianond abrasive grains; 04 JANHAR¥BPR6
the concentration (disperse density) of the abrasive grains was | owered. As
aresult, the aforenentioned pr obl ens mere elimnated. Especially in the
cutting of Sof t t QRpe the Li used to abrasrve

G ai ne T RECCURS g TG JUshEaoPPBim L he pet Parie 69670 T
grindstone into the cut-out parts (valley parts) 63a as cutting progressed,
and t hi slafstrainggsbyeraper 2en¢eom the grindstone when said netal reached
the valley areas. In order to heighten this effect, it is desirable that the
peak parts 63b be as narrow as possible within the range permtted by
strength considerations When the thickness of the rotary cutting

grrndstone 63 is |lar cutting tends to be acco anre y the generation

of heat .ITOhPE R¥F i eﬁgﬁﬁl n FRE PHARTKNELS Of CBY HaSHV%ﬁH‘laﬁe

generated by considerations of strength, and cracklng tends to occur. This
t hi ckness3dshaslsktheénsiie atarigeeo f At Lol 0 valanel t e acicaar déncdes WBNh t he
conditions of the wiring 44 04 JANUARY 2006 boards that are to be cut.
'~ 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 were eliminated. Especially in the

cutting of soft metals, copper or the like that was fused to the

abrasive grains 63c during cutting was pushed from the peak 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 order to heighten this effect, it is desirable that the peak
parts 6;’>b be as narrow as possible within the range permitted by
strength considerations. 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 considerations of strength, and
cracking tends to occur. This thickness should be set at the

optimal value in accordance with the conditions of the wiring
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[Merits of the Invention] In the present invention, as was descri bed above
in detail, a series of cutting operations in which cutting is

simul taneously performed by two cutting devices are concent r 84 d4NDARY 2006
single apparatus, and peripheral devices are attached so that a conpact
structure is obtained. Accordingly, econom cal and highly efficient

nanyfacE%;lqg;EﬁE 0s3] L@beﬁﬂ{thgrnnrg, the conventional step of bonding to
a filmaor € I'lke ~and working in this state is made unnecessary. As a

result, a great reduction in the amount of work required for manufacture is
achi eved. Mreover, since cleaning by neans of water is not perforned, the
need to treat cleaning water containing copper or the like in consideration

of the gmdyiadBRtths rakimicnatgd. Furthernore, the cutting tools used are
tools that tend not to becone clogged; accordingly, a long-termstable

cutting operation is possible, and products with a uniformquality can be
manuf actured. 45 04 JANUARY 2006 What Is Clained Is: 1. A nethod for

manuf acturing el ectronic parts conprising:
In the present invention, as was described above in detail, a

series of cutting operations in which cutting is simultaneously
performed by two cutting devices are concentrated in a single
apparatus, and peripheral devices are attached so that a compact
structure is obtained. Accordingly, economical and highly

efficient manufacturing is possible.

Furthermore, the conventional step of bonding to a film or the like
and working in this state is made unnecessary. As a result, a great
reduction in the amount of work required for manufacture is
achieved. Moreover, since cleaning by means of water is not
performed, the need to treat cleaning water containing 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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a conveying step wherein plate-formelectronic parts sealed in resin are
conveyed; a first fastening step wherein said conveyed plate- form
el ectronic parts are positioned and fastened in place; a firs04dJUNUARY 2006p
wherein said plate-form electronic parts that have been positioned and
fastened in place in said first fastening step are noved in one direction
on the plane that includes said plate-formelectronic parts, and are cut by
noving of said plate-formelectronic parts or noving of a first cutting
device; 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 said strip-form electronic
parts that have been conveyed, positioned and fastened in place in said
second H@tentHhC3EEArEShoved in a direction that crosses the
abovenentioned cutting direction, and are cut by noving of said plate-form
el ectronic parts or noving of a second cutting device; and 46 04 JANUARY
2006 a product accomopdating step wherein single

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 said conveyed 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 cut by moving of said plate-form electronic parts or
moving of a first cutting device;

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 said strip-form
electronic parts that have been 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 by moving of said plate-form electronic parts or

moving of a second cutting device; and
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el ectronic parts that have been cut in said second cutting step are
accommodated. 2. The nethod for manufacturing electronic parts according to
claim1, wherein said first fastening step and said second f84tJaNuAagysx08p
include a position recognition step wherein the positions of said

pl ate-formelectronic parts or said strip-formelectroni.c parts that have

been conveyed are? &FAEY 2 TECBINTF2 Y 35 FRe VRELRIE o uf act uri ng

el ectronic parts according to claim1 or claim?2, wherein said first

f ast eni agecsrepigntpagdisd Waonte Yashepnngutt ép ape dpresoridastudrii e st eps
wherein said plate-formelectronic parts or said strip-form electronic
parts aseepastrenadciommadaredy the application of pressure from above after
said electronic parts have been placed on a carrying table. 4. The nethod
for manufacturing electronic parts according to claiml or claim?2, wherein
said first cutting step and said second cutting step are steps wherein

cutting is perfonged by cousing g.Lorary,gthodshane Lo moye, & The method
for manufacturing el’ectronic parts according tfo claiml or “claim2, wherein

said first cutting 47
accorggng %o claim 1, wherein said first fastening step and

said second fastening step include a position recognition step
wherein the positions of said plate-form electronic parts or
said strip-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
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.

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 grindstone to move.

5. The method for manufacturing electronic parts

according to claim 1 or claim 2, wherein said first cutting
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04 JANUARY 2006 step and said second cutting step include a step wherein
dust or the like generated by cutting is renmoved by suction. 6. The nethod
for manufacturing electronic parts according to claim21 or cl0diJaNUARMZ0SI n
sai d product accommodating step includes a step wherein the single

el ectronic parts cut .in the second cutting re cl anpe and inverted,
and the 9§ rﬁ%.|%ﬁ16f5§8padeF85F98ﬁlétﬁ§rﬁ§'i¥ %ﬂﬁeﬁ%ég)ékeﬁﬁénnéPﬁod for

manuf acturing el ectronic parts according to claiml or claim2, wherein

sai d producihe atthensedacragest &p crsltddes 18 seapuaters swel o anped single
el ectronic parts are brushed. 8. An apparatus for manufacturing electronic
parts conprising: a conveying body which is used to convey the electronic
parts; a first fastening device which positions and fastens plate-form

el ectronic pagts seategletRonesbR E\Qﬁhf@'&%u%%‘ée@féct%rﬁaé dgonyeyi ng body;
a first cutting device which noves said plate-form electronic parts that

have be%ﬁxﬁ%ﬁitﬁ§”€9 and; fastgped Loy 2, wherein said product

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

electronic parts are brushed.

8. An apparatus for manufacturing electronic parts
comprising:

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 plate-form
electronic parts that have been positioned and fastened in

place by said first fastening device in one direction on the
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pl ace by said first fastening device in one direction on the 48 04 JANUARY
2006 plane that includes said electronic parts, and cuts said electronic
parts; a second fastening device which conveys, positions anf4Jasuary 2006
strip-formelectronic parts that have been cut by said first cutting
device; a second cutting_device which noves said strip-form electronic
parts t RaPRavd'dec ebRdesedaiPosiEF6AEH 1andPaitaest &Kl FWEDI 8RR &by sai d
second fastening device in a direction that crosses the abovenenti oned
cut ti ngedierdotdroi; pands whi ch cuts said electronic parts; and a product
accomodat i ng devi ce which accormmbdates the single electronic parts that

have been cut by saigkset@ntdastshihggddevicee w.chlrappas atpssietons
manuf acturing el ectronic parts according to claim8, wherein said first

fasteniBgdqqgé%éﬁgu%&fc'dfggﬁogﬁ?éé§5ﬁ@E“§aQ%%i%%d%”ﬁéﬂé‘ﬁb@ﬁsgg%gﬁ%late_

recognition device optically recognizes the positions of

Lg;c;;L%%H%P@f%é¥ﬂé5%éﬁngaagvféé5p-forn1eIectronlc parts that have been

a second cutting device which moves said strip-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 electronic parts; and

a product accommodating device which accommodates
the single electronic parts that have been cut by said second

cutting device.

9. The apparatus for manufacturing electronic parts
according to claim 8, wherein said first fastening device and
said second fastening device 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.

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

or said strip-form electronic parts is a device which
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10. The apparatus for manufacturing electronic parts according to claim?9,
wherein the device that optically recognizes the positions of said
plate-formelectronic parts or said strip-formelectronic parldsJANUARYI2Z006 €
whi ch 49 04 JANUARY 2006 recogni zes the shapes of said electronic parts by
means of a CCD canera, and specifies the cutting positions. 11. The

appar at e dasm irgghiftdte uthare el eEt sahf ce parf E5OoNAEcBREICAg LYo MEadismSE anher ei n
said first fastening device and said second fastening device are devices

t hat f asiden csanalra canveysoe Pl At esf ohen ehecingnpospanbasor sai d [ conveyed]
strip- formelectronic parts by neans of restraining nmenbers that apply
pressure from above after the electronic parts have been placed on a
carrying table. 12. The apparatus for manufacturing el ectronic parts

according to,gl ai myll, £ifssabd &éﬁ&%a@ES?S#??éﬁBPF¥BQ&c E%%J%P?”Q

devi ce and sai'd secon astening device are ad ionall'y provr w th neans
for fastening said plate-form electronic.parts _or said.strip-form
el ect r ofFE AL Bf o Bf WITRCHAnTSURL F oRSF of 88 LS4 NOTRE Vakardids 1 or
manuf acturing el ectronic parts _ .

said second fastening device are devices that fasten said

conveyed plate-form electronic parts or said [conveyed] strip-

form 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 means for fastening said plate-form
electronic parts or said strip-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 said strip-form electronic parts are disposed on said

restraining members.
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according to claim1l, wherein in said first pressure-applying fasten
devi ce and said second fastening device, projecting parts which are u

press said plate-formelectronic parts

are di sposed on said restraining nenbers. 50 04 JANUARY 2006 14. The
apparatus for manufacturing electronic parts according to Claim1l, wherein
t he restrai nifig nErBesPPRIadHS f&2) dreRial dCprat Bof elacdlredtiromarparts or
said strip-form electronic parts after said electronic parts have been

pl aced aoncadtagr yongliadll € Ihawehexts im nghgr nesesafiarimed riemisaid wicath yi ng
tabl e and said restraining nmenbers, which are used to allow the passa

a rotaryateeh bBier gehatll s @ik PtSh e phot B ehechrienist Py is@nd said
strip-formelectronic parts. 15. The apparatus for manufacturing el ect

parts

second Cu

areot Pgﬂg gf/ﬁa?t%i D NES 1’3& e J[S%': de b st %lxﬂttsi P Ao, ?eﬂé e

trn Ce are equi ppe dust coflectors that u

capture the dust-formc Hﬁi@gﬁdebris that is gengrat% g%lcuta%?g. 16
appar at 98 fof2hadaPdct@tlfy B et T U B2 PaF T L Vatc SPIMG £ &%Hi9n 8, wh
said first cutting device and

carrying table and said restraining members, which are used to

allcow the passage of a rotary tool in order to cut said plate

-form electronic parts and said strip-form electronic parts.

15. The apparatus for manufacturing electronic parts
according to claim 8, wherein 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 generated 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.

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.
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sai d second cutting device are devices which have rotary cutting tools, and
whi ch perform advancing and retracting novenents on two or nore axes. 17.
The apparatus for manufacturing electronic parts according t®4claNuaRNG2006
wherein said rotary cutting tools are tools that are forned as conposite
tools by the electrodeposition of dianond abrasive grains and CBN abrasive
grains. 51 04 JANUARY 2006 18. The apparatus for manufacturing electronic
parts according to claim8, wherein said product accombdating device is a
devi ce whi ch 18 .an®hd hepsa gt es ef ectmamifapantsngcafl eby reaiid gecom cutting
device, inverts said electronic parts and alters the orientation of said

el ectroaiceRAiSy th9.c I appakpéHsih 0sa Mangtaahibki Bg cehddaaning parts
according to claim8, wherein said product acconmpdating device is a device

whi ch bﬁ%@ﬂ%% %@‘%‘aéyg%%iﬁ%{5%6%15%§§tﬁﬂgiQiH@ﬁESelé%tronic parts
cut 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 said clamped single

electronic parts.
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