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TECHNICAL FIELD

[0001]

The present invention relates to a cutting device and cutting method used for
producing a plurality of electronic parts by cutting a sealed substrate having a plurality of

10 areas into individual pieces corresponding to those areas.

BACKGROUND ART

[0002]

One of the conventional methods which have been carried out for efficiently
15 producing a plurality of electronic parts is as follows: A group of chip condensers, LED
chips, semiconductor chips or similar parts mounted on a circuit substrate (such parts are
hereinafter referred to as “chips”) are collectively resin-sealed to form a sealed substrate,
after which this sealed substrate is singulated into individual pieces to obtain a plurality of
electronic parts (for example, refer to Patent Document 1). According to Patent Document 1,
20 adicing saw or laser can be used to cut the sealed substrate. Each of the individual electronic
parts obtained by cutting the sealed substrate is often referred to as a package.
[0003]
In the method according to Patent Document 1, a glass epoxy substrate can be used
as the circuit substrate, while epoxy resin, phenol resin or silicon resin can be used as the

25 sealing resin in the resin-sealing process. Accordingly, it can be said that both the circuit



as the circuit substrate, while epoxy resin, phenol resin or silicon resin
can be used as the 25 sealing resin in the resin-sealing process.
Accordingly, it can be said that both the circuit 2 substrate and the
sealing resin arc made of simlar types of materials, i.e. resin materials.
Therefore, no major problemoccurs in the cutting process irrespective of

whet her a dicing saw (which uses a rotary.bl ade r : 1a1f.0004]
5 n recen§m¥€dﬁéwdﬁbﬁﬁ@§%é§e%?agh%@é?gfgénﬁﬁggggngg%ﬁk'é?%a#éPgﬁﬁggggof a

ceramc (this type is hereinafter referred to as a "cenanig yl StIat ") or
a netal (thesfaype ingjoherablarapeairs Methe CPERLDEcESS Urospretiiy © ‘C(%% a e-fh ave
begun to be used as the circuit substrate in addition to the resin
SUbStrate%w&ﬁ@ﬁ@ﬁﬁﬂk%ﬂohﬁﬂﬂhﬁﬂ@kaksmépo%#-substrate. Both the ceramic
substrate and nmetal substrate have an excellent heat-rel easing
characteri@kh? and are used in 10 optoelectronic parts (e.g. LEDs or
seniconduétor | asers), power sem conductor devices, and other applications.

[0005] The natyre t &f & Blirds WhHecaRE@ Materal ismahdd oSubstmat e i s
differé%t fronﬁ?ﬁ%%Lt&Q&%gggﬁ sealﬁhgrrégin. As a result, the follow ng

probl ens occur in the case where a seale b & NAVEAS @hi€ akadni€ or
met al subdt¥sapPe; 8 %?1n$erare U ascgt £ rnaéﬁf?s%gg‘tba&@?]silng a Iaggr: 0006]

The first problemis that the material used in the circui sily
Tol e, 1 omeiengar eSTeMinrE b HaHEFEE ) iR hsr AoEe el Bl PURERIAL R S50,

yield in ternms of its appearance quality. The second probl e cecurs when a
ceram ¢ suldsitipatie thesresmenibsteateshugpresented %)ly the glass epoxy sgbstrate. %1081 e Rrati€

substrate and metal substrate have an excellent heat-releasing characteristic and are used in
10 optoelectronic parts (e.g. LEDs or semiconductor lasers), power semiconductor devices, and

other applications.

[0005]

The nature of the base material of the ceramic or metal substrate is different from that

of the sealing resin. As a result, the following problems occur in the case where a sealed
15 substrate having a ceramic or metal substrate is cut at a virtual cutting line by using a laser:
[0006]

The first problem is that the material used in the circuit substrate easily melts,
forming dross, which adheres to the package and lowers the product yield in terms of its
appearance quality. The second problem occurs when a ceramic substrate is used as the

20 circuit substrate. In this case, an internal stress arises due to the thermal shock applied on the
ceramic substrate. This stress can cause cracking or chipping of the ceramic substrate,

particularly at a point immediately before the end of the cutting process at one cutting line.
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20 circuit substrate. In this case, an internal stres

thermal shock applied on the ceramc supstrate. This :t?;;:eiagugahgethe
cracking or chipping of the ceranic substrate, particularly at a point

i mredi ately before the end of the cutting process at one cutting |ine
BACKGROUND ART DOCUMENT 25 PATENT DOCUMENT 3 [0007] Patent Documnent 1:

JP-A 09-036151 (page 3, Fig. 2) DI SCLOSURE OF THE I NV
, . ENTI ON 5 PROBLEM TO BE
SOLVED BY[OA9%]1 | NVENTI ON [ 0008] The problemto be sol ved by the present

invention is to prevent, in the process of utting a sealed
i ncluding a ci lPatsrhtDs@msﬁtnté‘t@-é@géﬁéﬁln@a%?laﬁ% Sam'gc or metal Sggzts{ ?;tee by

means of a |l aser, the adhesion of dross to the seal ed substrate and the

cracking 10 or chipping of the ceram c substrate due i
to an internal stress.
MEANS FOR SCLVI NG THE PROBLEM [0009] In the follow ng description, the

number s ofp Sy IPRIURE OFPEHENUYENESONOr r espond to
5 PROBLEM TO BE SOLVED BY THE INVENTION
[0008]
The problem to be solved by the present invention is to prevent, in the process of
cutting a sealed substrate including a circuit substrate consisting of a ceramic or metal
substrate by means of a laser, the adhesion of dross to the sealed substrate and the cracking

10 or chipping of the ceramic substrate due to an internal stress.

MEANS FOR SOLVING THE PROBLEM
[0009]
In the following description, the numbers or symbols in parentheses correspond to

15 the numerals used in the attached drawings and are intended for facilitating comparison
between the terms used in the description and the components shown in the drawings. The
use of these numbers does not mean that “the terms in the description should be interpreted
as being limited to the components shown in the drawings.”

[0010]

20 To solve the aforementioned problem, the present invention provides a cutting device
used for producing a plurality of electronic parts by forming a sealed substrate (1) by
resin-sealing a chip (3) mounted on each of a plurality of areas (7) provided on a circuit
substrate (2), and by cutting the sealed substrate (1) at a boundary line (6) of the plurality of
areas (7). The cutting device for producing clectronic parts according to the present invention

25 includes a fixing means (8) for fixing the sealed substrate (1), a laser-beam generating means



15 the nunerals used in the attached drawi ngs and are intended for
facilitating conparison between the terns used in the description and the
conponents shown in the draw ngs. The ude of these nunbers does not mean
that "the ternms in the description should be interpreted as being limted
to the conmponents shown in the drawi ngs.- [0010] 20To sol ve the

af orenenti oned problem the present invention. Vi {inBan&lgdal e
used for p}ldcfgtgﬁ&feﬁlnﬁl%Pé?ri]%e?moéaei%c??(gﬁir%wb% 81 seh%e;/égf) g(rn(r:nhll%glg seal ed
substrate (1) by resin-sealing a chip (3) nounted on each of . ity of
areas (7) spstraicd@y andiomtheilaseubeans (1gs tl B hteatve)o CQ%UO%V’ 8&??‘?%2%9 ﬁ%l&gaggﬂlléed
substrate (1) at a boundary line (6) of the pl uralizﬁy of fgre,as p%?%. .The
cutting deycEBedhoperRiaitganags €11daenantesa fisttascnbeam 6120 9IRS PEHRLERES
invention 25 includes a fixing neans (8) for fixing the seal ed substrate

(1), a | agef - psasn gRNESdLR0LAE a)Sandda (stdondf laserglmmar At8) rigr suttiag dhe seasd (12,

18), and a rovi'ng neans (9) for noving the seal ed substrate (1) and/or the

| aoer . Deamfdfie APk hEhAllaKs, i GRS Rihefo peslbatiant (T r®chai eibechforndde

| aser-b neans generates a first |aser beam (12) for
fojining perforations (17, 19) on the boundary line (6) and a second | aser
beam (18) [Pekllcutti ng the sealed 5 substrate (1) at the boundary line (6)

on which the perforations (17, 19) have,been, for 0 ane wode of
the cutting dedhdélefléﬁd%@f)gﬁc‘i%t@“geﬁl@é‘ier%’ﬁipﬁo%lgfn@gg g%%%%dﬁ#& dtcgotg% present

invention, the first |l aser beam (12) is a pul sed bea and t.he aser
beam (18) freseat @oaitionytedirkidaser béam %12) is a pt?lsed beam, and the N9 N §se? Ega%]filé)

is a continuous beam.

10 [0012]

In another mode of the cutting device for producing electronic parts according to the
present invention, the laser-beam generating means (11) includes a fiber laser oscillator or a
YAG laser oscillator.

[0013]

15 In still another mode of the cutting device for producing electronic parts according to
the present invention, the perforations (17, 19) are through-holes (17).

[0014]

In still another mode of the cutting device for producing electronic parts according to
the present invention, the perforations (17, 19) are blind holes (19).

20 [0015]

In still another mode of the cutting device for producing electronic parts according to

the present invention, a base material of the circuit substrate (2) is a ceramic or a metal.

[0016]

In still another mode of the cutting device for producing electronic parts according to

25 the present invention, the electronic parts are optoelectronic parts or power semiconductor



10 [0012] In another node of the cutting device for producing el ectron

parts according to the present inventiog, th$AIafer-bean1generating nmeans
ra G |l aser oscillator. [0013]

gé%) i?plrdes ahfiber | aser oscill ator
n sti anot her node of the cutting device for produci '
parts according to the present invent?on, t he perfgratnggg(i;ecag?ngfe
through-holes (17). [0014] In still another npde of the cuttiné devi ce
produ0|ngpé¢%ctron|c parts according to the present invention, the
perforations (17, 19) are blind holes (19). 20 [0015] In still another
of the cuf@dliy device for producing electronic parts according to the
present invention, a base material of the circuit substrate (2) is a
cerami c or a mahalprestfentiod apparrgvides a cutting method usedS %or produgm)g a pﬁurality

of electronic parts by forming a sealed substrate (1) by resin-sealing a chip (3) mounted on
5 each of a plurality of areas (7) provided on a circuit substrate (2), and by cutting the sealed
substrate (1) at a boundary line (6) of the plurality of areas (7). The cutting method for
producing electronic parts according to the present invention includes a step for fixing the
sealed substrate (1) and an irradiation step for moving the sealed substrate (1) and/or the
laser beam (12, 18) relative to each other while throwing a laser beam (12, 18) at the sealed

10 substrate (1), characterized in that, in the irradiation step, perforations (17, 19) are formed on
the boundary line (6) by throwing a first laser beam (12) at the sealed substrate (1), after
which the sealed substrate (1) is cut by throwing a second laser beam (18) at the boundary
line (6).

[0018]

15 In one mode of the cutting method for producing electronic parts according to the
present invention, the first laser beam (12) is a pulsed beam, and the second laser beam (18)
is a continuous beam.

[0019]
In another mode of the cutting method for producing electronic parts according to the

20 present invention, a fiber laser oscillator or a YAG laser oscillator is used to generate the first
Jaser beam (12) and the second laser beam (1 8) in the irradiation step.

[0020]
In still another mode of the cutting method for producing electronic parts according
to the present invention, the perforations (17, 19) are through-holes (17).

25 [0021]
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[0017] The present invention also provides a cutting nethod used for
producing a plurality of electronic parts by formng a seal ed substrate (1)
by resin-sealing a chip (3) nounted on 8 each of a plurality of areas (7)
provided on a circuit substrate (2), and by cutting the seal ed substrate
(1) at a boundary line (6) of the plurality of areas (7). The cutting

met hod for producing el ectronic parts accordin . | A¥&BIncON

i ncl udes a st efn stgl agother rﬁ‘@?dﬂ?éﬂéfg%‘ft%g E’ﬁ@é}fi %%rt Oél%lﬁéa]ﬁg&g&ﬁ@??érﬂasd%&gti of st ep
for moving the seal ed substrate (1) and/or t e(fla er. . beam (12, 18) relative
to each otde prdseitenvenfiowitrpasforaivas (e 4 4rq olin @esa(tl he seal ed 10
substrate (1), characterized in that, in the irradiation step, perforations

(17, 19) ag@2formed on the boundary line (6) by throwing a first |aser beam
(12) at the seal ed substrate (1), after which the seal ed substrate (1) is

cut by Lhr ovi ng, P GRARG hARes? theamifd Betail fohproducing glegtrorin @atsyccordft g)
151 n one node of the cutting nmethod for producing electronic parts

accor di to the pr. [ i FdustsubRey (2bBanefahdi} of s metapul sed
beam gt?ﬁlgp§eesgoﬁ§‘§ﬁ%§é%rar%ggﬁa{(%iﬁ§1)&FEGEalkcrélgrﬁli nuou(spbear(;\( [8019] Iaﬁ

anot her mode of the cutting nethod for producing electronic parts according
to the 20 [B(t)?ééent invention, a fiber |aser oscillator or a YAG | aser

oscillator is used to generate the first | r beam € .8860
| aser beam ( 18)Injsfll @h@gﬁfrm%ﬁ af § Sﬁug@éﬁgetlf(gjggﬁfrq%ﬁmg %i]eﬁargﬁgtp%gr armdeﬁ%f
the cutting nethod for producing electronic parts accordi

present | neintjreset infiettper #OrieioHS PYLTAIC P R A RS L
| | parts.
10
EFFECTS OF THE INVENTION
[0024]
According to the present invention, after the perforations (17, 19) are formed on the
boundary line (6) of the sealed substrate (1) by using the first laser beam, the substrate (1) is
15 (fully) cut at the boundary line (6) by using the second laser beam. The sum of the volume of
the portions removed in the process of forming the perforations (17, 18) and the volume of
the portions removed in the subsequent (full) cutting process equals the volume of the
portions removed by the conventional method in which the sealed substrate (1) is (fully) cut
by a single cycle of laser irradiation. That is to say, the volume of the portions removed from
20 the sealed substrate (1) by each of the two cycles of laser irradiation in the present invention
is smaller than the volume of the portions removed from the sealed substrate (1) by the
conventional method in the sealed substrate (1) is (fully) cut by a single cycle of laser
irradiation. In the present invention, the volume of the portions removed per one cycle of

laser irradiation is small, and the amount of dross resulting from each cycle of laser

25 irradiation is accordingly small. Particularly, the decrease in the amount of dross resulting



6 In still another node of the cutting nmethod for producing

el ectronic parts according to the present invention, the perforations (17,
19) are blind holes (19). [0022] In still another mode of the cutting

nmet hod for producing electronic parts according 5 to the present invention,
a base material of the circuit substrate (2) is a ceramc or a netal

0023] | till d f .th tti. d t
parts. acodith i FOUERG B BEGRTY OGR PO, FGTES SUUORIE arriougy g dos o ¢

optoelectronlc parts or power sem conductor parts. 10 EFFECTS OF THE

| NVENTI ON thajowill] eventually gdberedionthet @it tivetiqsy diethermaigesingeothc amewit qthdross
perforations (17, 19) are fornmed on the boundary line (6) of the sealed
subst r at e r¢sultingyframs iong cydheof lasa tirrddistem ibdesrpasefiat SLdbsit toatmoyd Jhei dgoskDy a
(fully) cut at the boundary line (6) by using the second | aser beam The

sum of t hgetwdlgager othet MRadoduringnBe [x8yAdiatifly bleeR! A6&S8ingly, hdieRioA DI ttie
perforations (17, 18) and the volune of the portions renoved in the

subsequentypdsg ub! ahe%%u%bam@%f 1@%@ odefie o¥ QLtiie @F &Qﬁa%&&&&@mwved
by the conventional nethod in which sealed substrate is (fully) cut

por ti ons  raeegat AP St DRME! e b et e C“F %urfaﬁé”fmgf cveles

of | aser @@g?latlon in the present |nvent|on is snaller than t he vol une of
t he portlé enoved fromthe seal ed substrate (1) by the conventiona
met hod in the sealed substrate (1) is (fully) cut by a single cycle of
| aser irradiat ilbfhe qape where phepesmt invgeian gappliddetoviet eninde! @ pralqdotubstesies
renoved per one cycle of laser irradiation is small, and the anount of
dr oss resuuﬁhdgmhgmmaaaﬁhsdyﬁh&,ﬁk;hﬂbﬂMoﬁ5Uﬁrﬁ%ﬁhehﬁbﬂb&ﬁmmatﬁrﬁmmgﬂyi
smal | . Particularly, the decrease in the amount of dross resulting
10 substrate (1) by using the first laser beam, after which the substrate (1) is cut by using the
second laser beam. Since the perforations (17, 19) are formed beforehand on an intended cut
line, the full-cutting process can be completed in a comparatively short period of time.
Forming the perforations (17, 19) also increases the surface arca of the cut portion and
thereby helps the release of heat generated by the laser irradiation. Therefore, accumulation
15 of heat at around the perforations (17, 19) barely occurs, and the thermal stress due to the
irradiation with the second laser beam is alleviated. As a result, the stress that arises in the
substrate (1) at around the perforations (17, 19), and particularly the stress that the ceramic
substrate undergoes, is reduced. Accordingly, no cracking or chipping of the ceramic
substrate due to the internal stress occurs.
20
BRIEF DESCRIPTION OF THE DRAWINGS
[0026]
Fig. 1 is a sectional view showing the state where perforations are being formed in a

sealed substrate by a cutting device for producing electronic parts according to the first

25 embodiment.



7 fromthe irradiation of the second | aser beamis effective for reducing
the anobunt of dross that will eventually adhere to the cut portion.
Furthernore, since the anount of dross réesul ti ng fromone cycle of |aser
irradiation is decreased, it is easy to renove the dross by a jet of gas or
ot her nmeans during the |aser-irradiating process. Accordingly, adhesion of

the 5 dross tothe al ed substrat.e ( i.n the process of cujti th

seal ed subst ra?tég‘(%@?i § §u??6€%lsaie‘6?wa%z?wén%ﬁg?isgartéén“?ﬁ ehtmg’f]'ivgeg oF %%eut
quality is obtained at .the cut surface. [0025] In the case where the
present i MFERIHERS A bt farmed gnishscalssk BybaateToyathsectiing deines Foxtrogugng
including a ceram c substrate, the perforations (17, 19) are initial léef
for med i n eldsorie praslachordingist thafiest empodipnens iFing 2ANds hisegdionplager shewing taf t er
whi ch the substrate (1) is cut by using the second | aser beam Since the
per f or at i aeded dbstrdt)in ahicH thenkdupehoeehathd form af perforaticiesdhaatbebn f@metdhe
full-cutting process can be conpleted in a conparatively short period of

tinme. Forghagid he)pes {fidid oR% shdwingliBl stdleSthetiGE @@&f&i%ubﬁ&t@idrbfeﬁqg%u@r ea of
the cut portion and thereby hel ps the rel ease of heat generated by the

| [ di at iron.q 1K f i :
per forat] ons. (17 ABYEarai e AT AP ht, PhordBithd RUICERCHRD} B

irradiation wi.th _the second, |laser beamis all evi.ated. aresult,. th

i1 oss t hare e St i SpiR Pl BY)e Swfhe GeHEE Fiooplichol SPtite P
19), and particularly the stress that the ceram c_ substrate undergoes, is
reduced. AS#aE 1gIthe spepndr eahadimgensy Fighi ) iga sectigmal wiswaphewiagihe saaled due
to the internal stress occurs. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0026]
Fig. 1 issebstetetinemadh the bimdstivdes in ghet foem of aerforaties diapebdeo fatiananddrig. 18) ng
formed in a seal ed substrate by a cutting device for producing electronic

parts HcCo digdgoriad vieheshbivirgl the SraR e fiieREaled shbstrate is Yeln@.cuB0) is a
sectional view showi ng the state where through-holes as the perforations

are being for g, i401)3s 983GRMABHER hBlvi e kg GHELTNGoSRVk FRinsADrREPHUET NY
el ectronic parts according to the first enbodinent, Fig. 2(2) 1s a

secti onal | i e,. e bstrat.e i . e I -.hol in
sect ronal i AR, NRBE Y PSR b Do Mugua gy |
VIew's howex%%oéipneent, tF?é %(2)\”{}56 21 gegtigrelalsv?&\l/ gl?ov?ilrjllg) t ters?gtee w'hgrebtﬁrloggh-ﬁ(%e's in the form

of perforations are being formed in the circuit substrate, and Fig. 4(3) is a sectional view

15 showing the state where the sealed substrate is being cut by the cutting device.

BEST MODES FOR CARRYING OUT THE INVENTION
[0027]
The cutting method for producing electronic parts according to the present invention
20 is a cutting method used for producing a plurality of electronic parts by forming a sealed
substrate (1) by resin-sealing a chip (3) mounted on each of a plurality of areas (7) provided
on a circuit substrate (2), and by cutting the sealed substrate (1) at a boundary line (6) of the
plurality of areas (7). The cutting method includes a step for fixing the sealed substrate (1) on
a table (9) and an irradiation step for moving an irradiation head (10) and/or the sealed

25 substrate (1) relative to each other while throwing a first laser beam (12) or a second laser



Fig. 30) is a sectional view showing the state where blind holes as the
perforations are being fornmed in a sealed substrate by a cutting device for
produci ng el ectronic parts according to 1he second enbodi ment, Fig. 3(2) is
a sectional view showi ng the seal ed substrate in which the innd holes in

t he form of perforations have been fornmed, and Fig. 3(3) 10 is a sectional

vi ew show tﬂ%aeﬁ gl seeaf@ﬁ %ﬁgstlla&e(lﬁ%f? It}feq{r%&\l,aﬁ&{ %g ﬂe?fo%glégg(sﬁggre forni;ed or!: 9.

40) is a sec Vi ew show n ormed in

a seal ed substrate b uttin d vi_ce for el roni c [t
accordingt ?%gTﬂ@mpﬂp%d%éﬁﬁ ¢ firg lasgy b ? gﬁé %ﬁéPmWFgﬁ Zh@%ﬁhg
the state where through- holes in the fonn of perforatlons are being fornmed
in the ci Mdush the seaded %(tbétratahﬁ iFpy byghowingthg sseandilepsabeap e) aithe kevidagy t he
state where the sealed substrate is being cut by the cutting device. BEST

MODES FORIGARRY!I NG QUT THE | NVENTI ON [ 0027] The cutting nethod for
produci ng el ectronic parts according to the present Invention 20 is a
cuttings net hod used for producing a plurality of electronic parts by

form ng a seal ed substrate (1) by resin-sealing a chip (3) nmounted on each

of a plurgR&yY Rig8HEeENT) Provided on a circuit substrate (2), and by
cutting the sealed substrate (1) at a boundary line (6) of the plurality of

ar eas (7)[ %g? cutting nethod includes a step for fixing the seal ed
substrate ? on a table (9) and an irradiation step for novi ng an
irradiation he (10) and/or the sealed 25 substrate ( relative to each
other while thr g}wf‘l aqurrg%nt (o4 &her cufngniiqvics) Obproaiuglég@}?ﬁtr@aegaﬂs gecording

to the present invention is hereinafter described with reference to Fig.1. Fig. 1 is a schematic
10  sectional view showing the state where perforations are being formed in a secaled substrate by
the cutting device for producing electronic parts according to the present embodiment. The
cutting device shown in Fig. 1 is a cutting device for singulating a sealed substrate 1 into
individual electronic parts. It should be noted that, for simplicity, any of the figures used in
the present application documents is schematically drawn with appropriate omissions and
15 exaggerations. The term “perforations™ used herein means a series of holes discretely formed
at predetermined intervals. A perforation may be a through-hole or a blind hole.
[0029]
As shown in Fig. 1, the sealed substrate 1 has a circuit substrate 2, a plurality of chips
3 mounted on the circuit substrate 2, and a sealing resin 4 covering the entire group of the
20  chips 3. In Fig. 1, a ceramic or metal substrate is used as the circuit substrate 2, a translucent
silicon resin as the sealing resin 4, and an LED chip as the chip 3. Accordingly, it can be said
that the sealed substrate 1 is a composite of a ceramic or metal substrate and a plastic
material. Metal substrates include metal core substrates, metal base substrates and enameled
substrates.

25 [0030]



beam (18) at the sealed substrate (1). In the irradiation step,
perforations (17) are forned on the bouTgary line (6) by throwing the first
| aser beam (12) at the seal ed substrate (1), after which the seal ed
substrate (1) is cut by throwing the second | aser beam (18) at the boundary

line (6). 5 FIRST EMBODI MENT [0028] The first embodi ment of the
cutting device i@ rsea;&lg%&h Qa8 laSALERR &F 1B Jadts BC&RR B BGhi dhCcdieEp dHdE $6 Bhe
invention is hereinafter described wth reflerence to Fig.l. Fig. 1 1s a

schematic ti i howi.ng the state wher erforations,are, being
Formed | nhPsEaisreRh attbile B0 ERa b kg Get P B LR BRS Bt ot c
parts accordi to the present enbodi nent, The cutting device sho in Fig.
1is a cutffh Al & P%ﬁrr/ﬂ@}e IS fompedibybjas pebment. AdroB et coR LAl
el ectronic parts. It should be noted that, for sinplicity, any of the
figures uged 7 hpsatectpreabe shapg Sincludis aovquerss drrdie exainplesbhwman Figall] gnedthimn

W th appropriate om ssions and 15 exaggerations. The term "perforations”
used her eBns meantsd an sathed tlof arkisl7es di scretely fornmed at predeterm ned
intervals. A perforation may be a through-hole or a blind hole. [0029]

As shown i[@03fijg. 1, the sealed substrate 1 has a circuit substrate 2, a
plurality of chips 3 nmounted on the circuit substrate 2, and a sealing

resin 4 coveri @Igtlfe@arﬁglgeiesg&vﬂﬁrpﬁ%. of tht s 29t 8Nk Rimd 5&955%\%( lé‘?sﬂalitﬁ%ﬁa{ﬁ c

or nmetal substrate is as t circult "substrate ransl ucent
silicon resin the sealing resin nd an, LED chi he chip 3.
Accor di ng e)? s plaltq%ccgﬁe " 13535’ ?lﬁea?shll? %gnée:lg’ils %%Esrloggfngteil%f &”Sae BWE%éti T of a
ceram c or netal s%gftrate a?d a pLastic,naIeria]. Met al substrates include
metal cor 8°&Wn5PF At (€8S cangblgiof sarverang sollimatus on difdringdicet T8gbasPatlesnans
[0030] 10 The sealing resin 4 has a plurality of lens parts 5 each
of whiléh beveraplpwhitisofilensehwnaitd, pr 8 maythe adraineblesudrsimiardens. i s separ at ed
into a plurality of areas 7 by grid-like boundary lines 6. This neans that
each boung®@3g]line 6 is forned by a |line sepnent. Accordingly, each area 7
has a rectangul ar shape (including a square). In the exanple shown in Fig.
1, one chip 5 §hi SedRUAHEEatON 8FKRIA alth6le 3 RAB af -adhesive tape 8. The table 9 is
movable in the X, Y and Z directions shown in the figure, and is also rotatable in the 0
direction. An irradiation head 10 is provided above the sealed substrate 1. A laser oscillator
15 11 is optically connected to the irradiation head 10. The irradiation head 10 throws a laser
beam generated by the laser oscillator 11 at the sealed substrate 1 as the first laser beam 12.
The irradiation head 10 can also throw another laser beam generated by the laser oscillator
11 at the sealed substrate 1 as the second laser beam (which will be described later). The
laser oscillator 11 can generate the first laser beam 12 and the second laser beam. The first
20 laser beam 12 is a pulsed beam, while the second laser beam is a continuous beam.
[0033]
The irradiation head 10 is provided with a tube 13, through which an assist gas 14 is
supplied into the irradiation head 10. A nozzle 15 is provided on the lower side of the

irradiation head 10. The nozzle 15 has an opening, through which the first laser beam 12,

25 along with a jet of the assist gas 14, is thrown at a target portion 16 on the sealed substrate 1.



[0031] In the exanple shown in Fig. 1, the lens part 5is fornmed as a
convex lens, with each lens part 5 corr?fponding to one chip 3. The lens
part 5is not limted to this exanple; it may be any type of lens
capabl e of converging, collimting or diffusing light. The lens part 5 may
10 have a plurality of lens elenments, or it may be a Fresnel lens or
simlar |epga)[0032] The seal ed substrate 1 is fixed to a table 9

wi th an adhesive tape 8. The table 9 is novable in the X, Y and Z
directions sho ng)nrtth?1 gfi ur €. agﬂ% ics fa} SQ 4ot ategeb{renii na%th%1 C0O giinr qctieon.
An irradiation edﬁaiﬁ)istg?OV|&§ absve Pﬂg'%g%l a U SPHALETLT A ?é%er
oscillator 15 11 is optically conpected to the irradiation head 10. The
rradi at | GFFSRUAEROPImER dykersihplie S%@&&Vg&h&?%{e@& By ighd ffnés?erFq%s%(il) 84t or
11 at the sealed substrate 1 as the first |aser beam 12. The irradi ation
head 10 cagrtianaoviewisbowiaadhhente|veawee thyeuahrydesdn dhetbrivyoft preforativas areshding at or
11 at the sealed substrate 1 as the second | aser beam (which will be

descri Ped fdratedrip theldaaled agwstratedyitht attong ddvicafor geneciag elcctrenit ipags adcaskimg beam
12 and the second | aser beam The first 20 | aser beam 12 is a pul sed beam

whi | e t hets a@eopdsdn@eRibofaRM, ISg 2EPH h Fe@bRalGdW shb lhe sealed shB&rate in
irradiation head 10 is provided with a tube 13, through which an assi st gas

14 is SUpWhii%dthie %Igu%}ggoﬂ% f@gle%gg%fgg?ﬁ% ahidns ﬁ‘aﬁﬁh%ﬂ&éed nd rﬁ%i%gfjis% the

| ower side of the ir ration he e nozzl as an openi

t hrough which the first |aser beam 12 25 al.ong with a jet of the assist
gas 14, 1 SPRpUTebiiol e 5 S iR B srite RphEe it Shs rate 111

[ 0034] An operation of the cutting device for producing electronic
parts acc[)(?q;ishg to the present enbodinent is hereinafter described with
reference to Figs. 1 and 2. Fig. 20) is a sectional view showing the state
wher e 1thr ough- hotidly, anshowe ihdiigs. dfand@X Dowhile tedirsirlesebbbany 18 of erpwbsdd ifermt he
seal ed substrate by the cutting device for producing electronic parts

accor di ngisttbroweat phicstsoentlarg ine di afelnd seafed gubstald) 1, itls: tabls ®dt wad invihepostioaM ng
t he seal ed substrate in which the through-holes in the formof perforations

Pﬁ\ef es ggf 2 gfrggigg?rfg{ég@ ia}gl's %lec}vﬁr(g 1%%‘[1&(% _ﬁg&e%@c&m RPthe Vir&MAtRANLN 90 LABn S hiathghavher e
first laser beam 12, a jet of the assist gas 14 is also supplied to the boundary line 6 of the
sealed substrate 1. The jet of the assist gas 14 has the effect of blowing off the generated

15 dross. The irradiation conditions of the first laser beam 12 are appropriately set beforehand
so that a through-hole can be created in the sealed substrate 1 made of a composite material.
By this process, as shown in Fig. 2(2), perforations 17 consisting of through-holes can be
created on one boundary line 6 extending along the X direction among the boundary lines 6
of the sealed substrate 1.
20 [0036]
Next, perforations 17 consisting of through-holes are similarly created on every
remaining boundary line 6 extending along the X direction among the boundary lines 6 of
the sealed substrate 1. As a result, perforations 17 consisting of through-holes are created on

every boundary line 6 extending along the X direction among all the boundary lines 6.

25 [0037]



[0035] 10Initially, as shown in Figs. 1 and 20), while the first |aser beam
12 of a pulsed formis thrown at the boundary line 6 of the seal ed
substrate 1, the table 9 is noved in the positive direction of the X axis
shown in the figures relative to the irradiation head 10. Along with the
first laser beam 12, a jet of the assist gas 14 is also supplied to the

boundary line &&f tHsragsN ?)dco?l'éﬁﬁﬁg' &t tﬁro%gh-m%s it fofthed b€ th%_%%hﬁ&arﬁ fifesldt has

the effect of blowing off the generated 15 dross. The irradiation

condi tion . fir ser,. hbeam 12, are. ropri.at el bef ore d so
fhat a ¢ nesaoibRadrecs % REhr B e o ane RRhu s P MATRR AN,
conposite terial. this acess, as shown in F.g. 2 Z%i' erforations 17
consi sting” 1¥ﬁ§%ﬁgﬁgﬁ&r?§1@éﬁsﬁéngpéﬁﬂgﬁ Hﬂmgﬁg'%%hﬁdéﬁ dpﬁh@oéggyigﬂding
along the X direction anong the boundary lines 6 of the seal ed substrate 1.
20 [ 0036] direction, thrshkle 9 pepoyedhin bapositve ®n seeativadistction o6 thehY lasissbown én
simlarly created on every remaining boundary |ine 6 extending along the X
di r ect i%on tlembiggres hrelatvounadhey ifradigonchefd theSizahkled pstfbatiomst @7 lcondistig of
result, perforations 17 consisting of through-holes are created on every
boundary liiroegtth@yd erdemgteal @N@véeredafife GbiRRArAMBg dxtentiitg Nowndiad W

lines 6. 25 [0037] 12 Next, perforations 17 consisting of
t hrough-h ar r h i epdi t
i oot on e L o B s lel o LB AL A e G

the first | am-12 is thrown.at one boundar ine 6 extendi ng .al.ong
the v i r SeRTgk WReTd g o8 T Hont g RE BB OES (85 AR DegP
direction of the Y %xis shown in 5 the figures relative to the irradiation
head 10. 8PWdeRtlines Ot ieseales spstiat? lconsi sting of through-hol es are creat ed
on every remai ning boundary line 6 extending along the Y direction anong

t he bothd&#438li nes 6 of the sealed substrate 1. As a result of the process
described thus far, perforations 17 consisting of through-holes are created
on all the bouhdaf, ys shomesin&i@R2(3)hehdetlececond hstr bdaem 18 oflile LOABBdus form is
Next, as shown in Fig. 2(3), while the second | aser beam 18 of the

cont i NUOUshrbwh B bike BIUNANY [Rfe OHRhE QeMdipBsttdtd €, e @bld Des RREELH BUBSSifiad € 1,
the table 9 is noved in the positive direction of the X axis shown in the

figures r Qir@&iitcﬁ gf bR 5t BGs W datindhé ? gm?é;%gatlﬁ_z? éo fﬁ%ﬁ?&ii%ﬁ%ﬁﬁt&@ ?O.slﬁl%gg dithager

beam 18, a je the assi st gas I's al'so suppli to the
boundary 15 |ine of e .se d substr 1_. The.irradiat.i ondi tj ons of
the socondrerad Bierhsdin bG8 4PCRERpSIY Bt B Gediie g it eb R R Poua™
seal ed supstrate 1 in which the perfaorations 17 consisting of through-holes
have Héen1@?@&@@83%ﬁﬁﬂﬁ@bﬁﬁﬁ%ﬂe?@1?“@HWOBVOWHEmFd§é?eﬁ@§ﬁ81§§rPﬁW%1 P ess,
the seal ed substrate 1 will be conpletely (fully) cut at one boundary line
6 ext endi prprepraitaly tshiebxorthped ¢ dhatathe sgalech sulistrated airiy whipke hes perforatiasskEal ed
substrate 1. 20 [0039]
consisting of through-holes have been created can be completely cut by the laser beam. By
this process, the sealed substrate 1 will be completely (fully) cut at one boundary line 6
extending along the X direction among the boundary lines 6 of the sealed substrate 1.
20 [0039]
Next, the sealed substrate 1 is completely cut at every remaining boundary line 6
extending along the X direction among the boundary lines 6 of the sealed substrate 1.
[0040]

Next, the sealed substrate 1 is completely cut at all the boundary lines 6 extending

25 along the Y direction among the grid-like boundary lines 6. More specifically, while the



Next, the sealed substrate 1 is conpletely cut at every renaining boundary
line 6 extending along the X direction ng the boundary lines 6 of the
seal ed substrate 1. [0040] Next, the sealed substrate 1 is conpletely cut
at all the boundary lines 6 extending 13 second |aser beam 18 is thrown at
one boundary line 6 extending along the Y direction, the table 9 is noved

in the po%bédn\ﬁas@?ﬁe 9RLd ¢ Ightr(ﬁl%tﬂo thﬁg'@ Fteﬁéfn a?&l%v{ﬁe i [daGod, igir €s

relative to the irra atlon ead 10. sequent strate 1

is S|mlar cut at n ext endi n the Y
di rection %}rfr%%g er%é ﬁ}%?oﬁ Verggrsn%g §f(fjlieﬁ Or‘sggﬁ\ge‘yfﬁlﬁ P%{Pg ?h %g"?%e
process descri bed thus_ far, e seal ed substrate is cut at all th
boundary |félﬁté\ge 8. thﬁd’c?%fjrlﬁﬁ‘}‘i’g]l“‘;? k%@ugﬁél“é’(ﬂlys ﬂl?s%eﬁléééuﬁsqaée éllﬁﬁlﬁpﬁlﬂé‘d:uf &t o

i ndi vi dual packages each of which corresponds to one of the aforenentioned
areas 7. [BOa1§magngbaindpry bne hextordisgalongthsodilinetion atieeg thel Hoondang lissfect s
are obtained: The first 10 effect is that die generation of dross in the
processS ofof Gutstalad sutheats daBgdhesprosdss déseribed hus tippthe ekl substrdtd & ipeue aesit
enbodi ment, the volume of the portions renmoved fromthe seal ed substrate 1

by each ofnd Beuddue, GMed 8S ARboldRDSY, thé rsedlbdtshiBdirates 18ﬁaélhgnatwaﬁotﬁ6wy&1awre
of the portions renoved fromthe seal ed substrate 1 by a net hod

the seal e?} éﬁgéstéa@ﬂ ¢ \;vhfc CSH%TEPXCISE}O %h?g% e G ?(J:ng r%gn %1%% ’}' rradi at ' on

Ther ef or e, portiont ts In e sea rate 1 due to each
of the tw:f%(ﬁtﬁ | es of laser irradiation can be easily renoved by the assi st
gas. Acco S adhesion of the dross to the sealed substrate 1 in the

process of cuttl ng the scal ed substrate 1 |s revented. [0042] The second

ef fect is that A4CFUME tei BRPFeHi Pyt e fe wigg gifeety arasobipingd: nkhe Bt t he

cut 20 surface. As already explained, the portion that nelts in the seal ed
subst rlidt eclfedue thay thagenerhtioh of wdvss oydh@:pmﬁessl af entting rthel isedléb sutstratebk is
easily renmoved by the assist gas. Accordingly, a high |level of cut quality
i S obt ai negbpadssédién thetpresghf @nleodirheriththe poehecefthebetibhorentoved fiog the QeA&]
substrate 1 by each of the two cycles of laser irradiation is smaller than the volume of the
portions removed from the sealed substrate 1 by a method in which the sealed substrate 1 is
cut by a single cycle of laser irradiation. Therefore, the portion that melts in the sealed
15 substrate 1 due to each of the two cycles of laser irradiation can be easily removed by the
assist gas. Accordingly, adhesion of the dross to the sealed substrate 1 in the process of
cutting the sealed substrate 1 is prevented.
[0042]
The second effect is that a sufficiently high level of cut quality is obtained at the cut
20  surface. As already explained, the portion that melts in the sealed substrate 1 due to each of
the two cycles of laser irradiation can be easily removed by the assist gas. Accordingly, a
high level of cut quality is obtained at the cut surface of the produced electronic parts.
[0043]

The third effect is that, when a ceramic substrate is used as the circuit substrate 2, the

25 cracking or chipping of the ceramic substrate due to the internal stress is prevented. In the



The third effect is that, when a ceram c substrate is used as the circuit
substrate 2, the 14 present enbodinent14perforations 17 are fornmed in the
seal ed substrate 1 by using a pul sed | aser beam after which the substrate
is cut by using a continuous | aser beam At around the perforations, the
thermal stress that arises due to the irradiation with the continuous |aser
beam i s algr@h@lbdjenapdftitlchs 196 Ahes bl Lagkabn B Giskbphiad e 1
at around the 5 perforations 17, and particularly the stress tha he
circuit s b S h ram c s trate undergges, |
reduced. z%%%?%%§§%§€8ﬂ§h§§%c Fﬁ%e%?&%%'6%Pﬁ§‘§%gﬁﬁ§§%FFEﬁ? ~§§6§P¥§3€ez
due to the internal, stress occurs. [0044] In the presen nbodi.nent, the

di ameter GEMOH O%F?%hﬁwérﬁéfewhamg%ﬂﬁﬂ i 1 e OB ST e R CHEMERAUEES of
t hese perforatjons (the center-to-center pitch) are determ ned by the

i rradiati d§BoRdillevisie. dfs ahesull e siressethabaerses 1ip. thehwbstratedi att pigynd the
conditions includes, for exanple, the kind, energy, frequency, duty ratio
and spoi oedomtiens o7, ik phras@arly élaanstresh ehatothie ngresip esutistofte heortsabhg 08, thas
well as the kind and pressure of the assist gas 14. The dianeter of the

per forati easmld subkdatt hadérpdba! Katdleed weanrdifdy Genéredken®br dHishinesf Gk atie@ns
arc 15 al so determ ned beforehand so that the seal ed substrate 1 in which

t he perfO@gggﬁﬂya(%%tgg%gngg%pﬁﬁ%ﬁgaﬁgican be conpletely cut by irradiation
with the second | aser beam 18. The present enbodi nent can be applied to
vari ous ciéﬁﬁit substrates 2 of different specifications by appropriately
setting tﬁe fameter of the perforations 17 and the interval between the
centers of the_perforations according.to the terials, thicknesses an
other properti & Bt Prasentsambqdigeso thecdipmeter 245 dhe merterahens 7 HASE dbierval
[0045] In the present invention, a YAG|aser (e.g. with a mavelength of

1, 064 Hunpetwees ithyegenfeas ef theee perionitions sthameeteetrgedntasfpiteh)oge datgymived schher
type of laser is used to generate the first |aser beam 12. For exanple, the
i rradi at i omdigidi ¢canditenf of thh&rgpubse behrask. Tieaimadiado? @0ndGoW indludbe foeam
energy and 300 nmmisec in the noving speed of the table 9, and those for the

example, the kind, energy, frequency, duty ratio and spot diameter of the laser beam, the
moving speed of the table 9, as well as the kind and pressure of the assist gas 14. The
diameter of the perforations 17 and the interval between the centers of the perforations are
15 also determined beforehand so that the sealed substrate 1 in which the perforations 17 have
been created can be completely cut by irradiation with the second laser beam 18. The present
embodiment can be applied to various circuit substrates 2 of different specifications by
appropriately setting the diameter of the perforations 17 and the interval between the centers
of the perforations according to the materials, thicknesses and other properties of the sealing
20 resin 4 and the circuit substrate 2.
[0045]
In the present invention, a YAG laser (e.g. with a wavelength of 1,064 nm), a fiber
laser (e.g. with a wavelength of 1,070 nm) or another type of laser is used to generate the
first laser beam 12. For example, the irradiation conditions for the pulsed laser beam are 200

25 W in the beam energy and 300 mm/sec in the moving speed of the table 9, and those for the



15 continuous | aser beamare 300 Win the beam energy and 150 nm sec in the
nmovi ng speed of the table 9. By setting,the energy of the continuous | aser
beam to be higher than that of the pulsé | aser beam and t he novi ng speed
of the table 9 for the continuous | aser beamto be |ower than the noving
speed for the pulsed | aser beam a sufficiently high level of cut 5 quality

can be oblahigmlastNRafilze 806 b Afine FECNREVEORNNENT L00#Ehe HiRyREGR0S
enbodi ment o tﬁez%uttfng %e€§ce9?of pr o ugl g electron?clpa?ts f%ﬁ%
accordi ng t resent invention.is hereinafter desclibe .th.reference
Co i gs. st e e BERGlnd B SN E0L0Z iR NIt bR bt Fithe it iiihs o
blind holes in the formof perforations are being fornmed in_a seal ed
subst r at e PBIpeq serchram 4yl e mevang meecgpﬁaﬁéﬁ% 9P therontipugys fassr Beadfuibsig t o
the present enbodi ment, Fig. 3(2) is a sectional view show ng the sealed
subst r at e lowerwihie the hovisigi spdet ddretbei pulseddadepibiefn, efsufeidnslyaltiglonevehaieubeen
formed, and Fig. 3(3) 15 is a sectional view showi ng the state where the
seal ed Sulgstlitaicen bsotigihedatahi cut pOdH] In the present enbodi nent, as
shown in Fig. 30), while the first |aser beam 12 of a pulsed formis thrown
at one boundary line 6 of the seal ed substrate 1, the table 9 is noved in
the positive direction of the X axis shown in the figures relative to the
i rradi ati Qpdengs irradiation conditions of the first |aser beam
12 are ap%?bpriagé?§oset ef orehand so that a blind hole will be created in
t he sealegﬁﬁ%?strate 1 made of a conposite material. By this process, as

g.

shown in 3(2), perforations 19 consisting of blind holes can be

created on one boundary line 6 extending along.the X directiqgn anpng the
boundary |ines The ofeconk eabgiweens s theacaiting %I%MBPIOdPEGng electronic Pparts

10 according to the present invention is hereinafter described with reference to Figs. 3(1)-3(3).
Fig. 3(1) is a sectional view showing the state where blind holes in the form of perforations
are being formed in a sealed substrate by the cutting device for producing electronic parts
according to the present embodiment, Fig. 3(2) is a sectional view showing the sealed
substrate in which the blind holes in the form of perforations have been formed, and Fig. 3(3)

15 1is asectional view showing the state where the sealed substrate is being cut.

[0047]

In the present embodiment, as shown in Fig. 3(1), while the first laser beam 12 of a
pulsed form is thrown at one boundary line 6 of the sealed substrate 1, the table 9 is moved
in the positive direction of the X axis shown in the figures relative to the irradiation head 10.

20 The irradiation conditions of the first laser beam 12 are appropriately set beforehand so that a
blind hole will be created in the sealed substrate 1 made of a composite material. By this
process, as shown in Fig. 3(2), perforations 19 consisting of blind holes can be created on
one boundary line 6 extending along the X direction among the boundary lines 6 of the
sealed substrate 1.

25 [0048]



Next, perforations 19 consisting of blind holes are simlarly created on
every renmai ni ng boundary |line 6 extendiig al ong the X direction anong the
boundary lines 6 of the sealed substrate”1. As a result, perforations 19
consisting of blind holes are created on every boundary |ine 6 extending
along the X direction anong all the boundary lines 6. 5 [0049] Next ,

per f or at i ons_1X&ONSIREiNGs ofo bhidGhObEBIAT Bl Qe hiflafY SokkOURAIY, | T ne

6 extending along't ection antng t e gri I'ke ary lines

[ 0050] Next . , econd
contlnuou§aP@PW$%?u%%ﬂ¥ﬁpﬁﬁﬁxg?ggééﬂﬂﬁhﬁﬁé%9”?&%@z@“ﬁ@%ﬁﬂéoyggpéém? gfrate
1, the table 9 is poved in the positive direction of the X axis shown in
the figur & yealedisupsiraic! t%a|r?%u§dp%rfqr6twnﬁela?ocowsﬂr@/% Plind bplecas creatgqdoon

seal ed substrate 1 can be conpletely (fully) cut at one boundary line 6

ext endi ng cadryivgunduey Moath exendingmalamping X diecchoundeang all thedouslaoy lindsed. seal ed
substrate 1. [0051] 15Next, the sealed substrate 1 is conpletely cut at
every remido#ong boundary line 6 extendi ng al ong the X direction anong the

boundary lines 6 of the seal ed substrate 1. [0052] Next, the scal ed
substrate 1 is mmﬁs@wnscw c&fmﬁﬂgw bRQURSIE e |fé>1?r?ed@nﬁé%%n961ﬂ1ﬁa 1% the
Y direction anong the grid-like boundary lines 6. By the process described

thus far, egtgmﬁ Egal%ﬁgkh%g{ qit c? 5% %n%tﬂesgrfsifl‘%keaﬁouﬁh%yﬁlng é)oundary lines O

Accor di ngly, 0 i ndi vi dual packages
each of mﬁgﬁ% corresponds to one of the aforenentloned areas 7. [0053] The
character & of the present enbodinent is that the perforations 19

consisting of 17 o i , )
Next, as shown in Fig. 3(3), while the second laser beam 18 of the continuous form is

10 thrown at one boundary line 6 of the sealed substrate 1, the table 9 is moved in the positive
direction of the X axis shown in the figures relative to the irradiation head 10. By this
process, the sealed substrate 1 can be completely (fully) cut at one boundary line 6 extending
along the X direction among the boundary lines 6 of the sealed substrate 1.

[0051]

15 Next, the sealed substrate 1 is completely cut at every remaining boundary line 6

extending along the X direction among the boundary lines 6 of the sealed substrate 1.
[0052]

Next, the sealed substrate 1 is completely cut at every boundary line 6 extending
along the Y direction among the grid-like boundary lines 6. By the process described thus far,

20 the sealed substrate 1 is cut at all the boundary lines 6. Accordingly, the sealed substrate 1 is
singulated into individual packages each of which corresponds to one of the aforementioned
areas 7.

[0053]
The characteristic of the present embodiment is that the perforations 19 consisting of

25 blind holes are formed by throwing the first laser beam 12 of a pulsed form. Each of these



perforations 19 has an opening on the upper side of the sealing resin 4 and
an inner bottomin the circuit substrat? In other words, the
perforations 19 extend fromthe upper s'ée of the sealing resin 4 to the

m ddl e of the circuit substrate 2 in the thickness direction of the seal ed
substrate 1. Simlar to the case of the first enbodi ment, the di amret er and

depth of pgg?étl&%rlfg({{ag%h gggm o the iBbér AR Jrit: §e@?§g’ 2%8h 4081 ¥R GEhel g&b ft ers

of these perforations ter center pl t are t er m ne

irradiatign con e fir se nmeter a th
of e pedterantohe s Ziinolie Mo e aRheRRALH Fire L BriPe B i i
perforations are also det er m ned hef orehand so t the seal.ed bstrate 1
i n which ﬁﬁ?imgé?%f*aqth&ﬁ%ldi@ Ogél%f‘emffé‘éﬁu‘&t‘@%?eﬂl f@aﬁu é%‘?ifﬂcé%P the gealed,

irradiation with the second | aser 10 beam 18. [0054] By the present
enbodi mentubstiaie babinilef e dhe cass efetherfisle dmbedimient, fthe dtanmidyoatidnéepth odrthde
obt ai ned. The present enbodi nent can be applied to various circuit

subst r &t epeZorafiordi 19 esewtll spethif intatdl eswesn tiepcapdrs atf ethyses eértforatgorish@he

di aneter and depth of the perforations 19 15 as well as the interval

bet ween t RenteedtRhr piich) E%’S&t&ﬁﬁﬁe@f@tthé’ﬁﬁad%&? 'béiﬁd?ﬁlor{s%fttﬂfteﬁﬁﬁta@ér'b%&rﬁ 12.
t hi cknesses and ot her properties of 'the sealing resin 4 and the circuit

substrat e, dﬂg‘a i neg1 h'vgfl\{fle o A LI mer 4 ?@%?%%W@eﬂtthé) CetBE FYhd 1 NG

device for pro ctfont ¢ part's accordin sent I AVention is

her ei naft er de cri Wi refe e.to. Fi 4 Fi 4 na

vi ew showPRg° ta S ?rgtaésomﬁ%?xgllﬂe(ggﬁfé{ﬁéla?% SB&PEH ?3?%@% gl?f)trzi‘ sédfle”& i ]3181%? rate
by the cutting deV|ce for produci n electronlc arts according to the
present eRB&YRHUNLY Ipve ! e%)(%yatﬁ%caal RAFfElY opt Birsiariongvitth@e seeend Lagker e

t hrough-hol es in the formof perforations are 25 being formed in the
circuitO shbmeddte, and Fig. 4(3) is a sectional view showing the state

[0054]

By the present embodiment, the same effects as described in the first embodiment
can be obtained. The present embodiment can be applied to various circuit substrates 2 of
different specifications by appropriately setting the diameter and depth of the perforations 19

15 as well as the interval between the centers of these perforations according to the materials,

thicknesses and other properties of the sealing resin 4 and the circuit substrate 2.

THIRD EMBODIMENT
[0055]

20 The third embodiment of the cutting device for producing electronic parts according
to the present invention is hereinafter described with reference to Fig. 4. Fig. 4(1) is a
sectional view showing the state where a groove is being formed in a sealed substrate by the
cutting device for producing electronic parts according to the present embodiment, Fig. 4(2)
is a sectional view showing the state where through-holes in the form of perforations are

25 being formed in the circuit substrate, and Fig. 4(3) is a sectional view showing the state



18 where the seal ed substrate is being cut by the cutting device. [0056]
In the present enbodi nent, as shown in i%g. 4(1), a groove is initially
formed in the sealing resin 4 of the sealed substrate by using a rotary
bl ade 20. Fig. 4(1) shows the process 5 of formng the groove (with no

nuneral assigned) on the left side of the rotary blade 20 by noving the

table 9 ipﬂk?@@@@&ﬁ&h% “gﬁéEQkh%QQﬂ%g%Q?wﬁn?éé304'eftmards) It should be

noted tha case of underst otary blade 20 in Fig. 4 is
depi ct ed sp&% er than its actual size. [0057] Next, as shown in Fig. 4(2),
the first é beam 12 is thrown at the circuit substrate 2 10 at one
boundary line 6 extending along the X direction anong the boundary |i es 6
of the seal ed JBB¥thrsseat gmbasymenf, as %W@égglg (&b érgéRqVS A ingtaally Jpamne in g
through-holes are forned in the circuit substrate 2. Subsequently,

per f or at i oadingrestivh of dicisagedsubshinto byhusinglagstany eladd 29. [Fag. 141 fsbowe thei mogele
circuit substrate 2 at every boundary line 6 of the seal ed substrate I.

[ 0058] 3 5NéExtrmias thehovevei (Withi rg. nuhic3dl, asvibndde oh hiee k@ckdidof ths estalyedindel® ©f t he
continuous formis thrown at the circuit substrate 2 on the boundary line 6

of the seah®ehSHUPSHIAS f the nééh%vé akt&iod of ¥R (IeRwhlR). ROSHoLIMR Hdkddaght on

of the X axis shown in the figures relative to the irradiation head 10 (see

Fig. 1). By & &ﬁ@&ﬁﬁémé te {&Bﬁlb‘?&ﬁei"z@?&% H‘i"s @gpg&éfh 21RP IR &b %%i%l(e A1)

cut at one boundar ng al I on amno

boundary | g 6 of the 20 sealed substrate 1. Then, the seal ed substrate 1
i's conple ‘ﬁ@ cut at every renaining boundary line 6 extending along the X
direction anong_the boundary lines 6 of the sealed substrate 1.

Subsequent |y, t, sgshasen @ fiag 142k @elﬁrﬁtsla%h?ﬂneﬂ%whmn dithegeuit sHbHR? v

line 6 extending along the Y direction anong the boundary |lines 6 of the
seal edlGulsorabandary[ 10850 px 288y tlveg pheXatiteckmbadbng fite, baundarydines éfdfebe s as
described in the first and second 19

sealed substrate 1. By this process, perforations 21 consisting of through-holes are formed in

the circuit substrate 2. Subsequently, perforations 21 consisting of through-holes are

similarly formed in the circuit substrate 2 at every boundary line 6 of the sealed substrate 1.

[0058]

15 Next, as shown in Fig. 4(3), while the second laser beam 18 of the continuous form is
thrown at the circuit substrate 2 on the boundary line 6 of the sealed substrate 1, the table 9 is
moved in the positive direction of the X axis shown in the figures relative to the irradiation
head 10 (see Fig. 1). By this process, the sealed substrate 1 can be completely (fully) cut at
one boundary line 6 extending along the X direction among the boundary lines 6 of the

20 secaled substrate 1. Then, the sealed substrate 1 is completely cut at every remaining
boundary line 6 extending along the X direction among the boundary lines 6 of the sealed
substrate 1. Subsequently, the sealed substrate 1 is completely cut at every boundary line 6
extending along the Y direction among the boundary lines 6 of the sealed substrate 1.

[0059]

25 By the present embodiment, the same effects as described in the first and second



enbodi nents can be obtained. Furthernore, in the present enbodi nent, the
cutting of the sealing resin 4 is perfoiged by using an appropriate rotary
bl ade for cutting a resin, while the cutting of the circuit substrate 2 is
performed by using an appropriate type of |aser beam under appropriate
irradiation conditions. Accordingly, the efficiency of cutting the sealed 5

substr at eyehﬁal a*g{efngke an %Ef’étﬁéﬁﬁ?da ﬁu@tﬂ@r@ﬂor /in the bféiér?eerrﬂfogﬁﬁéhtt 1@9?%?1&1%%@% bot h

the rotar ser OSCI | at or see nerati ng

the first ser n112 and he secon are, provided ,i.n

Same. cut L ERUTGEUTEA R FERERL DY G, FEAGRRT yoUrEPede e STEArF o Mg he
exanple, it is 10 possible to initially formgrooves in the seallng resin 4
of the sesP&@sSf 5%% Fiaguat ubstsgte 2 18 eriprgedyRY UsiBs HAVAPREPPEatey RS YT Inseideeanp

and then convey the sealed substrate 1 to another cutting device having a

| aser osciunglert appropriatesieradiatign conditiprd0 @kFordmgtyh éh efwéancy efivuttingethe seaed aser
beam may be used instead of the rotary blade 20 15 to form grooves in the
seal i ng r asbsratk iofurthbeingeavedd substrate 1. In this case, it is preferable
to use a |laser beamthat can be easily absorbed by the sealing resin 4,
such as a[b@wper beam generated by a CO2 laser oscillator. [0062] In the
present enbodlnent the grooves in the sealing resin 4 nmay be forned in the

Z0iresinaseal erggf%rﬁ8§§1§em{)$dntnlahts b6 ife rcEt%Sr ‘t%c%o%/(?gr}cf: Ql?s%r b9k [E&‘& 117 s&é‘teh

sealing resin y preV|ous y provi |ng € projections n
cavi LY of D) RS0, Bee Ll o oRL L0, L 00581 | b raesty
the same cutting device. This is not the only possible configuration. For example, it is
10 possible to initially form grooves in the sealing resin 4 of the sealed substrate 11 by a cutting
device having a rotary blade 20, and then convey the sealed substrate 1 to another cutting
device having a laser oscillator 11 (see Fig. 1).
[0061]
In the present embodiment, a laser beam may be used instead of the rotary blade 20
15 to form grooves in the sealing resin 4 of the sealed substrate 1. In this case, it is preferable to
use a laser beam that can be easily absorbed by the sealing resin 4, such as a laser beam
generated by a CO, laser oscillator.
[0062]
In the present embodiment, the grooves in the sealing resin 4 may be formed in the
20 resin-sealing process. In this case, the grooves can be formed in the sealing resin 4 by
previously providing thin plate-like projections in the cavity of the molding die used for resin
sealing.
[0063]
In the present embodiment, the surface of the circuit substrate 2 may be exposed in

25  the groove formed in the sealing resin 4, with no resin 4 left at the bottom of the groove. It is



al so possible to | eave sone anmobunt of the sealing resin 4 at the bottom of
the groove. The point of the present engﬁdinent is that the sealing resin 4
has a reduced thickness at the boundary”lines 6. [0064] 5In any of the
previ ous enbodi nents, the perforations 17 or 19 were initially formed on
every boundary line 6 extending in the X direction, after which the

erforati : i t he
Ui recti on? EiH2E g S@%ﬁéﬁ'@@tﬁ%@g e P Yo WHPO%S%W%E%ﬂdary

rate 1 was cut at e
te 1

line 6 exten al on ectio af.ter whi th d. substr

wne cut - aPoRb st b RetairE R CRy RE g £ e SRRl HOR Fooes,
In the pr Se‘%ﬂb ventlon it is possible toinitially cut the seal ed
subst r at e "9U¢ W@Iatlvely | arge bl ocks and then divide each block into

i ndi vidual areas 7. One exanple is as follows: Initially, perforations 17
are fornmedO®4levery boundary line 6 of the seal ed substrate 1. Next, the
seal ed substrate 1 is equally divided into four blocks by cutting |t at the
15 boundary | i meanpofitarprédieuscsiiiodimdnty)etse wdrfordtérns 4dloed 9sudvs intigdlly fhrmed t he
X and Y directions. Subsequently, each of the four blocks is divided into

i ndi vi dualonak83bodnddERe 8UktbndingBh HRAK idfredtRRdat @ wiGHH tHeHdrBrabitad £lor 19
substrate 1 that is |1 kely to undergo S|gn|f|cant defornatlons (e.q.

, h
boundary HLlRREEPy 8%?2%&%; 9@%&%&&@% tﬂéﬁ"c %ﬁ?%ﬁ&é Wl ohs 3k ohy
o bbess ob TEe iy HE Sb e LR BN R P EORRTE Rk HER iBat e'a?vﬁc@ﬁgwe
is as follows: Perforations 17 are forned on the boundar%,llnes 6 near the

re

central | s Hpstidie] searent syayppuidary line & Rdendingong BF Pedifsclas. Next, the
seal ed substrate 1 is equally divided into four bl ocks by cutting it at the
af or enht (@968 25 boundary |ines 6. Subsequently, for each of the four
bl ocks, perforations 17 are fornmed on 21

In the present invention, it is possible to initially cut the sealed substrate 1 into

relatively large blocks and then divide each block into individual areas 7. One example is as
follows: Initially, perforations 17 are formed on every boundary line 6 of the sealed substrate
1. Next, the sealed substrate 1 is equally divided into four blocks by cutting it at the
15 boundary lines 6 near the center lines of the sealed substrate 1 in the X and Y directions.
Subsequently, each of the four blocks is divided into individual areas 7. When such a method
is used for cutting a sealed substrate 1 that is likely to undergo significant deformations (e.g.
warping, undulation or deflection), the perforations 17 formed at all the boundary lines 6
alleviate the stress due to such deformations and thereby suppress negative effects resulting
20 from those deformations in the process of cutting the sealed substrate 1.
[0066]
Another possible example is as follows: Perforations 17 are formed on the boundary
lines 6 near the central lines of the sealed substrates in the X and Y directions. Next, the
sealed substrate 1 is equally divided into four blocks by cutting it at the aforementioned

25 boundary lines 6. Subsequently, for each of the four blocks, perforations 17 are formed on



every boundary line 6. Then, for each of the four blocks, the seal ed
substrate 1 is cut at every boundary Iigf 6. Such a nethod is also
effective for suppressing negative effe€ts resulting from warping,

undul ation, deflection or other deformations in the process of cutting the

scal ed substrate 1. 5 [0067] I'n any of the previous enbodi ments, the
seal ed s Ul%%lry%ﬁﬁléar? e &Efc-?leﬁ hiop ﬁ a B oG éks3t %@galé’d §1fb sL: YqE (?.\rt abbe
resin as the“sealing resin 4. Is is not the on p033| con guratlon

For exanpl S h S the

possi bl e’ (M5 hg %egﬁﬁ’e gwﬁmdﬁéé}? R B et et dpishefnal e
sem conduct or parts by 0 power sem conductor chlps as the chips

and an ep PEERIAS, oy 01%. equon RE 0&@5@?%@%@18@4 e [PeRssy of cutting th% is
al so possible to nmount a plurality of chips 3 on one area 7. For exanpl e,
i f a pl ura&bdledsubstrated chi ps are nounted on one area 7, this area 7 can
function as a surface light 15 source after being S|ngulated. It is not

al ways hedexsary that the plurality of chips 3 nounted on each area 7 have
the sane function. For exanple, if a light-emtting elenent and a

l'i ght-recei vingn @heWBAke PrefiolP eMbBainRAsONR RARA slbsttadld $ RAHTED cﬁfp@ akUREt i on
as an optical sensor after being S|ngulated [ 0069] 20l n any of the

previ ous. SHI?Q@' RN Fandfi@nt ?ﬁéo% 1%51 ¥5‘a‘i’1ﬁlg ’}8&!{% Whl(grls Xoﬂ{he%%ﬁ sHiown

in the fi es relative to e |rra Ilethe fir aser

ream 12 ot HieBoEont Ligel bean it ues TR SRR O Eﬁﬁsf‘mg f

exanple, it is possible to ane the irradi ati on head 10 in the X Y

di rectiont¢ ép%ltfutb% prgseRthidvenionanghe AredicHen jof doyver sepisongpstar azmﬁé bg/ BHEE t he
irradiation 25 head 10 may be noved in the X or Y direction. The point is
t o nmovid t hewemdshacandaetdr ehips as the chips 3 and an epoxy resin or the like as the sealing resin

4,
[0068]
It is also possible to mount a plurality of chips 3 on one area 7. For example, if a
plurality of LED chips are mounted on one area 7, this area 7 can function as a surface light

15 source after being singulated. It is not always necessary that the plurality of chips 3 mounted
on each area 7 have the same function. For example, if a light-emitting element and a
light-receiving element are mounted on one area 7, this area 7 can function as an optical
sensor after being singulated.

[0069]

20 In any of the previous embodiments, the table 9 was moved in the X or Y direction
shown in the figures relative to the irradiation head 10 while the first laser beam 12 or the
second laser beam 18 was thrown at the boundary line 6 of the sealed substrate 1. This is not
the only possible operation. For example, it is possible to move the irradiation head 10 in the
X or Y direction relative to the table 9. Alternatively, both the table 9 and the irradiation

25 head 10 may be moved in the X or Y direction. The point is to move the table 9 and the



22 irradiation head 10 relative to each other in the X or Y direction.

[ 0070] Anot her possible nethod is %o change the irradiation angl e of
the first |l aser beam 12 and the second F ser beam 18 thrown fromthe
irradiation head 10 onto the seal ed substrate 1, 5 so as to nove the spot

of the | aser beamon the seal ed substrate 1 and thereby change the relative
position : . trate |I. During this
operation?§% eﬁgggﬁgébg%%é??ﬁ?g%%ﬂgﬁgpgﬁE@@¥?gli%??bn head 10 may be hel d
static OV[G@%ﬁd relative to each other in the previously described manner.
[0071] 10I'n"‘any of the previous enbodi nents, each boundary line 6 was
formed by one |ine segnent. This is not the only possible form For

exanpl e, the prd9Ei PPsRleMetindiis toghenee ths Tradipfiaa %sfet MHehe He lappeben ke
boundary line 6 includes a curved line or a polygonal |ine conposed of |ine
segment s. ang gwrsdeangllgser bépan by teewn fromtbeairradintioamead Koortie thesealed pubstratedase
where a package having a curved or polygonal line included in its external
form (& gsoasibnoeetiad spokiofitheOhsaremn yonCihe dpaled syistata deshdofieiety tchageahe

seal ed substrate. In this case, the perforations 17 or 19 are arranged in
the fonn @dafiveostion Betwen BRI IX@PB&m had e séQQidibstrate 1. DlirthgaRY Pbratibe, the
previ ous enbodinents, the sealed substrate 1 was fixed to the table 9 with
t he adhesi ThiiS,d - ] i ol he
seal od 20 et RSrde  Hutnd Tnidich Baf b bpBR5Ehh gL incb 8l rik A och 02
it is pref rabu to formgro Ves in the surface of the table 9 at the
portions & Q&Hﬁﬁﬁp¥wgmﬂ8&§8§$§ M"2H8°6 will lie. These grooves serve as a
passage for renoving the dross produced in both the process of formng the
perforati&ﬁgll7 or 19 in the seal ed substrate and the process of completely

cutting the sealed substrate 1 (particularly, in the latter process). 25
[ 0073]10 23 In any of the previous embodiments, each boundary line 6 was formed by one line

segment. This is not the only possible form. For example, the present invention is also
applicable in the case where the boundary line 6 includes a curved line or a polygonal line
composed of line segments. Accordingly, the present invention can also be used in the case
where a package having a curved or polygonal line included in its external form (e.g. a
15 certain kind of memory card) is produced by cutting a sealed substrate. In this case, the
perforations 17 or 19 are arranged in the form of the curved or polygonal line.
[0072]
In any of the previous embodiments, the sealed substrate 1 was fixed to the table 9
with the adhesive tape 8. This is not the only possible form. For example, the sealed
20 substrate 1 may be held on the table 9 by suction. In this case, it is preferable to form grooves
in the surface of the table 9 at the portions on which the boundary line 6 will lie. These
grooves serve as a passage for removing the dross produced in both the process of forming
the perforations 17 or 19 in the sealed substrate and the process of completely cutting the
sealed substrate 1 (particularly, in the latter process).

25 [0073]



It should be noted that the present invention is not limted to the

previ ously descri bed enbodi nents. These ?nbodinents can be arbitrarily and
appropriately conbi ned, changed or seleCiively adopted as needed wi t hout
departing fromthe spirit and scope of the present invention. 5 EXPLANATI ON
OF NUMERALS [0074] 1... Sealed Substrate 2... Crcuit Substrate 103... Chip
4... Sealing Resifauf be nolt\%r{ﬁatl?ﬁé ﬁre&nt 1nv§%H?Q§‘5¥t &1 t6- th%pm%{/l%ﬂsl}égscnbed

Adhesi ve Tape (Fixing Means) 9.. e (Moving Means) rradi ation

Head 11.. .. }h38flent® %egeaén%od{r{’rg*ﬁse antglg}bc%?anEf{l ahd Igprg/&%ﬂgg' combined, changed

or selectively adopted as needed without departing from the spirit and scope of the present

invention.
5
EXPLANATION OF NUMERALS
[0074]
1... Sealed Substrate
2... Circuit Substrate
10 3... Chip
4... Sealing Resin
5... Lens Part
6... Boundary Line
7... Area
15 8... Adhesive Tape (Fixing Means)
9... Table (Moving Means)
10... Irradiation Head
11... Laser Oscillator (Laser-Beam Generating Means)
12... First Laser Beam (Laser Beam)
20 13... Tube

14... Assist Gas

15... Nozzle

16... Target Portion

17,21... Perforation (Through-Hole)

25 18... Second Laser Beam (Laser Beam)



12 First Laser Beam (Laser Beam 2013... Tube 14... Assist Gas 15... Nozzle
16... Target Portion 17, 21. 5Rerforation (Through-Hole) 2518..
Second Laser Beam (Laser Beam) 19... Perforamion (Blind Hole) 20...
Rotary Blade 25 CLAIMS I.A cutting device used for producing a plurality
of electronic parts by formng a seal ed substrate by resin-sealing a chip
nount ed on eachupfp@ﬁﬂ&ﬂmﬁi@ﬂqu&ﬂ@reas provided on 5 a circuit substrate,
and by cutting the seal ed substrate at a boundary line of the plurality of
areas, conprising Rothiy@Rg Means for fixing the seal ed substrate, a

| aser - beam generating“neans for generating a | aser beam and a noving neans
for noving the sealed substrate and/or the | aser beamrel ative to each

ot her, characterized in that the | aser-beam generating nmeans generates a
first laser beamfor form ng perforations on the boundary line and a 10
second | aser beam for cutting the seal ed substrate at the boundary |ine on
whi ch the perforations have been forned.



2. The cutting device for producing a plurality of electronic parts
according to claim1, characterized in %gat the first |aser beamis a

pul sed beam and the second | aser beam is a continuous beam 3.
The cutting device for producing a plurality of electronic parts according
to claim1 or 2, characterized in that the | aser-beam generating nmeans
includes a fiber |aser oscillator or @ Xf\gsl aser oscillator. 20

The cutting device for producing a plurality of electronic parts according
to one of clainms 1-3, characterized in that the perforations are

t hrough-hol es. S. The cutting device for producing a plurality of electronic
parts according to 25 one @§70|aln¥ char r|ze i n that %hﬁ _
perforations are bl i‘heltieg gwice ygd for Pmducﬁlg ali{yt Qi SR QBiFiRRES Py forming
producing a plurality of electronic parts accordlng to one of clainms 1-5,
char act er iazgalcd substiaie by restnsecaling echinimamtadma earl el plusalits of areas nrevidedcat anmi ¢
or a netal. 5 7. The cutting device for producing a plurality of

el ectr dni @ quanit sulstael aidigy tuting theodealel avbsrate- 4,2 whadagtlawei ofebe plurdlingdf t he
el ectronic parts are optoelectronic parts or power sem conductor parts.

108. A cut aidag BRipHREhgUS BHinkOfedts O GixNi fhe Rbalb@IshBsyraRf aQEﬁ‘ﬁibEQﬁ'gén&@ﬁﬁ§ by
form ng a seal ed substrate by resin-sealing a chip nDunted on each of

plurality,of, ags tanaB %sep%e Céﬂ&?'rﬂ%\f?ﬁ%ﬁ‘}eﬁﬁl i) ﬁlec%feh%glbgtﬁ%

seal ed substrate ary I'ithe o reas, conprising a
step for the str e and, an |rr diatign ste for in t he
scal ed subtdbhfs R AER fi‘i’.aéwe et eyt iy Bt i BrstdeaRraepigatin
throwing a 15 | aser beam at the seal ed substrate, characterized in that, in
the irrad™M$AR8ensalss 2 it lareatheams s formige safoptionh enyBe heundary iling asg a
thromng a first |aser beamat the seal ed substrate, after which the seal ed
subst rl&t es¢oond Uasebybeptr toni quifing e egatkd) substratb e nthatbouhéarl dimred an ywhicinghe

perforations have been formed.

2. The cutting device for producing a plurality of electronic parts according to
claim 1, characterized in that the first laser beam is a pulsed beam, and the second laser beam

15 1is a continuous beam.

3. The cutting device for producing a plurality of electronic parts according to
claim 1 or 2, characterized in that the laser-beam generating means includes a fiber laser
oscillator or a YAG laser oscillator.

20
4. The cutting device for producing a plurality of electronic parts according to

one of claims 1-3, characterized in that the perforations are through-holes.

5. The cutting device for producing a plurality of electronic parts according to

25 one of claims 1-3, characterized in that the perforations are blind holes.



9. The cutting nmethod for producing a plurality of electronic parts
according to 20 claim8, characterized b@ that the first |laser beamis a
pul sed beam and the second | aser beami S a conti nuous beam 10.
The cutting nmethod for producing a plurality of electronic parts according
to claim8 or 9, characterized in that a fiber laser oscillator or a YAG

| aser oscillator is used to 25 generate the first | aser beam and the second
| aser beamin the irradiation step. 27 11.The cutting nethod for producing

0Bl LY 90 et B 9651 L0, LONDAS, R ARBLIR S5 ot 1

characterized in that 't ora h- hol es.

met hod for _producing_a.plurality of electronic rt.s according to one of
Clai s 8 P88 LR SroTrderined Hafat oS R DR A T AU BT S AGFEENC of
13. The cutting nmethod for producing a plurality of electronic parts
accordingaﬂﬁd@ne of clainms 8-12, characterized in that a base material of
the circuit substrate is a ceramc 10 or a netal. 14. The cutting
met hod Sor producing a plurality of electronic parts according to one of
clainms 8-13, characterized in that the electronic parts are optoel ectronic
parts or power 7sem qusdugingldepiRt tfor producing a plurality of electronic parts according to

one of claims 1-6, characterized in that the electronic parts are optoelectronic parts or power

semiconductor parts.

10 8. A cutting method used for producing a plurality of electronic parts by
forming a sealed substrate by resin-sealing a chip mounted on each of a plurality of areas
provided on a circuit substrate, and by cutting the sealed substrate at a boundary line of the
plurality of areas, comprising a step for fixing the sealed substrate and an irradiation step for
moving the sealed substrate and/or the laser beam relative to each other while throwing a

15 laser beam at the sealed substrate, characterized in that, in the irradiation step, perforations
are formed on the boundary line by throwing a first laser beam at the sealed substrate, after

which the sealed substrate is cut by throwing a second laser beam at the boundary line.

9. The cutting method for producing a plurality of electronic parts according to
20 claim 8, characterized in that the first laser beam is a pulsed beam and the second laser beam

is a continuous beam.

10. The cutting method for producing a plurality of electronic parts according to
claim 8 or 9, characterized in that a fiber laser oscillator or a YAG laser oscillator is used to

25  generate the first laser beam and the second laser beam in the irradiation step.



10

27

11. The cutting method for producing a plurality of electronic parts according to

one of claims 8-10, characterized in that the perforations are through-holes.

12. The cutting method for producing a plurality of electronic parts according to

one of claims 8-10, characterized in that the perforations are blind holes.

13. The cutting method for producing a plurality of electronic parts according to
one of claims 8-12, characterized in that a base material of the circuit substrate is a ceramic

or a metal.

14. The cutting method for producing a plurality of electronic parts according to
one of claims 8-13, characterized in that the electronic parts are optoelectronic parts or power

semiconductor parts.



