SEM CONDUCTOR CUTTI NG DEVI CE, SEM CONDUCTOR CUTTI NG METHOD, * SEM CONDUCTOR
CUTTI NG SYSTEM LASER CUTTI NG DEVI CE AND LASER CUTTI NG METHOD 5 BACKGROUND
OF THE I NVENTI ON [0001] The present invention relates to a cutting
apparatus which cut_out a workpiece such as an IC chip and a nenory card
from a seni conduct SEMIGRNDIEIOR 68001 1N DE Y BodEMICONDUHGTOR

sem conduct or substrate fornmed with a plurality of sem conductor device
regi on such GVETINGMEEHOR, SEVHCQNP UCDOR CERTING S YSTEM] DASER age)
along a predetermned cutting line so that individual sem conductor device
-is cut out, JapaneCUPHINGIDE¥ICEAND NASER CUTFRNGMETHOBpanese Pat ent
Lai d- Open No. 2005-238246 disclose a cutting nethod using a | aser beam
[0003] In the cutting nethod using the | aser beam the | aser beamis
scanned al ong the predeterm ned cutting |ine by using scanning neans such

as a %Iv RETE UNPOF P EYRVERTY } conduct or substrate can be cut al ong
t he predegerm—n'ggimph-np TTES ar 1

t—the sem conductor device regions
wi t hout ' 1 he sem.conduct ar sybstrate and a st hol dj ng t he

subst r at lOpPYETREBiaSer] Shopan ofiated 483 A iR ARPAF TS HEI Lo SULF Vorkeseng | s
performed along the predeterm ned cutting lines _of all the sem conductor
devi ce r e8RS 2RilLrehip pgka megpory icaedifrgm deranigpnductqrubsirate. as a scanni ng
center of the |aser beam nore away fromthe scanning center is, nore

| ar ger i si0802bpep mathed efentiing p sginvennduetor pebséiate fomged adth oplurfldg@s] To
" make the taper of the cutting section smaller, it is conceivable to

di st ance sehdcgrhietirdgvice megion Suchrad h BG4 (balbguidi atrey) andos CERt(ehipisimsever ,
when the scanning center is away fromthe sem conductor substrate, the
neceswi t ypaekage)al@psd pugdétetmimd euttROlihiosy that ks dusidniitoh dacsn devide is
position accuracy of the |aser beamis deteriorated. The increase in the

| aser outquilout, JagknetOPAteRt 1AL ORGENON200%142308 2l RphRR6PaRef Lhiddpén and
the high cost. Further, when the scanning position accuracy is

det er i or agho0isiEI oM dBRMse AREROIRIFONINEa LABALLRE ST ze managenment of
t he sem conductor device to be cut out becones difficult.

[0003] In the cutting method using the laser beam, the laser beam is scanned along the

@i

predetermined cutting line by using scanning means such as a gélvanomirror, so that
15  the semiconductor substrate can be cut along the predetermined cutting lines of all the

semiconductor device regions without moving the semiconductor substrate and a stage

holding the substrate or a laser oscillator.

[0004] However, when a laser scanning is performed along the predetermined cutting

lines of all the semiconductor device regions with a position fixed at one place taken
20  as a scanning center of the laser beam, more away from the scanning center is, more

larger is a taper (inclination) given to the cutting section.

[0005] To make the taper of the cutting section smaller, it is conceivable to distance

the scanning center from the semiconductor substrate. However, when the scanning

center is away from the semiconductor substrate, the necessity of increasing the laser
25  output arises, and the scanning position accuracy of the laser beam is deteriorated.

The increase in the laser output leads to the increase in the size of a laser oscillator



[ 0006] Further, a nethod of cutting the sem conductor substrate along the 5
predeterm ned cutting line so as to cut out the individual sem conductor
devi ce includes a nmethod of using a cutting blade such as a di anond bl ade
(see Japanese Patent Lai d-Open No. 2003-163180) [0007] In the cutting

met hod using the cutting blade, high speed cutting of the sem conduct or

substrate is nade possible, and at the sane.ti : b sgrtion is 10
gener al lapd thohigheasts FvsgT, Yhegthe canping %ﬁ&“h%%ﬁ‘%?zsdgaéﬁﬁ%& ﬁfe;c cutting

apparatus using the cutting bl ade_has been often used t? ﬁiUt Qul cttohe

sem condueieationducanes goarses and e sizeaBaRaREERLRS BeSeMIgRfdar d&Vies Oses onry
a linear line such as a rectangle. [0008] However, the predeterm ned

cut ti ng el i€ ofiOhRbingBdiffioglt.udes an odd- shaped |ine portion which is not in
t he shape of a continuous straight |line such as a curve 15 portion and a

convexo ' i 8P cutBH thedentidenduapaubitrate plongiten is unable to be
cut by ﬁﬁ@ﬁg\lﬁ‘ﬂh%%ﬁﬁ‘ggg I—|(e:l?1ce,g to cut out the sentconductor device

i ncl udi %e@eﬁ%@%‘ﬂ%dgi lgfli\k,},%?‘g a?ﬁ{e %dt&'ﬂg %l‘fe'"iﬁdﬁ‘iiﬁﬁ‘l kéicohdidier dewidel ng net hod

using t r osed in Japanese Patent Laid-Qpen

No. 2005-142303 and Japahese Pate Lai d- . - i
consi deriagludgpa ["Gﬁ@é](’fleﬁm&ﬁe?“,“a"ﬂ%Bfaﬂﬁ?{ﬁ%‘dﬁge&l&g@ﬁg%? %\} Q%%’?%?ﬁ?%? , as

conpared to the nmethod of usin She cutting blade, is slowin cutting
speed. Rmeﬂdraid-ﬂpenwﬁ%éééﬂiﬂ device imediately after the conpletion
of the cutting may fly in any direction by the forca of.th«% illvater jet.
[0010] Fie00Em, thé cutting meshdrbusing thesqutigng plads.dugh spred fiue Q1dihossible to
increase the 25 cutting speed by setting the strength of the |aser, beam

hi gh. Hoygyiesnduslee Bubshatsismeatyt fossible, hed htde sabe 4, shesgittipg §HLUORHE -
sem conductor may change its nature. Further, when an attenpt is nmade to

conplete éd%galgpﬁrgkm odih ks Sinibearhiph gedicatHae ncuiting Appasatus e, t he
cutti ng ectl dn econes coarse. It i s, thus, concelva e that the aser
& i h ivabl e that the |

;ogam cut {[:slnrfg tileCcuftfy Bladd elelRh HrRa dseer dut @ut ikeemiadeuetoniiedde ducaseng | i ne
the predetermined cutting line comprises only a linear line such as a rectangle.
{0008] However, the predetermined cutting line sometimes includes an odd-shaped
line portion which is not in the shape of a continuous straight line such as a curve

15  portion and a convexoconcave line portion. Such an odd-shape line portion is unable
to be cut by the cutting blade. Hence, to cut out the semiconductor device including
the odd-shape line portion, the adoption of the cutting method using the laser beam or
water jet disclosed in Japanese Patent Laid-Open No. 2005-142303 and Japanese
Patent Laid-Open No. 2005-238246 is considered.

20 [0009] However, the method of using the water jet, as compared to the method of
using the cutting blade, is slow in cutting speed. Further, the semiconductor device
immediately after the completion of the cutting may fly in any direction by the force
of the water jet.

[0010] Further, in the method of using the laser beam, it is possible to increase the

25  cutting speed by setting the strength of the laser beam high. However, when the

strength of the laser beam is set high, the semiconductor may change its nature.



repeated in a plurality of tines so as to performthe cutting of the
predetermned 5 cutting line. However, when all the predeterm ned cutting
lines (entire periphery of the sem conductor device) are cut by this

nmet hod, the cutting processing speed often becqnes s| ow. [00111 Further,
as descr i Bedherpyhen amattemmpicis miadsdo semplide the suiting By theslaperntheam, irjadiation
possible to cut the sem conductor substrate by the | aser beam scan in a
si ngl e tiima $ipgleCimsithe ouftinp sediomphacofss cearge.hJt isfthuseonasgerbld dmttlis gh.

[ 00121 However, when an attenpt is nade to conplete the cutting by the

| aser bealasadsani cutdngio@legy prodeteriniveedalepth 0@t deeriiaed ¢BSing QeSS -
Further, in this case, even when the output of the |laser beamis high, it

| S necessghb¥ate® iR bRirkiNg oF'inkds D 4546 oA IR ctbiaY off S . Hence,
an anount gfaheét gerrlestgt ed acscorrpani%gdowi th fhe1 %5 Ias@]rgﬁggfaﬁ?ﬁ??r adi ation

T o AR, N0 b R Al 57
TS LGPLASTED s B Wbl A b 0

aligned with the layer nost difficult to cut (for exanple, a glass epoxy
print subRePEEE sloxer 20 when the semi conductor substrate has a package
resin layer and the glass epoxy print substrate |ayer). However, in this
met hod, t981tbEnthencassleseribadeaboyein thy ewdng methask using thstlrser beaypeitds becones
wor se than expected and the increase in the cutting width of other |ayers
due to hemssibbrtonad theotenvearlustor[stbdtdite Byrthd aser beanasdandea singlé tine by
apparatus, so as not to give sonme danage to the 25 apparatus by the |aser
beam eneadettiig theg culbpmt \(@rdagtigast thé heerbyaephiphe on the opposite side to the
| aser oscillator is disposed with a |aser receiving nmenber made of a fire-
resi st anqooNZE Béwaderswhén as afbnpi RumderdRdAGI6e R @&ﬁin%%&(ih&%?,é} BBm

10- 328875 di scl oses a net hod of addi ng a danmpi ng strucfufe or a scattering

reflecti qragts h'%%dlg[eletiﬂﬁ, theutefidecRBRBbEdnd NG akdeat vy Efm&ﬁg%hw @g?r{“;”bef

di sposed in parall"el with the workpiece, so that the | aser beam'reflected

by the | 3566 e Stpte B8 tHPARG bedRER HIRH, iPis' BRI MRk S6RIALRED)

speed sloﬁr to some extent. Hence, an amount of heat generated accompanied with the

15 laser beam irradiation may be increased, and the cutting width becomes larger or the
semiconductor changes in its nature (inner element is broken).
[0013] When the semiconductor substrate has a plurality of layers mutually different in
the materials, it is a prevailing practice that the output of the laser beam is aligned
with the [ayer most difficult to cut (for example, a glass epoxy print substrate layer

20  when the semiconductor substrate has a package resin layer and the glass epoxy print
substrate layer). However, in this method, the coarseness of the cutting sections of the
6ther layers becomes worse than expected and the increase in the cutting width of
other layers due to heat becomes noticeable.
{0014] Further, in a laser cutting apparatus, so as not to give some damage to the

25  apparatus by the laser beam penetrating the workpiece, the workpiece on the opposite

side to the laser oscillator is disposed with a laser receiving member made of a fire-



[ 0015] However, when the |aser receiving nmenber is provided with the

danpi ng structure or the scattering reflection structure of the | aser beam
as disclosed in Japanese Patent Lai d-Open No. 10-328875, the structure of
the | aser receiving nenber becones conplicated, which |leads to the increase
in the size of laser receiving to nenber and high cost. [0016] Further, an
region di sposed with the |aser. receiyvi ¥R it @gve

sonet i n@lsﬁ@@&%efﬂﬂéuﬁﬁw TRt %39%11%2? ﬁ%o eaclfaison 2@? '?gmrenove soot and
dust generated by the cutting of the workpiece. Howev .

convent disclakes amthositﬂftaidﬁglgafbﬁ*ﬁ'&‘ﬁ’tﬂ&ﬁtmfﬁt‘?éggro%fcagﬁﬂn% IS S{Fgﬁtﬁl{/ﬁa e
enough by the dust collection air are 15 adhered to %IF% V@}; pi ece and the

| aser r geduskrhgameaoiie flat lserabgeinisganemnbertdifrgsed BoRAREC M EL R ng. [0017)
Further, as described above, in the |laser cutting apparatus, since

process mgk,%e&r 5§ (540 RSerRain RNk thelmerteedvingonember dass 189F ece
I rradi ate th the | aser beam adheres to the workpiece, it is necessary to

cl ean the kpi f the cutting 20processing. [0018] However, when an
amouht 5¢ac¥}ﬁ@e 9)00 Z%‘%ié g{ndebri s generated fromthe workpiece is great and

E E: 2?22{)& 1%3 ouat %ﬁ&ﬁg{la{siﬁgre%ﬁ%gﬁﬁﬁ%cr fs{])ggﬁd@& qidfthedampmecases where

processing ta long tinme and the

Par | culsiesre of e SONIREMEAE DFRIATEHE R Srae e R e R e
:ﬂlr 1]: :gg J:;;ggsfagstggtelabig?(gp;g%fg36??@%89?, t Q gtrgclfg}?c (Etjlﬁe ?zfangl‘cchklir}mchﬂgg
~ becomes complicated, which leads to the increase in the size of laser receiving

10 member and high cost.
[0016] Further, an region disposed with the laser receiving member as described above
sometimes becomes the flow pﬁth of a dust collection air to remove soot and dust
generated by the cutting of the workpiece. However, in the conventional laser cutting
apparatus, the soot and dust not removable enough by the dust collection air are

15 adhered to the workpiece and the laser receiving member, thereby necessitating
frequent cleaning.
[0017] Further, as described above, in the laser cutting apparatus, since processing
debris such as soot and dust generated from the workpiece irradiated with the laser
beam adheres to the workpiece, it is necessary to clean the workpiece after the cutting

20  processing.
[0018] However, when an amount of the processing debris generated from the
workpiece is great and the adhering amount thereof is also great, there are often the
cases where the cleaning after the cutting processing takes long time and the
processing debris not removable by the cleaning is left remain.

25 {0019] Particularly, since the laser beam penetrates the workpiece from its surface side

to the back surface side and cuts the same, at the back surface side also, the processing



debris is generated, and adheres to the back surface of the workpiece.
Consequently, cleaning after the cutting processing nust be perforned at
bot h surfaces of the workpiece, and there is a possibility that this
becones di sadvant ageous in tinme and the remaining anount of the processing
debris i rﬁ‘i’é’éé‘ég?nesfte@)mﬁ adfipren &9 they back sHrfaegeol the avorkpises.i Somssiquentty,f r om
the |ight em ssion surface (lens surface) of the |aser oscillator toward
t he wor kptletrang afterthe hettipggreessing nuketh be performeedatdmth sufadehof woy kpi ece
adheres to the light em ssion surface, an appropriate laser irradiation is
unabl e t owbrkppeef ardehere 140 poRYibHTit SUAMVBIRY beboritdiibAVENBEEM S Q814 add'Bie
present invention provides a sem conductor cutting apparatus capabl e of

reduci ng Rihaidift kLS tAE pRocesiihs B IEMEbIARPY a | aser beam of a
sem conductor substrate w Phout extending the distance fromthe

sem cend r t | ., 1510022 Further, the
pres e%t i‘@@gﬂ@gﬁ&%ﬁg{% e@cgagse gﬁ’?%%?\%%gp %)e;agfcri(g@?féc:h%%ttﬂ[‘gﬂog g’{fa?ﬁ %fﬁabl e of
performn uty i f a sem conductgr deyice incluging an odd-shaped |line
portion fsg{)ﬁf?%%ﬂg%rﬁsﬁro?ﬁ&ﬁgt% toy&ﬁ‘iﬁpa‘f"ér\{"ﬁecﬁ’ ¥ Ghﬂ?ﬁgg?ﬁss‘é‘ﬂdic feover,
securi-ng a high grade cutting section. [Q023] Further, the present
i nvent i orgCBF@g‘? emghe worlniser adhsresdaithe Hghtamissian surfacy, angaplopriefe securing
a high grade cutting section by cutting a sen conductor substrate with a
| aser bedaseandadiation issuiahly tarbeipeeformed. in cutting width, and noreover,
perform ng the cutting at a high speed, while preventing changes in the
nature of the sem conductor. [0024] Further, the present invention provides
a |laser cutting apparatus capabl e of 25avoi ding giving damge to a
wor kpoec BRIEE SUMMARYaDF 'EHEINVENTYON | aser recei ving nmenber by using
the | aser receiving nenber of a sinple structure. :
[0021] The present invention provides a semiconductor cutting apparatus capable of

‘reducing an inclination of a cutting section by a laser beam of a semiconductor

substrate without extending the distance from the semiconductor substrate to a laser
scanning center.

15  [0022] Further, the present invention provides a semiconductor device cuttiﬁg system
capable of performing cutting of a semiconductor device including an odd-shaped line
portion from the semiconductor substrate at a high speed, and moreover, securing a
high grade cutting section.

[0023] Further, the present invention provides a semiconductor cutting apparatus

20  capable of securing a high grade cutting section by cutting a semiconductor substrate
with a laser beam and suppressing an increase in cutting width, and moreover,
performing the cutting at a high speed, while preventing changes in the nature of the
semiconductor,

[0024] Further, the present invention provides a laser cutting apparatus capable of
25  avoiding giving damage to a workpiece by a laser beam reflected by a laser receiving

member by using the laser receiving member of a simple structure.



[ 0025] Further, the present invention provides a |aser cutting apparatus
capabl e of inproving a renoval function of soot and dust by dust collection
air by using a |laser receiving nmenber. [ 0026] Further, the present
invention provides a |aser cutting apparatus capable of 5 suppressing
adherence to both surfaces of a workpiece of a processing debris generated
fromthe workpiece to be cut by a | aser m t, the

pr esent [0025EKusthaf, Pedreds nyed %Bﬁ%ﬁ%stag@ g%u?hﬁ%@ﬁ@?ﬁ%é%h cuts a
sem conductor substrate to cut out a senl')canduc or,. deviﬁfum{iﬂ Ql? Jraser
beam Thepmwier atepsoviah fingtion Hfsacteandsiist by qug,ColsHhian & &Y U3iie sufting and io
scanning the | aser beam a transport nechani sm which causes the

sem conglielvahg sidhiier.at e and the | aser oscillator to relatively nmove, and a
controller which controls the |aser oscillator and the transport mechani sm

Wien a i tioh deea hegr amisngapplardies eapaslerofounded by a
@%@Eﬁh&ﬁih@ﬁ{é}&@ﬁyﬁ&l peeM 28¢f eRp y

predet e cuttin ine are provided in the sem conductor substrate,the

controller cont r%}%}g&[&%é& 3SR e BED FRIGITR ceo e B cd sz &bsisanni ng center

of the PURREFSHE l'aser osclllator is |located above a position inner

than the predeterm ned cqutti | i ne. of m conduct or devi ce regi on and
causes gn@cmﬁééfo%é}g‘? VPRFC qg bﬁeﬁu 8?%11 %g%g%g’nni ng of the | aser beam al ong

the predetermned cutting line of the seniconduct. I gi on. [0028]
As anot {892 A eane asperd, easessnt Ifygaien I']rr?vb‘f‘?’ﬁ\f’l'S‘&B’é‘%;{mggt\r“lﬁk ggtrtli(r?gct or device 20
cutting systemwhich cuts a sem conductor substrate al O@'gﬁfa (ﬁqrvedee\g]ﬁflm ned
cut ting appmantsonltioh cowta sensesndusti subHFale i FLE OV # ARMISPRART R MYAEG  Clt ti ng
line conprising a first portion having a straight |ine shape and a.second
porti on Jyayirt@an. Shrnmpdiatisinetudes r oratiasr psillatopeanadlsof odtputipe ead, |
includes a blade cutting part which cuts the sem conductor substrate al ong
the fir Sstcaﬂﬁﬁ% kRN a¥drttRam, & Wahbpgt hicalmismawhich causer the semidegdegopart whi ch
cuts the sem conductor substrate al ong the second portion with a | aser

beam [0 L0 osBd RS o rélB8valy @5eR] ahdw eodtialter priveli cegrals the
sem conasﬁlggtg%tc%(tiﬁbﬁig aﬁ’Sar atus which cuts a sem conductor substrate having

a plur aluligg / 3{:%%@21a§8?€é1&£ﬁ%ggﬁ{%&%n{sﬁﬂiWh@n\ﬂﬁﬁlx!i}aﬁtyl ¢EsRmibmainctofhe

appar at l"aser I'ator capabl e of outputting and scanning a
| aser begcrgiccarggio%s Gock Igecﬂlglg Sirrdildel b@%feﬁé@rrﬁﬂ@d L @SHRE line are provided in

the semiconductor substrate, the controller controls the transport mechanism

15 such that a scanning center of the laser beam of the laser qscillator is located above a
position ihner than the predetermined cutting line of each semiconductor device region
and causes the laser oscillator to perform the scanning of the laser beam along the
predetermined cutting iine of the semiconductor device region.
[0028] As another aspect, the present invention provides a semiconductor device

20  cutting system which. cuts a semiconductor substrate along a predetermined cutting
line to cut out a semiconductor device, the predetermined cutting line comprising a
first portion having a straight line shape and a second portion having a shape different
from the first portion. The system includes a blade cutting part which cuts the
semiconductor substrate along the first portion with a cutting blade, and a laser cutting

25  part which cuts the semiconductor substrate along the second portion with a laser

beam.



oscillator so as to scan the | aser beam along a predeterm ned cutting line
of each sem conductor device region provided in the sem conductor
substrate. The sem conductor substrate includes a plurality of |ayers
nutuallydﬂbgée ent jn materials. The controllg{ changes a paraneter of the
laser bodieH Andngihsrspec: the pasnsnhipvERURIPIogides AR IR GpUHCioR qumgs es { he
| aser oscillator to performan orbital scanning of the laser 10 beamin a
pl ural i t yappRratysghichguts hecmsigondustarsabsiraie having atrdimljty ohsemip@dBR}orAs stil |
anot her aspect, the present invention provides a |aser cutting apparatus
whi ch cutdevicewegions edth ke eam. iBlikgipacaus hicludeg alegr oscillatol capdbdsef beam
The apparatus includes a |aser oscillator which emts a |aser beam and a
| aser recritpitifig ARIBSmnMY £ stk a8d b®ntBHer whREMohaNisHe _l%,%:%f ed through
t he wor kpi ece setting 15 region. The | aser receiving nmenber includes a
| aser 5T eGkilaRs SUs'tSEa ¥k HbcRBRIR MG hiRAcARAIRY SRindald i ROl O {1 om
of” t'he i'ng mefser .

~an oufer portion to an I nner portion aser receil [ 0031]
As further 0 I r _aspect. . esent invention provides a | aser
cutting gglﬁlzédéltdhgf%\?\ﬁfg’gﬁc gﬁﬁign B‘%‘?‘%ﬁ‘iﬂﬁﬁ% S%‘B{COF?\“CSOWBI%EB&& B¢etting region
with a laser beam 20 The apparatus includes a | aser gscillator capable of
out put t i AETIFARCSEISF STsgrale 1l p @lvralityf 1aves suitualle Sierens Inrsarialivni ch

receives the | aser beam havi ng passed through the workpi ece setting region.
The | aserthesoatpllarchangper ppigdietricf the laserbeaneribginyinben of seannity times
approaches the workpi ece setting region as approachi ng a scanni ng center
axi s of teredchdayertpadropuss[the beer gecilator orperfoem arserbite] scaheingrof skentaser

i nvention provides a | aser cutting apparatus which cuts a workpiece set in
a worikpi deamgntatplnplitygf tmesiforthe shms predeeaminctheuttiagiae.at us i ncl udes a

| aser oscillator which emts a | aser beam and a cover nenber which

sur r ound$0e30} @swestill ancakidraispent, heeescheinvefioR plovids adisdricutthgSipphass f rom
whi ch the | aser beamenerges in the |laser oscillator and the workpi ece

setting kaGEPButs APokpIeRE sBERROK oikpidce degind rfe%iﬁ)ﬁtwiﬁiﬁlais@ﬁ Bkfn PQRE for
taking in a first air and an air exhaust 5port for exhausting the first

air. TPTE #%f;:ﬁﬁius%éluaé’g P8P AR WhRG cﬂiiF}s %%%Eé&lbgéanp%ﬁ afpser %C%l‘;piﬁggei n the

cover er at positions opposite to eac er acr’os_s t he” wor
oL 10 SRR NS Y RIGE G 0B R sk |2
°L 940 Lok STEE e PP ERaBR Bt RS e PRt 09
becorre aggf)arroggﬁcsftﬁg morkpiecc setting region from an outer portion to an inner portion of
the laser receiving member.
[0031] As further still another aspect, the present invention provides a laser cutting
apparatus which cuts a workpiece set in a workpiece setting region with a laser beam.
20  The apparatus includes a Iaser oscillator capable of outputting and scanning a laser
beam, and a laser receiving member which receives the laser beam having passed
through the workpiece setting region. The laser receiving member includes a laser
receiving surface which approaches the workpiece setting region as approaching a
scanning center axis of the laser beam.

25 [0032] As yet another aspect, the present invention provides a laser cutting apparatus

which cuts a workpiece set in 2 workpiece setting region with a laser beam. The



the preferred enbodi nents described with reference to the follow ng

drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS [0034] FIG 1l is atop
pl an vi ew showi ng the configuration of a sem conductor cutting 15 system
which is a first enbodi nent of the present invention; [0035] FIG 2 is a
front view of a |laser oscillator provided in a |laser cutting part in the
first enbodinment; [0036] FIG 3 is a schematic illustration shaw ng the
conf i gusgaratds afchades adeser escitlatoavdrich pmitha laser Bead AR SAYST Me3%037] FI G
4 is a side view showing a state of a substrate cutting at a blade cutting
part i ”w’hﬂgl Sitoshaeuhadt rentiaidi0ass bewGen 3 laser amitipgsiefacairen Whtshi ng a
nmenory card substrate and a predetermned cutting line in the first

enbodi ngnt.; 039] ' S&-iRAtaPand B¢ vedripiengsating nagign.c Thd
substra léﬁ{r%le%%ccgr@ﬁg?s tgg}%ic%)nsli n the first g‘n‘nodi ment ; [0040] FIG 7

Is a top plan vjew show ng the . r LS Bfs@ als ahd laf ast &xbaght |1 ne
por t i on§O¥EIdNGH IJP‘ES)‘HQ?SI anst%%”fa@gépg’gf ?an t%@ tirst embodi ment . [0041]
FIGS. 8A and 8B are front views. s | Ng. ta OSEY | of the
subssr aperti fortehbaﬁsﬁmgﬂh%ifibﬁélr\rﬁ&eﬂle?ﬁr\% aiY intake pér‘? afd i} 4iPSRaust Bl Bk

provided in the cover member at positions opposite to each other across the workpiece

setting region and closer to the workpiece setting region than to the laser emitting
surface. A flow path for a second air is formed on the opposite side to the laser
irradiation space with respect to the workpiece setting region.

10 [0033] Further objects or features of the present invention will become apparent from

the preferred embodiments described with reference to the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 is a top plan view showing the configuration of a semiconducior cutting
15  system which is a first embodiment of the present invention;
[0035] FIG. 2 is a front view of a laser oscillator provided in a laser cutting part in the

first embodiment;

[0036] FIG. 3 is a schematic iljustration showing the configuration of a laser oscillator

in the first embodiment;

20  [0037} FIG. 4 is a side view showing a state of a substrate cutting at a blade cutting - .

part in the first embodiment;

[0038] FIG. 5 is a top plan view showing a memory card substrate and a predetermined
cutting line in the first embodiment;

[0039] FIG. 6 is a top plan view showing a memory card substrate cut in corner

25  portions in the first embodiment;



5 [0042] FIGS. 9 and 10 are front views showing a state of the |aser
cutting of the substrate different fromthe first enbodi nent; [0043] FIG
11 is a front view showing a cutting groove at a | aser stepw se cutting of
the substrate in the first enbodi nent; [0044] FIG 12 is an enlarged
vi ew sholPB4OKHE. Jus aitopyplgn yisre shawingdhe mesiory ubgtrate cutin tragghiflinehe
substrate in the first enbodinent; [0045] FIG 13 is a front view show ng
t he cut t ipogtioesoodandividuatiz¢dimemobptatds duths figt embodieeatibst rat e; [0046] FI G
14 is an enlarged view showing the cutting groove at the |aser batch

cutting qOO4NEFISSHSAraldeB dfe fidI4Tdwicwingd 2 stdi€lofl § lRELcRthbgak Vi ews
showi ng a state of |aser stepwi se cutting of a package resin |layer and a

printed Rapéichtk Y B it dhbodiinest: enbodi nent; [0048] FIG 17 is an enlarged
view show ng a state of the |asér batch cutting of the package resin |ayer

and t Qe | ogr.d laver ; . 4 F 1 i I enl ar ged
Vi ew g ho&n{)‘r}]‘gﬁg@igﬁf ? iagg lﬁgg%fr? nto 1e}[4v%gﬁg\%nsg[zlr Ez%l tec %h% asgr %quﬂé)&?&fm tch
frequency;, [.005 FI 18R i sect.ional enlarged view showing a cutting
resul t ofS“P#réaq%alfgﬁrP‘iféO%t%‘%ﬁFﬁ?ﬁﬁl%QdWﬁtch frequency; [0051] FIG 19A is a
top plan enl aa;ged view showi ng a cutting result of the substrate at a low Q
switch fA8eAHAEG: 1047 9érop| viewGhowdes p cullinggropvhat| a lasgrdiepydse fetting obwi ng a
cutting result of the substrate at a low Q switch frequency; [0053] FIG
20 i s a fthoswistrate igbefing embedimerdedur e of the substrate cutting processing
of the first enbodi nment;
[0044] FIG. 12 is an enlarged view showing the cutting groove at the laser stepwise
10  cutting of the substrate in the first embodiment;
[0045] FIG. 13 is a front view showing the cutting groove at the laser batch cutting of
the substrate;
[0046] FIG. 14 is an enlarged view showing the cutting groove at the laser batch
cutting of the substrate;
15 [0047] FIGS. 15 and 16 are enlarged views showing a state of laser stepwise cutting of
a package resin layer and a printed board layer in the first embodiment;
[0048] FIG. 17 is an enlarged view showing a state of the laser batch cutting of the
package resin layer and the printed board layer;
[0049] FIG. 18A is a top plan enlarged view showing a cutting result of the substrate
20  at a high Q switch frequency;
[0050] FIG. 18B is a sectional enlarged view showing a cutting result of the substrate
at a high Q switch frequency;
[0051] FIG. 19A is a top plan enlarged view showing a cutting result of the substrate
at a low Q switch frequency;

25 [0052] FIG. 19B is a sectional enlarged view showing a cutting result of the substrate

at a low Q switch frequency;
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[0054] FIG 21 is a top plan view show ng the configuration of a

sem conduct or cutting systemwhich is a second enbodi nent of the present
invention; 5 [0055] FIG 22 is a top plan view showi ng the configuration of
a sem conductor cutting systemwhich is a third enbodi nent of the present

I nvention; [0056] FIG 23A is a top plan enlarged view show ng a shape of a
predetermned cutting line in a fourth enbodi Eg%t f the gresent I nventi on;
[0057] Fo053]E36. 2Bisa flowchpirhphawmingibeBrogrdHr 9 W@S HE6(HEMEshape of a
predetermned to cutting line in a fourth enbodi mrent of the present

| nvent i QRycekQRBS tifel fGst 2Mbodiment;op pl an view of a laser cutting apparatus
which is a fifth enbodi nent of the present invention; [0059] FIG 25 is a
section ' 0 b vidvagiowillg tiecdndiparationt dfiagg e gtaas of a fifth
enbodi n@h?s;/“]ﬁb[ %{)gof}béla% 26 is a s%hemat i ¢ di agram showi ng t he
configuration of a lager | iinRnt He&thk pe@EnClbvEAtREh; appar at us of the
fifth er?HGH}Wﬁ{cPI r’é 17 a%f%@lldﬁ-ﬁ?(gdla. top pl gn view of the semiconduct or
SUbStsr at[%OéSO] G, 3% & Yop plan Sl h b T ARt AldtSofY scnil€oddubtdt embodi ment;

cutting system which is a third embodiment of the present invention;
[0056] FIG. 23A is a top plan enlarged view showing a shape of a predetermined
cutting line in a fourth embodiment of the present invention;
{0057] FIG. 23B is a top plan enlarged view showing another shape of a predetermined
0 cutting line in a fourth embodiment of the present invention;
[0058] FIG. 24 is a top plan view of 2 laser cutting apparatus which is a fifth
embodiment of the present invention;
[0059] FIG. 25 is a scctional view of a movable stage in the laser cutting apparatus of
a fifth embodiment;
15 [0060] FIG. 26 is a schematic diagram showing the configuration of a laser oscillator
in the laser cutting apparatus of the fifth embodiment;
[0061] FIG. 27 is a top plan view of the semiconductor substrate to be cut by the laser
cutting apparatus of the fifth embodiment;
[0062] FIG. 28 is a view to explain a reaction of a laser receiving member in the laser
20 cutting apparatus of the fifth embodiment;
[0063] FIG. 29 is a sectional view of 2 movable stage in the laser cutting apparatus of
the fifth embodiment;
[0064] FIG. 30 is a top view and a side view showing a shape example of a laser
receiving member in the laser cutting apparatus of the fifth embodiment;
25  [0065] FIG. 31 is a top view and a side view showing another shape example of the

laser receiving member in the laser cutting apparatus of the fifth embodiment;

10



[0062] FIG 28 is a viewto explain a reaction of a |laser receiving nmenber
in the laser 20 cutting apparatus of the fifth enbodi nent; [0063] FIG 29
is a sectional view of a novable stage in the laser cutting apparatus of
the fifth enbodiment; [0064] FIG 30 is a top view and a side view show ng
a shape dR86fHGoB2 s & septionaledew\afragmaeatile stagnin hasknewting apparatys appar at us
of the fifth enbodi nent; 25[0065] FIG 31 is a top view and a side view

showi ng avidithéy a siveipembodiniheofthe iphesechaimeenti@cei vi ng nenber in the | aser
cutting apparatus of the fifth enbodinent; [0066] FIG 32 is a sectional

utting | ! 32 i ect |
view of FpoeNFIGe 339Dk ﬁlaﬁ‘vie%séfafdé%a% %‘gg?gig?@ragg%m 5 deveRnSi X

enbodi nent of the present invention; Is a top plan view of a

| aser Cutemg’?gﬁg‘@]a‘{fﬁf‘%ﬁmg@*%‘iﬂ%ﬁ‘ sevent h enbodi nent of the present
i's a

i nventi on; settional view of the laser cutting

appar at u t vent h enbodi ment,; [0069] .FIG 35 is schemati c di agram
chowi g TASSIFIE: 3EISH bR o Siche e PitiRs Fbpaewh ot uSeromi t | ng

- apparatus of the seventh enbodi nent; [0070] FIG 36 is a top plan view

of a senic@¥WGBEY; substrate to be cut by the laser 10 cutting apparatus of

t he seventh enbodi nent; _ _
[0069] FIG. 35 is a schematic diagram showing the configuration of a laser oscillator

in the laser cutting apparatus of the seventh embodiment;
[0070] FIG. 36 is a top plan view of a semiconductor substrate to be cut by the lases
10  cutting apparatus of the seventh embodiment;
{0071] FIG. 37 is a view showing a modified cxample‘in the laser cutting apparatus of
the seventh embodiment;
[0072] FIG. 38 is a sectional view showing another modified example in the laser
cutting apparatus of the seventh embodiment; and
15 [0073] FIG. 39 is a sectional view of the laser cutting apparatus which is an eighth

embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0074] Hereinafter, preferred embodiments of the present invention will be described

20  with reference to the drawings.

[First Embodiment])
[0075] FIG. 1 shows the configuration of a semiconductor cutting system seen from
the above, which is a first embodiment of the present invention. In FIG. 1, reference

25  numeral 100 denotes a laser cutting part constituted by a laser cutting processing

11



[0071] FIG 37 is a view showng a nodified exanple in the |aser cutting
apparatus of the seventh enbodinent; [0072] FIG 38 is a sectional view
showi ng another nodified exanple in the | aser cutting apparatus of the

sevent h enbodi nent; and 15[0073] FIG 39 is a sectional view of the |aser
cutting apparatus which is an ei ghth enbodi nent of the present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EI\/B% r\%‘n %t 10740, Her ei naf ter,
or ef er r appantisdandkrefercage nHeert 2k AenqieR A NARG AR PAHEORIESS 6T 20 wi t h

reference to the drawi ngs. [First Enbodi nent] [0075] FIG 1 shows the

conf i gugglih@apgdratassen conduct or cutting system seen fromthe above, which
is a first en%odl ment of the present invention. In FIG 1, reference

25nuner 3hoAd HAGRRY Rttmg! pRFET0(CkiCIudeg a basd 10ionst 4 tas¢renscHiater 1&ser cutting
processing “apparatus, and reference nuneral 200 denotes a bl ade cutting

part const '1& & ?%ybage gbf Qf&&%rrﬁltn&ﬁal 1(P0ebict heirsasstrattthagagingar t 100

i ncl uded™ aser oscillator 110 installed on the base 101.
Ref erence nuneral 102 denotes PRRSL AftinYbidesstige
quanti t ivaigh brge g WEIG nglc%@lg{t aﬁbSﬁ%%tl%@P%froe 3ser cu |ng pr OCESSI ng
stored therein, and b unsho first t ot t C

seni conmdﬁhﬂjgllasw‘hgléén PDShOYY \Aﬁﬁté‘ﬁgm{ sﬁ%&lsgl’glﬁ § Q?amiﬁggall $5%n 1 on the

base 101 fromthe first
substrates 120 are transported to a first position I on the base 101 from the first

substrate magazine 102 one by one.
[0077] The semiconductor substrate 120 before the cutting processing is shown in FIG.
10 5. Here, as one of the semiconductor substrates 120, the memory card substrate is
shown as an example. The memory card substrate 120 is sealed {coated) by resin on a
printed board formed with circuits for a plurality of memory cards after memory chips
and controller chips are mounted.
[0078] Dotted lines 130 are predetermined cutting lines of the memory card subsirate
15  120. The predetermined cutting line 130 includes a first straight line portion 131
continuously extending in the horizontal direction in the figure, a second straight line
portion 132 continuously extendipg in the vertical direction, and four corner portions
133a to 133d (second portion) having a 1/4 arc curve shape as an odd-shaped line
portion connecting these first and second straight line portions (first portion) 131 and
20 132. However, the predetermined cutting line 130 is a virtual line and pot actually
drawn on the memory card substrate 120, but stored in the memories inside controliers
(computers) 150 and 250 provided in the laser cutting part 100 and the blade cutting
part 200.
{0079] Every single region 135 surrounded by the two straight line portions 131 and
25 132 and four corner portions 133a to 133d is a semiconductor device region directly

serving as the memory card as the individual semiconductor by cutting the substrate
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substrate nmagazi ne 102 one by one. [0077] The sem conductor substrate 120
before the cutting processing is showmm in FIG 10 5. Here, as one of the
sem conductor substrates 120, the nenory card substrate is shown as an

exanple. . card subst e .120,.).s seal e coated) by resin on a
print ed b%)%\t?ﬁﬁﬁggﬁ%ﬁmaﬁ?ﬂn@le& ﬁl‘t‘@ lf’lfrliég ?fFH'Ia&Fér CSFIYrﬁ,@ﬁBF‘}ﬂ%KHs after
menory ch %’S and controller chips are nounted. [0078] Dotted lines 130 are
pr edet er nSSYAEE ES8IQN ?ngfolel GHEangyrs f?f?é“ﬁéﬁ@ﬁ? RN ysaabd rozaee 135148 theThe
predeterm ned cutti nd%gl ine 130 includes a first straight line portion 131

cont i nuoussimicendusiei deyidenit miey beor dedine athedthaache aremary ichel, fhigexampld asecond
straight line portion 132 continuously extending in the verti cal direction,

and four dopebmaosichonsIClaril $h 133d (second portion) having a 1/4 arc
curve shape as an odd-shaped |ine portion connecting these first and second

strai ght (00891 PR butditate(0RkiiAed 2P At pdiior PisitanshNEY @’Laf‘icﬁﬁ%r aun on

predeterm ned cutting line i's a virtual Tine an
th
cont ol | S8 TRoIEL i@‘ﬁ%%ﬁ% g Rl 1 R Tkt part 100

and the u n art 200. [0079] Every single region 135 surrounded
by the t\l/)\‘nﬁlg rélr%%ﬁhaﬁll e portions 131 and 25132 and four corner portions

133a to sem conductor device region directly serving as the
menor y ciﬁag%\lﬁi ﬁ’@ Seericdurogtiian Lean wrshawaxmevabe stage ispyovidedsutsktheat e 120

' aI ong the gredeterm ned cutting line 130. Hereinafter, every sem conductor
strate 120 transported onto the movable stage is fixed thereon by its bottom surface

10  adsorbed by negative pressure. The movable stage, as shown in FIG. 2, is driven such
that thc; center of the memory card region 135 is positioned on a center axis LO of the
laser oscillator 110. Hereinafter, this position is rgferrcd to as a laser irradiation
position.

[0082] The laser oscillator 110, for example, is configured as shown in FIG. 3. The

.15 laser beam emitted from a laser beam source 111 is expanded in light beam diameter
by a beam expander 112, and after that, is sequentially reflected by the galvanomirrors
113 and 114 for Y-axis and X-axis as scanning devices. The laser beam reflected by
the galvanomirrors 113 and 114 forms a spot-image on the substrate 120 disposed at a
cutting processing position by a condensing optical system 115 such as an £-6 leas,

20  [0083] The spot image is scanned in the Y-axis direction (vertical direction in FIG. 5)
and the X-axis direction (horizontal direction in FIG. 5) according to the rotation of
the galvanomirrors 113 and 114. Hence, controlling the angles of rotation of the
galvanomirrors 113 and 114 can move the spot image of the laser beam along the
corner portion 133, and as a result, a moving track of the spot image in the substrate

25 120 is vaporized and melted so as to be cut. Thus, the corner portions 133a to 133d of

the memory card 135 can be cut.

13



device region before cutting is referred to as a nenory card regi on 135. As
the sem conductor device, it nay be a device other than the nenory card,
for exanple, a chip elenment such as IC and LSI. 5[0080] The substrate 120
positioned at the first position | is transported to a second position ||
which is the front of the |aser oscillator 110 by an unshown second

oot TE i ROE O b DO s Comotimampistvrmyc

At rate 120 transported onto the novabl e stage

is fixed thereon by its bottomsurface 10 I Regathy sk essure.
The novedsiner porigas 1432 onbidd ¢ip gngle memeiy %?‘?va)“'&?‘ﬁgﬁc Yhat the center of

the menory card region 135 is positioned on a center .axi the | aser
osci | | abedm 14 Scaniist withaft meyingtihe syRséiatg 7Y ndhe SP%’PF 33"‘%‘?"“;@‘12&‘?;; er

irradiation position. [0082] The |aser oscillator 110, for exanple, is
confi gured Bscewn in FIG 3. The 15 laser beamenitted froma | aser beam
source 111 is expanded in |ight beam di aneter by a beam expander 112, and

after tgﬂ(}psg(ih% gRsHEA Labblinéi] 04 Beertbeathmugad Ldner AGdassr (802 and 114 for
- aXl

Y- axpPs as scanni ng devices. The | aser beamreflected by the

gal vanomirrors 113 and. r i TROR: ieséllentbodithen) whathedi sposed
at a cut"*?‘?‘ﬁﬁ{epW&X%E@ﬁ&%g‘@ilgﬁsﬁySﬁaiﬂf:hg%ggnsiggsopti cal system 115 such as

an f-Olens. 20[0083] The ot i i inaddation di rection
(verti c@nbﬁrat@é{!(? Wr‘ﬁ'i FPIE} %g?rda‘fr%get%hﬂf 52?%??26%&%@1%1?%1?(( hori zont al
direction in FIG 5) according to the .rotation of : ] s 113
and 114.fréqmeney (@ B‘ﬁ%f?]b flleﬁh"g}lctyﬁé’“é‘??& g@lu%fcuﬁtg{gﬁpggﬁ tag(? t}tﬂ:ﬂgﬁ’ga \%Irlé)sﬁ’lf rrors

113 and 114 can nove the spot inmage of the |aser beam al on rner
porti on Beam ararctampsdavitiethel wavele phtherdpssr :9‘*81“ kfﬂgcog'ﬁgat“i) f"%ﬁ%@ﬁg ?19'[ he

substrate 25120 is vaporized and nelted so as to be cut 1 Thus, f he, cor ner
POr t ONShd 336 Wherd §dresin pdrtiomipaskgscresin 123G 10 RS dsgeripd latepig sH “¥hat | s,
in the laser cutting part 100 of the present enbodi nment, vv_heg t h§ four
corner pgLihQNehdd 38 penttd ddant patioh furieedboardylayaire be dgaaiped dafenis cyt
the | aser beamis scanned w thout noving the substrate 120 in the X-axis
directi Out? r1:(Eurtrl'1l91‘? in'fhe present embodiment, the laser cutting is performed without putting
the substrate 120 into a gas atmosphere. Asa result, the configuration of the laser
cutting part 100 is made simple, and at the same time, different from the laser cutting
15  in the gas atmosphere difficult to perform other than the straight line cutting, the odd-
shaped line portion such as a curve can be cut by the scanning of the laser beam
(without moving the substrate 120 upon cutting the four corner portions 133a to 133d
of the single memory card region 135).
{0086] As described above, one card memory region 135 in the substrate 120 has four
20  corner portions 133a to 133d. In the laser cutting part 100 of the present embodiment,
the cutting of a predetermined amount (small amount) for each of these four corner
portions 133a to 133d, that is, a rotational scanning of the laser beam is performed
sequentially, and by repeating this scanning in a plurality of times, each corner portion
is completely cut.

25 [0087] Specifically, for example, first, the corner portion 133a is cut by the laser beam

by the amount equivalent to 1/10 of the thickness of the substrate 120, and then, the
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axis direction. 5[0085] In the present enbodi nent, as a | aser beam source
111, a YAG |l aser (for exanple, wavelength:1.06 Ftm is used. Further, in

t he present enbodi ment, when the substrate 120 with a printed board coated
by resinis cut, .th ul se irradiation frequency (Q swtch frequency),
current VEATRE PYipR i ?&i%c‘&% tgﬁ S3NE RPOYRL. (Hibsequeatlyp g sameamavahged.
with the wavel ength of the | aser beam kept constant according to 10 the
case wher@ly hectdsiorlesof theosproprapdetigns 1% and 1B3dr andtheacuttimgup tockbre &t er) i s
cut and the case where the printed board portion (printed board | ayer to be
descri bedaket a5 ) singlecusttingeyditieBy repeating thy emetutdnp odilowsd timeflané aser
cutting is perforned without putting the substrate 120 into a gas

at mospherdustidys ofthe @68 dorndMoraeny 1384 Bt1338 b?fth& RRet BEAH isCenflb@qpart 100 is
made sinple, and at the sane tine, differenf fromthe laser cutting 15 in

Lo, 93° DIBSPIAS il ibh cbBPBOIRAT BhTYile AN IR R Whlinds S

cutting, the ‘'odd-shaped’line portron such as a rve can

scanni ng he. . as beam (w thout novin he substrate 120 upon cutting
the four tg%trt?llg‘rﬁnb r(ft{tg%gt?tflgggcftbonl%%cgans @H@ a3 Fﬂ’ﬂpgcﬁgﬂgﬁ/czﬁﬁ eFefEon
135). [008%@% deg)criged abo:{é,, one card nmenory region 135 in the

substrat & RISTHOGUFe B2 EWEHe™Sorti ons 133a to 133d. In the |aser
cutting part 100 of the present enbodi ment, the cutting of a predetermn ned
amount  ( JA8$9] Mawoner after parterming asmadlanant of Hreeuiting of pumeort@3gortion,133d,
that is, a rotational scanning of the |aser beamis performed sequentially,
and by r dbesmplgmoynsokibaeniting ¢fithe npkixcahértiy peffotmed; sp thatche cameer portion
is conpletely cut. 25[0087] Specifically, for exanple, first, the corner

portilon P88Eon as thetcutting dtgedtds eequeatiatl pyhanged aMhisnk becatise vRat the@mbf10 of
the thickness of the substrate 120, and then, the corner portion 1336 is

al so cut amounbef gereattiipoithe sBinb O Poktyon itsh;enﬁmwr?&mmwal, thel S cut in
order of the corner portions 133c and 133d, and the cutting up to here is

E ?I:rg 2 ats ﬁgaﬁiynﬁi tfle €httinis ROCHNE bthe BOrAGRRRIIINE dehRict AR daltd RDEYSLG ! €N
heat. Hence, in the present embodiment, a cooling period is given for each small
cutting in each of the four corner portions, so that the cutting section of each corner

15  portion can be made well in quality.
[0090] Although a description has been made on the case where each corner portion is
cut in 10 times, this is nothing but an example, and the numﬁer of times may be other
than ten such as five or twenty. Further, the cutting amount at each cycle may be the
same or different. In addition, the embodiments of the present invention are not

20 limited to the case where each corner portion is cut in plurality of times, and when the
required quality of the cutting section is not so high, each corner portion may be cut in
a single time.
[0091] When the cutting of each corner portion of the first memory card region 135 is
completed, the movable stage is moved such that the center of the next (second)

25 memory card region 135 is positioned on the center axis LO of the laser oscillator 110.

Then, the four corner portions 133a to 133d of the second memory card region 135 are

15



cutting of the four corner portions 133a to 133d by the | aser beamis
conpleted. 5 [0088] In this manner, each corner portion is cut little by
little in plurality of times, so that the finish of the cutting section
beconmes good as conpared to the case where the cutting is perforned in a
single time. [0089] Moreover, after performng a small anmount of the

cutting of one corner portion, ,the sopll anp td kmQc@ting he next
corner iut Yyt abpee dessHde QfOCFH%recc}PKEHSnl nﬁg%fsgélwgg?%: e %ltjtt?ngm%bj ect is

sequentially changed. This is because, when the snall unt, of the cutting
of the saffe aonerqorions 1B tbd33e el aH bt BEPORLFIGIREADS (A2 % ity of the
cutting section of the corner portion is deteriorated due éo t he S) ocessi ng
heat. Hepg@ratd 120 Repepfopmed.t Ieoidntiliys hs aligrowiit idagrep Bptvegn;tac g% or each
small cutting in each of the four corner portions, so that the cutting

section of HNESiok 38Rl RO cERer 4xés T theldser oscijladr k1 includeno]
Althougr‘iﬁ)eamgglg’@?%ti 0 10has been made on the case where each corner portion
iscut in 1

times, tihis.is | hedhue¥REWhEcasaNFhek bt inwithér aof ti mes
may Be @Pﬁgglytthﬁﬁag[ee%ﬂéggé 1§§§%%§90&t&enty. Further, the cutting anount
at each cycle_may be the sane or different. In addition, the enbodi nents of

the prepstmissiN@RE&n are not 20 linited to the case where each corner
portion is cut in plurality of tines, , Wwhe ' [ty of the
cut t i ng [9892)iToFIGs Lmsemigopdugtor Sé‘gﬁtlﬁatﬁgaﬁe}n %@Fﬁ?@cn&ﬁrg& Egﬂlgﬁét@{llér{ a single
tinme. [0091] When the cutting of each corner portion of the first nory
card regidfiods35f diisthe amphanyedrd ragionsohARE éo%lpk’éfg{ ﬁségl?ﬁf}\ﬂé'ﬁtf% % Sﬁg?rﬁfhe
center of the next (second) 25 nenory card region 135 is posjti onned on the
cent er gysftidsQI@fovitie saagey toosthiiid pusisionlibon thecrase {HELY aumnsR Sy ti ons |

133a to 133d of the second nenory card region 135 are cut by the above

descyi b LSaishn Athhs thRdesitioadIls hevprotessimpdebds sudhedss®0t i ng of t he
corndr gg?lﬁpgﬁgﬁf%awto 133d of g?l the nenory card regions 135 on the

substrat g4 120 4 [HE §20° Bicing @er bhiving tpisceasing immentovdd gy @@ bet ween t he
center o?dhteﬁe(eﬁérrrétrlrlgs{;}ﬁégard regliwc:)n 135 and the center axis LO of the |aser

oscillator 110 includes o} Ladsrieane’ iststored ¢monlseterd al i gned,
but al so“‘islligwé‘ageémwgelflg(:h?’?%&% '\?\nh%/ﬁllteﬁﬁea per m ssi bl e r ange.

substrate magazine 103 from the third position III by an unshown fourth transport
mechanism. |

15  [0093] The substrate 120’ stored into the second substrate magazine 103 is taken out to
a fourth position IV on a base 202 of the blade cutting part 200 by an unshown fifth
transport mechanism, and further, is transported to a fifth position V on the base 202
by an unshown sixth transport mechanism.
[0094] On the fifth position V, an unshown movable stage is provided, and the

20  substrate 120° transported on the movable stage is fixed thereon by the bottom surface
of each memory card region 135 being adsorbed by negative pressure.
[0095] On the blade cutting part 200, two cutting blade units 201 are provided. Each
cutting blade unit 201 includes a motor 201b and a cutting blade 201a such as a
diamond blade attached to the output axis of the motor 201b.

25 [0096] While the two cutting blades 201a are rotated, the movable stage is moved in.

the Y direction in FIG. 1, so that two second straight line portions 132 in the substrate
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[0092] In FIG 1, a sem conductor substrate 120" in which the cutting of
the corner portions of all the nenory card regions 135 is conpleted is
taken out fromthe second position Il (novable stage) to a third position

1l on the,hase 101 by an unshown third io trapsport nechanism At this
thi ra posi2q ane prhsimfatpZo A ot o ant Pus ARREE bt SRRRISR®N  he
substrate, 120" by the |l aser cutting processing is removed by an unshown
cl eani ng GRRYRAR Eage) twEhecK dingelion atssicpeated, spcdhatiall the speand; straéghs lisecond
substrate nagazine 103 fromthe third position Il by an unshown fourth

t r anspor tpartiohabd atc cub FIDIB3howrsea statesinrveltich tRMubstrate @01 (dinglt brraighcond
substrate nmagazine 103 is taken out to a fourth position IV on a base 202

of the blljstepertioh) 3EupBy the2fidtiby bhide POI A OVA sfrigld fimkr ansport nechani sm and
further, is transported to a fifth position V on the base 202 by an unshown

si Xt h st r PP burtfRe NBE N Pable is PDtatdd9d ddJrbesPRR chd R M th8Y &g&%\ﬁﬂ? he

novabl e stage is provided, and the 20 substrate 120" transporte
novabl e 6t ¢ ] . £.£0 t » Of each nory.card
og;on 135 B 4 L SRUROREARomtnt 131 BEHeAbaH: B88f RS TRRBEY 11 n
part 200, .t.wo cutti bl.age units 2 ar rovi ded. Each cutiing bl ade unit
D01 1 not v Safis s Ui Pt g sbstle pBBovetls e i iek ewRRl bl ade
attached to the Oué&?ﬂ{a aﬁi s Qf the potor 201b. 25[0096] Wiile the two
cutting HrGHERCalds s0 hatall thefiesystraight Hag apxtions 13§ arq autndlhesubsirate 8267
direction in FIG 1, so that two_ second spraigﬁ: line portions 132 in the
subst r at dn widoh therqitting okalhihetsiradghtding portiors B3k andnkp2qis dompdetedisfshiomy of
the substrate 120' (novable stage) in the X direction are repeated, so that
al | tiRe deddfd7straight line portions 132 are cut. FIG 4 shows a state in
whi ch the substrate 120" (single straight line portion) is cut by the
cutting HDOSR] Tielsmbistnate 120 teaitsported to a six position VI on the base 202 from the

fifth position V (movable stage) by an unshown seventh transport mechanism, and

here, dirt such as the processing debris by the blade cutting is cleaned. After the

cleaning, the substrate 120” is transported to a seventh position VII on the base 202 by

15 an unshown eighth transport mechanism.

[0099] On the seventh position VII, a rotation table 205 is provided, and each memory

card 135’ (see FIG. 7) cut out from the substrate 120” is transported onto the rotation

table 205 by a ninth transport mechanism 206. Each memory card 135’ moved to an

eighth position VIII by the rotation of the rotation table 205 is picked up by a tenth

20  transport mechanism 207, and is stored on a storage tray 210.

[0100] The cutting of the straight line portions 131 and 132 by the cutting blade 201a

is at a high speed, and moreover, the cutting section is also finished smooth.

Consequently, the memory card 135’ finally cut out by the cutting system of the

present embodiment can be used as a memory card product as if is without covering it

25  with a member such as a cover or a cap.
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5 [0097] Further, the novable stage is rotated 90 degrees and noved in the
Y direction, so that two first straight line portions 131 in the substrate
120" are cut sinmultaneously. This cutting and the shifting of the substrate
120" (novable stage) in the X direction are repeated, so that all the first
straight line portions 131 are cut. The substrate 120" in which the cutting

of all the straight line portions 131 and 132 is.c I L Sp: wn to in
FIG 7. [Q1003The memarisard; é{t@ﬂﬂ@%?ffeéén&oregﬁ%i?&ﬁ wH! @E’%’c S@?’@%E?i‘@%n VI on
the base 202 fromthe fifth position V (novahle sta eh. by an unshown
sevent h chimsnsadrhobibcptamieshas tha@nd dzas, ofdhe %tr%laktﬂlla‘spg‘{f B0 3FEEEihg debri s
by the blade cutting is cleaned. After the cleaning, the substrate 120" is

transporteflid guiﬁe sexentiheastotd, anlewand dor sonepth Sindshaepis ygh Brahe e8&hown
ei ghth tpransp rt mechani sm [ 0099] On the seventh position VII, a rotation

table 205 d | BRI NRERIRH ¢ 6uthdBby tslemdfyG usey itut out from
t he subs?flf’tlg%épﬁ@wpg’ﬁgcfragﬁggortéld é(;qr.ﬂo ft}he rotation table 205 by a ninth

transport | hani sm 206 d ' &M eadbodimdritltaposi ti on
Vi 1 3by desidaio s e gehpp UEE P o IERL TR Biesir cRbod e nth. 20

transport nmechani sm 207, and is.stored aon._.a : dOy [0100] The
cutti ng oot ouhandSITPERSE AMIMERY GI5] F‘i‘tgﬁ%‘ngﬁc}&a{?\g&@g‘gﬁﬁy& ftil%g S'éut fing bl ade 20l1a
is at a high speed, and noreover, the cutting secti i s. al iy shed
snoot h. [ommdqum;uley@nt@h@odﬁﬁ@rtya@%&ithfégeéeftgrﬁéw? C@E}Pg ilﬁl? 1338/ OF h}éﬁ cutting
system of the present enbodi nent can be used as a rrermrg car gro uct as it
i S Wi t hoyebstesie @00, first, itheBomnit portions hbde toskidH g cut RyoRE1as5F CUHBE R [ 0101]
The nenory card, when inserted into electronic equi pnent such as,a digital

camera afifh FRPafer tRROUR, sthaghttine pendorisald and k3Reare cuidnyive ladeecubidha i on
serving as a push-in guide face, and therefore, a demand for snooth

fini fphi ng. 4 ?od]i ﬁ? famiit e ©Bsuaynoce. wikick thesuttitgiby therlassr cptiing past
freqtientty touc eg y the hand by a user is 5desirable to be curve-shapéed

rather t oL Saai&e tp 1 @madiie pirt 200 witht thestbstmate process a
1ssc§{nl%gcﬁcfpﬁpt%itrﬂﬂ_§%rt% ES R i@ par

menory c y1 ng suc demand at a high speed. [0102] In the present

First. |t Hisbe grpmringt o Roncant Gl A (B A g e g part

a are cut by the laser cutting part

éf)gaeagﬂ{q%éﬁ{zvﬁeg ?ﬁc’ cx}ttqgg of trhazlai rgﬁghlt g p%ﬂﬁ&nisci'ﬁ ahd 13209 (kSB1aAE Guetitlg by the

part 200 is performed before the laser cutting, small and scattered substrates (chips)

15  are transported to the laser cutting part 100 from the blade cutting part 200, and the
cutting of the corner portions 133a to 133d is performed for small substrate chips, and
this makes the handling and the positioning for the laser cutting difficult. However,
this does not mean that the cutting by the laser beam after the cutting by the cutting
blade is excluded in embodiments of the present invention.

20  [0104] FIGS. 8A and 8B show the details of the cutting processing at the laser cutting
part 100 in the present embodiment. As described above, in the present embodiment,
the movable state and the substrate 120 are positioned so that the center of each
memory card region 135 is aligned with the center axis LO (scanning center of a laser
beam L by the galvanomirrors 113 and 114) of the laser oscillator 110. Then, the laser

75 beam L is scanned along the corner portions 133a to 133d of the memory card region

135.
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10part 200. As a result, the substrate 120" in which the cutting by the
| aser cutting part 100 is conpleted can be transported to the blade cutting
part 200 with the substrate shape maintained as it is, and an advantage is

af f or ded .ts handling i asy. [.0103] When the cutting of the straight
li ne porti‘ﬂﬂg] 8- %gloﬁbmﬁea%ﬂugﬂ%g&@hl}eﬂﬁsﬁiwmzb@ $cangssk oy stete bef or e
the laser cutting, small and scattered substrates (chips) 15are transported
to the | a%‘e‘f’h’@l]ttgq siEpighirlinemution 432 {orel ) hewesottwiormgepart cazd & giamsdi 35he
cutting of the corner portions 133a to 133d is perfornmed for small

subst r at eisahigped withdh¢ bémenmikibe lseeosuilbatbi D0, ahel ifdHatiesidglonibegohey t he

| aser cutting difficult. However, this does not nean that the cutting by

the | aserlafigoom 2ddreral tdMhoGubatial 109 of U 1646 befi Dk@c tn &Kok HitEclid
enbodi nents of the present invention. 20[0104] FIGS. 8A and 8B show t he

detal lss ofor yhgirEiioh) ROnPARSERAIAG oBlted, B bR HRIIGHb (DA Akl LN

pr esent odi nent. " As descri be In the pres

novabl e st ai: t .rate 120.are positioned so that the center of
JeBtibn 8F ﬂne &?%cﬁrtﬁ%gé&n Becoln}eéA p

each menory card reg YA GNEE Wi th the center axis LO (scanning
center of er, beam L by |.vanom rrors 113 and 114) of the | aser
osci | | at O[Pilgﬁﬁ:.s“rﬁbr‘?érﬁs ﬂ@ﬂﬂat&ga g@ ipaMtate in whichsthedases beam Lt isdrradiatedr
portions 133a to 133d of the nmenory card region 135. [0105] Here, as shown
in FIG ,lfeggmﬂquwtqrwéth%@éw osellator 119 withoutsganning thetlases beam\ibi ch
the straight |line portion 132 (or 131) between two nenory card regions 135
i s al i gnddthg substate 1281 moved in the X ¥ stirections by titeomotdlie statee wihilcadi at i on
angle 0 becones large to a normal to the substrate 120 of the | aser beamL
scannéd iperfomming dicrcettingy thebir(adiatiéndingkod bbthe Ibiseibeha SRR nBEnA9Ht er, and
an inclination (taper) of the cutting section of the corner portion becones

" large. [thd 8@]straty 120becontes ahoays 0 dedrbéand Qo indlimatidnddried On ¥ Glkingre | aser
beam L is irradiated directly below the center of the laser oscillator 110

\(/j\/! t hOIUf[ seaidy Gothe f&@rde@?@ﬁi(ﬁ@%\%vérf inf tREs MEMSH! @hee ijtgpné&ssrﬁ?)\/ ffmbPe t e XY
irections by the novable state, while
the movable stage having a heavy weight or perform an accurate positional control, the
processing speed becomes slow as compared to the case where the laser beam is
15 scanned.
[0107] Hence, in the present embodiment, as showa in FIG. 8A, upon positioning the
substrate 120 so that the center of each memory card region 135 is aligned with the
center of the laser oscillator 110, the laser beam L is scanned. As a result, the
irradiation angle O to the normal to the substrate 120 of the laser beam L scanned in
20 the x direction (or y direction) from the scanning center becomes close to 0 degree as
compared to the case shown in FIG. 9, and the inclination of the cutting section
becomes also small. Moreover, as shown in FIG. 10, as compared to the case where
the substrate 120 is moved in the XY directions, while performing the cutting, the
cutting processing can be performed at a higher speed.

25 [0108] In this manner, in the present embodiment, an attempt is made to establish

compatibility between making the inclination of the cutting sections of the corner
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10 performng the cutting, the irradiation angle O of the | easer beamL to
the normal to the substrate 120 becones al ways 0 degree, and no inclination
arises on the cutting section of the corner portion. However, in this

met hod, since it is necessary to nove the novabl e stage having a heavy

wei ght or perform an accurate positional control, the processing speed
becones sl ow as conpared to the case where | aser, beam i - .scanned.
[0107] penivms 188a tchi3 I efseash Wai%r&eﬁ%{gwﬁf%“ e m&ﬁ‘f’f}’géﬁg
positioning the substrate 120 so that the center of each nmenory card region
135 is ghit@ qﬂowsgihgi he center of the laser oscillator 110, the | aser beam
L is scanned. As a result, the irradiation angle O to the normal to the

substra |, 2%8fnrARATO FISC SBANFIG] 8B &lonpe intdistancedtallenin or y
directi i%dﬁ?%%a?ﬁgeﬁ%ganni- g center becones close to 0 degree as conpared

to the cas wn in FlG 9 j isfradel 120, ah thibeasey toupl thect i on
}Egl&s]g(#ﬁﬂ’ﬁ‘ ?he]\}g#%‘osgﬂlaf’d}qlbhg tl’lenﬁlﬂsf:ifl ) i8€a.

becomnes Mg over, as shown in 0, as conpared to the case

where the substrate 120 is. noved 4.n i i jd.esRamkor m ng
the 6ut tstrn%thtqféhf‘cljlﬁ%&?@%ﬁ&?‘é@&?#@f&c&Egﬁze’% gltep g?&r%eg&gf ngp%ﬁ;gher speed.

25[0108] In this manner, in the present enbodi ment, a 1S made to
est abl i diradiatipasngle 6 ofjthp basgebepmrbudp tBe Fwelﬁ? A %rﬁé‘??‘&#ﬁ g?é ?E‘E&“é%stst i ng
sections of the corner portions 133a to 133d@§f e Clh mflm)rc)(. cgrd Eegi on
135 snaldloseRto 6 degadt ag compatedith ¢has in FIGgSHr B gie@? gohe HIPREPE St al 1y,
as conpared to FIG 8A, FIG 8B is longer in distance (taller igcgnhei ght) H

from t heph 2§ gRsaidd Rt madOmiuoh sielisn Hsttha pessaEEmbodimeitsaGeREUBE (hough
the 5 strength of the |aser beam L becones |arger as conpared to the case

of FIG g&, {éJﬁT %fl-{?algie%%ﬁ’:ﬂ AAdPeEmRsidle inkbknatimeof the anttingsectidveandor mal to
t he substra 3 econes closer to O degree as conpared to that in FIG

8A, thereby. enabl | b RGligaakieeh sfd thleeikeys hbippt Hefodrh die kaserbe nmade nuch
smal mer.q‘}a%‘t)fﬁe@"lprrc@g]é{n glﬁ%géiln nt, according to the output of the |aser

beam and perm ssibl e, i nal i nat | foel 6itiIY ké18cts@ct i on and 10 quality
r equi ren%??!ﬂaé‘?r fwgtoghﬁ‘?bﬁzﬁgee% |%a(r?1lbacnflél 1tﬁde *i ke, a height H fromthe |aser
oscillator 110 to the substrate 120 can

r oL EaFdal Vs  thd110
Fur t her , [0130} Rether J8dhe PERSEY S l}le’fthm?glghg %gé@{dat‘ygﬁﬁéwﬁlg?@g% t}Enade Ln

t he case where the substrate, 120 i s, cut t he | r i ein
whi ch t heascevitess thefsubsteaterd 38 iscut by dhe E‘ﬁ?rg%aﬁgl i gtﬁgel 1|ngne§ t}\ln@tcﬁmt%hg)tfcent er

axi s (axis passing through the - . . .
( the uF:emory c%rd regimiJ 135 is aligned with the center axis (axis passing through the

15 scanning center of the laser beam) LO of the laser oscillator 110, when the shape of
the semiconductor device region is complicated and the center is not decided so simply,

the scanning center of the laser beam may be positioned above the position inner than

the predetermined cutting line such as a barycenter position of the semiconductor

device region.

20 [0111} Furthermore, embodiments of the present invention, as shown in FIGS. 9 and
10, do not exclude the case where the laser cutting of the substrate 120 is performed in
a state in which the center of the memory card region 135 is out of alignment with the
center axis LO of the laser oscillator 110.

[0112] Here, the relationship between the coarseness of the cutting section and the

25  output of the laser beam will be described. FIGS. 13 and 14 show the cases where the

substrate 120 is completely cut by the laser irradiation in a single time. To cut the

20



15 scanning center of the |aser bean) LO of the |aser oscillator 110, when
t he shape of the sem conductor device region is conplicated and the center
is not decided so sinply, the scanning center of the | aser beam nay be

posi ti oned abovggbhe position inner than the predeterm ned cutting |ine
such as aUWaIgeompbrly; kythe fasepbradisaiona ingle tHegitheontpyt ofithe 20 [0111]
Furthernore, enbodi ments of the present invention, as shown in FIGS. 9 and
10, do nogsentelande it wquiced to bihsat dargbre Indbisrcaseytasishgwofin FHG. EYlkd wadte 120 i s
performed in a state in which the center of the nenory card region 135 is
out of alefgheentting grbotent2(aantlexd axii ctedtéd bf thdhRsérdseam Doeédrhed [@fgel ARd

[0112] Here, the relationship between the coarseness of the cutting section

and the 24 tReIsané tifde, A%hovaASRIFIOE 28] Welduttfy S2864 1568 bedonfss.coldeand 14 show
the cases where the substrate 120 is conpletely cut by the |aser :

| headisat At i aRoltbdR 1o [k GilledbOf 1B IRAIARE e 0 LAIROELE e 2 11

| aser irr atron’in a sing [ e outpu S

required to b | ln thi hown in FIG 13, i dth of
he cut i GRBkea bR criiba il dp0 R s Hhetrol pecibeaniioigs

| arge, and at the ,same tinge, as shown in FIG 14, the cutting section 1206
becones gﬂ&ﬁé’éﬁ"‘”ﬁ%ﬂl‘*ﬂ‘l&?%éﬁ‘sq gs<llatozo | eads to the increase in the size
of the laser_oscillator and the laser cutting part (laser cutting
appar at udP1i3dngentrastde thissin thepresert caetndiment, asishowhirFIGHE. yl lraaid @ aput put
of the laser oscillator. [0113] In contrast to this, in the present
enbodi nercompagedsiodne case dfIKISS. 13 aadd4]1the sabstcaep a0 éxlcutovitihe smalidaset F1 GS.
13 and 14, the substrate 120 is cut with a small |aser
10  output in a plurality of times (that is, stepwise cutting is performed). As a result, as
shown in FIG. 11, the width of the cutting groove 120a is reduced as compared to the
case shown in FIG. 13, and at the same time, as shown in FIG. 12, the cutting section
120b becomes smoother as compared to the case shown in FIG. 14. Thereby, the
quality of the cutting section 120b is improved. Further, as described above, the four
15  corner portions 133a to 133d are cut step by step by a predetermined depth, so that the
quality of the cutting section can be improved much more.
[0114] Further, FIGS. 15 and 16 show a more specific stepwise cutting method of the
substrate 120 by the laser cutting part 100 of the present embodiment.
{0115] In FIGS. 15 and 16, reference numeral 121 denotes a printed board layer (first
20 layer) composed of glass epoxy and the like forming the top layer of the substrate 120,
Reference numeral 122 denotes a package resin layer (second layer) formed of resin
such as plastic as a bottom layer of the substrate 120.
[0116] FIG. 15 shows a state in which parameters such as the output, wavelength, and
Q switch frequency of the laser beam L are set constant, and each of the printed board

25  layer 121 and the package resin layer 122 is cut step by step by a predetermined

cutting depth in a plurality of times. The parameters in this case are set to ones (for
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10 output in a plurality of times (that is, stepwise cutting is perforned).
As a result, as showmn in FIG 11, the width of the cutting groove 120a is

reduced as conpared to the case shown in FIG 13, and at the same tine, as
shown in FIG 12, the cutting section 120b becones snoother as conpared to
the case shown in FIG 14. Thereby, the quality of the cutting section 120b

is inproved. Further, as descr] above, the f oLl I i ons 133a
t o 133desampleu@ sstitch fAVEREHISS {))rsélélléﬁlgrtlﬂ{ ﬁleecfggénpqtl??tﬁggm?ig?&{%e qual ity
of the cutting section can be inproved nuch nore. [0114] Further, FIGS. 15
and 16 pfiawddornt lkyept2i whichsis $isopda¥dit ti ng method of the substrate 120 by
the laser cutting part 100 of the present enbodinment. [0115] In FIGS. 15
and 16, [§Rf70EE ofieThand, FIBL 16showes statpit whish, pédtae Papetand j r st . 20

| ayer) conposed of gl ass epoxy and the like form ng the top |ayer of the

subst r a}u%vél% pHRRE BRSO BHingd Reptdonatmaind the kegechr feeluantnheing( second
| ayer) forne (glf resin such as plastic as a bottom | ayer of the substrate

120. [0116] EIG .15 i ' Hitted out put |
[ gimrlgegrfar 66 &Xi@%‘ﬂﬁ?ﬁdqéﬁe&&%u %Pmﬁé:ﬁhldkﬁéé‘f@ﬁﬁlﬁisjelslm thesp out pu

wavePen req ‘the | aser beam L are set constant,

d h of th ' board 25I. ' a in | 122
S cut oepd Ty P08 DRCEAES CEr e 120 T DB (HOR ok ur ol i Ly

pth 1’n a plurality of
times. The paraneters in this case are set_to.ones . I sSwi tch
f r equenqyedeteratngd-iopts in ¢ Hralify! HAES- cfﬂet Q ﬁ&“&ﬁfﬁ*ﬂég‘g‘ﬁa‘é Eé@gg@‘ I-[!)él‘;)l nt ed
board layer 121 which is the top layer. [0117] On ot&er hang r FIG 16
shows a jgttkd €asicwheke the, prinitechbedrd layer Jai inenf a9 A IR VRS peam L
bei ng kept constant and the Q switch frequency being 5 changed for the

printed {Rephékagayain kgér #22ist hwe. package resin layer 122, the printed board
| ayer 121 and the package resin |layer 122 are cut step by ;eﬁsgg by a

f{)eg ; EL@&?@O&&@H@%E@ %Zﬁg@{.ﬁzishﬁw@hntckmple offthe Quswihesh thersuleteriey i s set
printed board layer 121 is cut, and to 15
kkz in t{]ﬁ) ﬁ%ﬁ?bm%rlgser irradiation in a single time. In this case, though the cutting
speed is fast as compared to the stepwise cutting, both cutting‘ sections of the printed
board layer 121 and the package resin layer 122 become coarse, and particularly. the
cutting section 122b of the package resin layer 122 may become extremely coarse.
15 [0119] FIGS. 18A and 18B schematically show the experimental result in the case '
where the printed board layer 121 of 0.2 mm in thickness was cut by the laser
irradiation in 10 times at a high frequency (40 kHz) (cutting speed 500 m/s). FIGS.
19A and 19B schematically show the experimental result in the case where the same
printed board layer 121 was cut by the laser irradiation in 10 times at a low frequency
20 (15 kHz) (cutting speed 500 m/s). FIGS. 18A and 19A are top plan views, and FIGS.
18B and 19B are sectional views.
[0120] When the high frequency was used, the cutting section 121b of the cutting
groove 121a formed in the printed board layer 121 was finished smoother as compared
to the case where the low frequency was used. Further, when the high frequency was

25 used, the width of the cutting groove 121a became thin as compared to the case where

the low frequency was used. However, even when the low frequency was used, by
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t he package resin layer 122 is cut. 10 [0118] In contrast to this, FIG 17
shows an exanple of the case where the substrate 120 is cut by the |aser
irradiation.in a single time. In this case, though the cutting speed is
fast as cOHIas EHlq bmena bettermuting sactivn agd althinfouttingt grogveeetd higingd ad he
printed board | ayer 121 and the package resin | ayer 122 becone coarse, and

par ti cul acdigparbdwithtthé cghe e B chigitd @hs hge RAL KRR . £ }é ey
beconme extrenely coarse. 15 [0119] élkgGS 18Aeand 1%8%@%%’?@ Gl%ééna{nl %}ghow t he

experinmenfal result in the case where the printed board layer 121 of 0.2 nm
in thickness was cut by the laser irradiation in 10 tinmes at a high
frequency, Hz cutting speed 500 ms). FIGS. 19A and 19B schematically
show t he @igﬁr‘%ﬁ%@épaﬁ%ﬁwﬁm kyen ethicksess\(he man) 122, Ssvghmiok sitaeh, ikar d | ayer
121 was cut by the laser irradiation in 10 tinmes at a | ow frequency 20 (15

kHz) ~ cutauiting sqoteniwas Ginishsy smBbESr inlhé caschwherd (5 Sutting wais PRrSHAENPm B
FIGS. 18B and 19B are sectional views. [0120] Wen the hig requency was

used, thairhed By 0Ens getlb® t t i r.,oove 121a forned in the
printed board 311<'§1ye"'c'?§ 121 %%%%?ﬁgﬁeg%g(%gbh@gregggc %@F@ﬂwf%{h@ﬁé‘ﬂﬁ’&% wher e
the low f used. Furiher en the high frequency was 25 used,
the wi dt tﬁeg@%ﬁ(gyncmﬁfnﬁﬁgﬁ PB’E\%{I‘EE@ fg&?ﬁﬁ%y t‘ﬂﬁ‘h%é% widhpa thacuting greoease
wher e th%el ow frequency was used. However, even when the | ow frequency was

lsed, by DCERine fignarin il cepersdicre thetowrfraguendynis usatas @mmned & thbichecut ti ng
groove were obtained as conpared with the case where the cutting was nade

i n a-si ngttere theehigis froquaemy igudedAn thése &gg@%ﬂr{]@ Astih gl%éé@ WRERGEF esin | ayer

(thickness 0.7 mm) 122, though not shown, the 5 c I ng Section” was

fini ghed (61IERSH thid & ti{ing was perforped in 10 times
byt ;sti ng_[trhgenl ow frle’qugﬁsﬁcl:g 2 %gﬁ‘@ﬁ%&%gﬁ aéglﬁ?%?”ehﬁ‘f“fﬁ e rﬁﬂl\‘éﬁ*Al @Yllﬁteh
cutting i rformed in 10 tines _by using the high frequency. so, e
width of u?ﬁggﬁ)ﬁffﬁe[[?aﬁ agst ss\pdayer 1322 and the high frequency (first frequency higher than

the second frequency) is used for the printed board layer 121. When the package resin
.layer and the printed board layer were cut in 10 times, respectively, better cutting
sections were obtained as compared to the case where they were cut in 25 times. Hence,

15 it was found preferable that the number of cuttings is close to 10 times Or its vicinity.
[0123] However, the above described is one of the experimental examples, and
embodiments of the present invention are not limited thereto. In reality, depending on
the materials of the printed board layer 121 and the package resin layer 122, it is
desirable that the parameters such as the Q switch frequency and the output of the laser

20  beam are changed for each layer and the number of steps for cutting (that is, the number
of scanning times of laser beam) is changed. In this case, one layer may be cut by the
laser beam scanning in a single time. As a result, optimization of the quality of the

cutting section and cutting ability (cutting speed and the like) are permitted for each

layer.
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becanme thinner in the case where the | ow frequency is used as conpared to
the case where the high frequency is used. In these cases, the cutting
speed was 500 nis. 10 [0122] Fromthis, it was found preferable that the
| ow frequency (second frequency) is used for the package resin |ayer 122
and the high frequency (first frequency higher than the second frequency)

s “Sedﬂ{@g] @-ﬁgpgoqegtr%%f'?ﬂéétggxbﬁsbé%tt rolhgigtdTenPankage 120%isn | ayer and

the pri er were cut in 1 i mes, respectively, better cutting

sections were obtained as conpared to .t r ein 25
tines. tesesided ﬂBOYetW%g eF‘Eﬁﬁ‘FgB gl:yesg'g?ﬂgblflgﬁ? Egﬁgﬁlﬁgggﬂ '2? yo%csﬁ%ﬁ%ngs is
close to 10 tinmes or its vicinity. (01@3] I—|oweverd t he Ozla,g(?}/nethgescri bed is
one of titingypesdssiepinexesntadrcearding @ BHSOMPHIERPLEHT ML DI Ent i nventi on
are not limted thereto. In reality, depending on the materials of the
print ed Hpaélterk ay@and 230.and t he package resin layer 122, it is desirable
that the paraneters such as the Q switch frequency and the output of the

| asef 2 beRoatkd &S pagk figwey 1, ahdstsaatos 1@ aredransperied poe
cutt%ng??@?ti%g@(t%he nunber of scanning tines of |aser beanm is changed.

In this, case,. ong | x kipsSiaser RaainggRenT0fyomntha si ngl e
tinme. A?Yémrcefgcﬂvﬁ,‘e %}éﬂomg%éi@gﬂﬁg “‘J{)%teotgﬁ% ity e(gf thégq?ut ting section and

cutting abilit cuttin eed a eql] reg fsle h | ayer.
0124 el loov dasseRe e Bl FLOC T ke B0 B e e

120 as descri bed above will be collectively sho I f hgistinof FI G
20. The Breapoyahie stage lsﬁﬁoﬁrd@é‘égﬁtﬁlbe??t%rfgﬁlﬁ? gﬁs%e(%brrgigﬁrg l{eg@he clcr)lrrput er
programstored in the controllers 150 and. 250. . 5[ 01%5 Al. S - s evi at ed
as S i n thésubistiger B0 is alighed with$he laseisbepspirgdiatign g 61’?%5‘"%&@ “g‘/&g% from
the first to second positions Ito Il in the laser cutting part 100 fromthe
firsfy suhstcemteatingavofithe 162r esviblator 11BL G 1, and are adsorbed to the
nmovabl e stage. The novable stage is noved, so that the center of the first
Menory qpigdey £Ci612,186 Q swittiefreqlusicy {OF=agh:ifer exampedOkHR sufabledeer beam
irradiation center position (position on to the center axis LO of the |aser
oscillatge pl‘ﬂl@d'board layer 121 is set, and the predetermined cutting lines 133(corner

portions 133a to 133d) of the printed board layer 121 are irradiated with the laser

beam.
i5  [0127] Next, at step 3, it is determined whether or not the number of laser irradiation
times (counter value) C1 performed at step 2 is N1 (for example, 10 times), and if it is
not yet N1, the procedure advances to step 4.
[0128] At step 4, the number of laser irradiation times C1 is incremented by 1, and at

step 2, the laser beam irradjation is again performed.

20 [0129] Steps 2 to 4 are repeated, and when the number of laser irradiation times C1
reaches N1 at step 3, the procedure advances to step 5.
[0130] At step 5, the Q switch frequency (QF=Low: for example, 15 kHz) suitable for

the package resin layer 122 is set, and the predetermined cutting lines 133 (corner

portions 133a to 133d) of the package resin layer 122 are irradiated with the laser

25  beam.
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[0126] At step 2, the Qswitch frequency (QF=Hi gh: for exanple, 40 kHz)
suitable for the printed board [ayer 121 is set, and the predeterm ned
cutting lines 133(corner portions 133a to 133d) of the printed board |ayer

121 are |rrad| ated with the | aser beam 15 [0127] Next, at step 3, it is
det er mi nd@13HAYerdr atSteprfyiit isletenmings whetheramenotithe number of Jaser h%%dl(ﬁé% nt er
value) O perforned at step 2 is N (for exanple, 10 tinmes), and if it is
not yet MNimes (seuntcoraue) G2 penfameeskattstepss éspNa (far@xa@pleafive tieps), antilibitnunber
of laser irradiation tines C is increnented by 1, and at step 2, the |aser

beam i rr dslnat yetN2, shapmicedyre atleameesito 26p 9129] Steps 2 to 4 are repeat ed,
and when the nunber of laser irradiation tines C reaches NI at step 3, the

pr ocedur qoEshoACRE 7,ahé hﬁﬁbér of 13c3Qtradiatidh s C2 REnQeiithicabyf 1, SASPCY

(QF=Low. for exanpl €, 15 suitabl e for the package resin’layer 122 is

set, and St‘ﬁ)es REERRL LA ﬁegnqgaéélﬂ eHolfieq 133 (corner portions 133a to 133d)

of the package resin ayer |rrad| ated with the Iaser 25 beam

V]l S Dbl ST R b B |

exanple, five ti It 1S not yet N2, the procedure advances to
step 7. N2 at[%i%getiﬁtpr%cteéﬂf‘:?ﬂ dvapeesiasts®r3-of | aser irradiation times C2 is
incremented by 1, and at Sstep 5, the laser irradiation is again perforned.
[ 0133] St[@wlsﬁtt%ep?&at is desqraninesiwhethar oneet theaumbebef memory eardiregivnn ti nes
C2 reaches N2 at step 6, the procedure advances to step 8. [0134] At step
8, it is (coingemvaley Dvhetihg ibeen finshed methrtheibaser olitting poogessiag deaches tha
10 number M of all memory card region (for example, 12 shown in FIGS. 5 and 6)
formed on the substrate 120. If D does not reach M yet, the procedure advances to
step 9, and the movable stage is driven so that the center of the next memory card
region is aligned with the laser beam irradiation center position. Then, steps 2 to 7 are
repeated.
15 [0135] At step 8, when D reaches M, that is, when the laser cutting of the corner
portions of all the memory card regions is completed, the procedure advances to step
10. |
[0136] At step 10, the substrate 120’ is transported to the fifth position V from the
third position IiI through the fourth position IV in the blade cutting part 200. At step
20 11, the predetermined cutting lines 133 (a plurality of horizontal and vertical straight
line portions 131 and 132) of the substrate 120’ are cut.
[0137] When the cutting of all the straight line portions 131 and 132 is completed, the
procedure advances to step 12, and each memory card 135’ is transported to the sixth
to eighth positions VI to VIII, and is finally stored on the storage tray 210.

25

[Second Embodiment]
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(counter value) D having been finished with the |aser cutting processing
reaches the 10 nunber Mof all nenory card region (for exanple, 12 shown in
FIGS. 5 and 6) forned on the substrate 120. If D does not reach Myet, the
procedure advances to step 9, and the novable stage is driven so that the
center of the next nmenory card region is aligned with the | aser beam

irradiation center position. Then, steps 2 tq 7 are.. 15:10135] At
step 8, [H38hFIG ; Haghnyes thwﬂagurﬁg?ﬂﬁﬁéﬁe?hcé’“ﬁ‘é%tgfr Cugtul g ?ﬁsgélgsv l%l?ﬁjgl{:%r ner

portions of all the nenory card regions is conpl ef:lgd,. t he lElordocedture
advancesgedoad sitpdifientdf1B6 preaentdnegntivn, ThesysleRsel the Lrs SROIINEPY hsphor t ed
to the fifth position V fromthe third position Ill through the fourth
posi ti Orc][:i(}( 12 Mak Beerpi@eabedibi itiocasamtheddthe lager suwing 1011100398 the blfdkeer i ned
cutting'lines 133 (a plurality of horizontal and vertical straight |ine

portions ﬁ%él qaa?ﬁ]dﬂggr)e Blnvifial iaHPs téptfe hpParamse Homtever, i) IB7jresndn t he

cutti ngc8 e straight line portions 131 and 132 is conpleted, the
procedur e advances 'to_ste ' DapRrius Aading Poth bthenassported to
the §i xteﬁlbpglfg? b Sﬁ%‘&f“[gé’?%ﬁf‘%)?’@?ég@ﬂa’ﬂ it nélly stored on the
storage tray 210, 25 [Second Enbodi é{ [0138] FIG 21 shows the

conf i gurcattingrpast 1Q0 %‘E‘;ﬂ?ﬁﬁ’gﬂﬂ’c‘i"éﬁm%ﬁfﬁ?h system which is a second

enbodi ment of the present invention. The syst of . the fj di ment
(FI G 1)[0o138 IhdG. abshe cpmgonents W@%@N%élﬂﬁﬂ@“ﬁ’%‘gg‘r“{c@ﬁ EEQ%ar t 100
and the bl ade cutting part 200 are conbined intqQ a, separ .agﬂﬂ}at us.
However , atiaBhddeith tieseme ffewbodiumenals asiae Wﬁ@@%ﬁoﬂé‘n%n?‘}ad;'gfse ®be one

apparatus having both of the laser cutting part 100 and the bl ade cutting

part 200,bkéaaA fot thefdescription therofonponent s common with the first
enbodi mrent (FIG 1) are attached with the same reference nunerals as the

fi "2l eg@?&!& Tithe ARghidmiodabht, Beasetibsdiilitot &30 amd twheutting bladgtinds t her eof .
10 [U14 In] he Bresent enbodi ment, a | aser oscillator 110 and two cutting
bl ade un&dlsarg%%oﬁﬁgd BE Qphsiefoen a base 101.

{0141} The method and procedure for cutting a substrate in the present embodiment

are the same as-the first embodiment.

15 [Third Embodiment]
[0142] FIG. 22.shows the configuration of a semiconductqr cutting system which is a
third embodiment of present invention. In the systems shown in the first embodiment
(FIG. 1) and the second embodiment (FIG. 21), after the cutting of the corner portions
by the laser cutting part 100, the cutting of the straight line portions by the blade

20  cutting part 200 is performed. In contrast to this, in the present embodiment, first, the
straight line portions are cut by a blade cutting part 200, and then, the corner portions
of the individualized memory card region are cut by a laser cutting part 100.
[0143] In FIG. 22, the components common with the first and second embodiments are
attached with the same reference numerals as these embodiments, and this will be

45 substituted for the description. Further, in the present embodiment, though a case is

shown where the system is configured to be one apparatus provided with two blade
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[0141] The nethod and procedure for cutting a substrate in the present
enbodi nent are the sane as the first enbodinent. 15 [Third Enbodi nent]
[0142] FIG 22 shows the configuration of a sem conductor cutting system

which is a third odi t of S i nvention. In the systens shown in
the first"SipiRAH aidadasqros ﬁ%‘??rﬁ@tos%%ﬁﬁsceﬁﬁoﬁm@ 'f)lﬂ\{?itﬁrﬁl), after
the cutting of the corner pqrtions hy the |laser cuttin art 100, the
cutting SFthsimert Q}egtrw?q FiiEng peit i29Hsng $he Keenfusidng part 100 @mayPepart 200 is
perfornmed. In contrast to this, in the present enbodinment, first, the

strai ght donfigupedrasiseparatgrappetgtuspyespedtivedip cutting part 200, and then, the
corner portions of the individualized nenory card region are cut by a | aser

cutting {e144]180he pfeséRlenibodithéat, A2ps LOieo LDEwOMe i BIG. @08 peifohmédm first
and second enbodi nents are attached with the sanme reference nuneral s as

t hese senh@ehamNbid afgkhh k@piiltb 9oRe defBhRdd.t ut ed for the description.
Further, in the present enbodi nent, though a case is shown where the system

is configured to be one apparatus provided with two blade cutting units
201 and a laser oscillator 110 on a base 101, simlarly to the first

enbodi ne | .ad tting part 200 and the laser cutting part 100 rmay
be configidplé%ﬁggl%gglggeﬁlgfe appar atus, respectively. [0144] In the present

enbodi e eps ,10_to 11 shown in FLG, 20 are performed . in 5advance, and
Srver ndb148Each of e gbar deebed empodimaus tbolt i tpn bos e | each
of the above described enbodi nents, though a description has been made on

the case Waferan thscagwhenstheadd-shapedding pastion thbe eyftbypthedeaser beasehaheam has

10 the shape of a 1/4 arc, this odd-shaped line portion nmay be shaped as
showd0i n ti sigpe pEA ldhdrc g8s odd-shaped line portion may be shaped as shown in FIGS.

23A and 23B.

[0146] FIG. 23A shows an odd-shaped line portion 133’ having a stepped shape
combining discontinuous straight lines. Further, FIG. 23B shows an odd-shapéd line
portion 133" having a shape combining discontinuous straight lines and curves.

15 [0147] A semiconductor cutting system of embodiments of the present invention can
be also applied to the cutting of the odd-shaped line portion having a shape other than
these shapes.

[0148] Further, in each of the above embodiments, a description has been made on the
case where individual semiconductor device is cut out by combining the cutting by the

20  cutting blade and the cutting by the laser beam. However, embodiments of the present
invention include the case where each semiconductor device is cut out from the
semiconductor substrate by the scanning only of the laser beam. In this case, the
semiconductor device is cut into chips by performing an orbital scanning of the laser
beam in a plurality of times along with an annular (endless) predetermined cutting line

25  shown in FIG. 5. Even in this case, as described in the foregoing embodiments, the

quality of the cutting section can be made well and the trouble due to the heat can be
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[0146] FI G 23A shows an odd-shaped line portion 133" having a stepped
shape conbi ni ng di sconti nuous straight lines. Further, FIG 2313 shows an
odd-shaped line portion 133" having a shape conbi ni ng di sconti nuous
straight lines and curves. 15 [0147] A sem conductor cutting system of
enbodi nents of the present invention can be also applied to the cutting of

t he odd-shaped |ine portion having a shape other [ 0148]
Fur t her avéidedaErihsr, RIS éfé@n’dgﬁ Pfﬁz‘?ﬁa@,e tgatgges Eéﬁtﬁ%ﬁ%%%ﬁegg d E@‘gﬁ§%&d e on
the case where individual sem conductor device.,is cut %ut. b){ conbi ning the
cut t i ngbbymtifipostBomadt atiomg thyl pasitiemrentes of therSCACHIUEIRE IPUSEFCHRYm  However
enbodi nents of the present invention include the case where each

Sem Congfl @ﬁarﬂ%’?@fﬁicte&nﬁnﬁd utting Hoeof bashssemicmducier devisepegiomard tiatt he
scanning only of the |aser beam In this case, the sem conductor device is

cut into chi ' O HBG ARciHdihd Bincs 6801 1ags beambee thamgedipeam in a
pl urali &‘/e i ﬁe%gﬁ(g?%ng wth an anngul ar (endl ess) predeterm ned cutting

Ieimr;gai2ﬁg?&m&yi{aﬂ%ﬁhgﬁﬁvﬁﬁ&%gnugsﬂja&_case, as described in the foregoing

e cutting section can be nade well and the
troubl e due to the heat

b i . Furt I 1 , It
pr ef er alP A Hxrcording E‘b‘é’ﬁ%ﬁgtg“’%@ﬁ’%r%}rg)?’g’([ﬂeéhl{’ggné%% ’ﬂtl)‘%agtﬁ%lrn?isn%p(%gi&? ioglrt%g alboviaS

the position (center of the sem conductor. device r.egjon). i nner an the
pr edet erlaienbeam s satm@owﬂr@a@ﬁlt@&dﬁn@éﬁf%ﬂ%ﬂi&# ?“‘HE%} EQI‘Pgéﬁggr?fté%d that the

paranmeter and the nunber of scanning tinmes of the_ |l ager b&am ar e. changed
per Seaglmieyduciof deviee sepidcsunliLasttbe centpsefreach sSeFPRYYCIALLGH HE'T b t he
first to fourth enbodi ments, since the scanning center of the |laser beamis

set abovgehRheR ¥ Sisince roar thcfsamitdndupioe sehstrie tadlie laset SGRNINRIFENGT ¢ he
sem conduct or device region such as the center of each sem conductor device

region, seyeniwheted {Pmdts 80 sR1inaasm bhell sendutdnglsections sligsshr ate to the
| asel’ scanni ng center 10is not increased so nmuch, the inclination of all
the cut tsicn cgnetﬁluo? ﬁ§v1‘3£ c%?ﬁ@ made small.
{0150] Further, according to the first to fourth embodiments, the second portion such
as a curved shape unable to be cut out by the cutting blade can be cut out by using the
laser beam, and the first portion having a straight line shape can be cut out by using
15 the cutting blade. Hence, the semiconductor device having the odd-shaped cutting
section and the good straight line cutting section can be cut out at a high speed.
[0151] Further, according to the first to fourth embodiments, the laser beam is scanned
along the same predetermined cutting line in a plurality of times, and the cutting of a
shallow depth is repeated so as to cut the semiconductor substrate. Hence, as
20 compared to the case where the cutting is performed in a single time, the output of the
laser beam can be reduced, and the quality of the cutting section can be made well.
Further, heat value by the laser beam irradiation can be also reduced, and the increase
in the cut width and the change in the semiconductor can be avoided. Further, since
the cutting depth at a single time is shallow, the scanning specd in a single time can be

25 made at a high speed, and even when the scanning is repeated in a plurality of times,

the time required for the cutting can be shortened as a result.
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sem conductor device can be made small. [0150] Further, according to the
first to fourth enbodi nents, the second portion such as a curved shape
unabl e to be cut out by the cutting blade can be cut out by using the |aser
beam and the first portion having a straight |ine shape can be cut out by
using 15 the cutting blade. Hence, the sem conductor device having the

odd- shaped. cutting.section and the good straight line cutting section can
be cut oufifth Em YRctheed. [0151] Further, according to the first to
fourth enbodi nents, the | aser beamis scanned al ong the sane predeterm ned
cutting I[0A&2i G 2|é|sbous thteycomfigniation, ofanldsdrivatting dppatpted seenShah tigsv depth i s
repeated so as to cut the sem conductor substrate. Hence, as 20 conpared to
the case abbeeewhick icufifthngnbalinent off the grdsbnEinséMne hiFTe. 24herquiqut of the
| aser beam can be reduced, and the qua |ty of the cutting section can be

made wel lqunfdtal DRID denBRE ﬂy@iaggr &yt,ﬁ? beamirradiation can be al so
reduced, and the increase in the cu dth ‘and t he change in the

sem C.Ond;[ﬁ ]'ﬁ?eriaﬁeef cﬁ&ﬁ{ da%garalt:ﬁjsrigffmcﬁlde %shee]f];b:jmt i Beerp a single

tinme Is esca spee at a

hi gh spe nping is re |napluraI|tyoft|rres
the t 1 e MoR ARy e ot et abaefloE feagted aMustmmbsidp i £ 1
Enbodi nent%g@é [015 FI G 24, shgws the configuration of a |aser cutting
appar at uSnaggzHerwWithJarge quansities of serairondugior sybstateniidd? soned tierainmbeforesent
invention. In FIG 24, reference 5 nuneral 1100 denotes the | aser cutting
appar at udaser F@ti@:B]Pfthf‘éSllﬂas@d yuen ppghosymptirsh trassppriofechvaismles a base 1101
and a | aser oscillator 1100 installed on the base 1101. ,Reference numer al
1102 tflenstmicondfictos substriatet 1120ds mmgsgurted toiat first pmsjéoanantﬁd bas 101 from

sem conductor substrates 1120 stored therein before | aser cutting

~ processi igg substhateymaguzimeshi@arodei bysénd. r ansport nechani sm a 10 sem conduct or
substrate 1120 is transported to a first position | on.the base 1101 from

the subsfoEs4 THRG@IARdLIOR sEtReralty] DTEbefbR1EE koutt: b%ﬁ@é@ﬁﬂgqygﬁ&&n fubstrate
1120 before the cutting processing is showm in Fl as one of the

serm Condug6007. WK, 3bRS of iR bent BRI HLARIE, PIRPUIhEbY Sl 25, o

exanpl e. The nenory card substrate 1120 is sea coat y resin on a

pri nted Wit BAREGnOR albaf. "L koY AIUNCALL 101 JEID L Gag s ore

f or med, ter nmenory c |ps an contro are noun
card substrate

055 1109 008 oA AR 5 A o TBRY B Rk 1 2

]Plogblr gn %r]é gérﬁﬁnt%f{] gous] %’rqu)ﬁﬁésnaqlldn ntrr(])lltel1 ce:hxgs? ;}ezggﬁx?tleddl rection in the
[0155] Dotted lines 1130 are predetermined cutting lines of the memory card substrate
1120. The predetermined cutting line 1130 includes a first straight line portion 1131
continuously extending in the horizontal direction in the figure, a second straight line

20 portion 1132 continuously extending in the vertical direction, and four corner portions

1133a to 1133d having a 1/4 arc curve shape as an odd-shaped line portion connecting
these first and second straight line portions f1131 and 1132. However, the
predetermined cutting line 1130 is a virtual line and not actually drawn on the memory

card substrate 1120, but stored in the memory inside controller (computer} 1150

25  provided in the laser cutting apparatus 1100.
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1L

20 portion 1132 continuously extending in the vertical direction, and four
corner portions 1133a to 1133d having a 1/4 arc curve shape as an
odd-shaped line portion connecting these first and second straight |ine
portions f1131 and 1132. However, the predetermned cutting line 1130 is a
virtual line and not actually drawn on the nenory card substrate 1120, but

stored in the nenory inside controller (cqonputer).11 i in the

| aser c@156)&Faabpegion &35 sumounded HyFEP S@éﬂz@’q&é‘ﬁ|p8ﬁtl%§§q§£§$gﬁ\%gg§q%y t wo
straight line portions 1131 and 1132 and four corner ,orti,oni 1133a to
1133d i $o cpnecsUidons Di33davildddd sg smmigpnductandeyicevreign SAresUESHIME card as
the individual sem conductor device by cutting the substrate 1120 al ong the
pr edet er, H"amg&ns Ll ds HigiadiviaR stiatendadivedevieslhouting dsnenbstraie deli ce 5
regi on (apre etermned cutting region) before cutting is referred to as a
menory card regiopn,l . G O P e haTterdeichGemidondoetyr bevige devi ce

ot her tngf‘gctlkfg%ﬁ%dr%ﬁ?rg?@%dréﬁu*l%?nggggngl glfé a chip elenent such as IC and LSI.

[0157] In FIG 24, the ,substrate e d 4 hesdorpesidtion | is
tranéporf?mnt(ﬁfﬂée@é@m‘?& @ ggﬁcghonﬁl%%g%?gﬁfﬁfﬂgqg em?%%gn({ﬁsurfacépof a | aser

oscillator 1110 by an unshown to second transp . i second
posi ti orregion 1d 3o Vvshe semicgadegiondevdet dt ﬁﬂﬁ%gf" f‘%{"’e‘r"g?’gm"g?ié@{q gﬁ?eﬁé{%@’ t he
substrate 1120 transported onto the npvabl e ftage is fixed thereon with its
bott om s(mrd,afoeeminpilcbaadhilpwlm&qatsmlbaiﬁ%%‘m'é.' The novabl e stage, as shown
in FIG 25, is driven such that the center of the rre,rrpr(yg,card ret%i ?n 1135

i S posi tjgq5eHmORGa 2aetheaubstxits 1LZD pésitipred aidbe fies ePprILap dis T3APOT §190158]
The | aser oscillator 1110, for exanple, is configured as showmn in FIG 26.
A | aser P?{E@hh G8itibh SHwhics thd Resrsufaghbf 8 daserescillator 1 510pamyBshav | i ght
beam di aneter lgy a beam expander 1112, and after that, it is sequentially

refl ected by, Y-axj i At 8@ scepgpédines 1114 idvabld stdgkdods scanni ng
devi &‘bs.s“’fﬂﬁd@s r°§tblglg%11 Llref | ected by the gal vanomrrors 1113 and 1114

fore 2 GB%iLITES SRS URE tichibsRc 1120 caasidricaaty e mocatte ge

processi ensi ng optical system 1115 such as an f-0
ens. is fixed thereon with its bottom surface adsorbed by negative pressure. The movable

stage, as shown in FIG. 25, is driven such that the center of the memory card region
1135 js positioned on a center axis LO of the laser oscillator 1110.

15 [0158] The laser oscillator 1110, for example, is configured as shown in FIG. 26. A
laser beam L emitted from a laser light source 1111 is expanded in light beam
diameter by a beam expander 1112, and after that, it is sequentially reflected by Y-axis
and X-axis galvanomirrors 1113 and 1114 as scanning devices. The laser beam L
reflected by the galvanomirrors 1113 and 1114 forms a spot image on the substrate

20 1120 positioned on a cutting processing position by a condensing optical system 1115
such as an {-0 lens.

[0159] The spot image is scanned in the Y-axis direction (vertical direction in FIG. 27)
and the X-axis direction (horizontal direction in FIG. 27) according to the rotation of
the galvanomirrors 1113 and 1114. Hence, controlling the rotation angles of the

25  galvanomirrors 1113 and 1114 can move the spot image of the laser beam L can be

moved along the predetermined cutting line 1130, and as a result, a moving track of
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[ 0159] The spot image is scanned in the Y-axis direction (vertical
direction in FIG 27) and the X-axis direction (horizontal direction in
FIG 27) according to the rotation of the galvanomrrors 1113 and 1114.
Hence, controlling the rotation angles of the 25 gal vanomrrors 1113 and
1114 can HHFBROY MaEs pwihe suhstsaterl 1gRas mgled anbewh (Thusntheaneroorydasd b1 t he
predeterm ned cutting line 1130, and as a result, a nmoving track of the
spot i mag@nibe euteububstrate 1120 is nelted and cut. Thus, the nenory card
1135 can be cut out. [0160] That is, in the laser cutting apparatus 1110

of the pr[6360f Tlewhgdi ariaserwheing dipasdtigl B10GNME préehterhBaifRnd WRni S cut,
the | aser beamis scanned w thout noving 5the substrate 1120 in the X-axis

di recti onh@Btheld\BetodX tadFbgiBa11185 is Ll 1Bkl1aded bERG if’&&iﬁ@& wﬁﬂﬁ‘aﬁfﬁﬂﬁiﬁgé as

the | aser beam source 1111, a YAG | aser (for exanple, wavel eng I'tin)
IS used. ' . ' t v When,.the substrate 1120 with
t he p(rgi nttgg%oaraée %@gﬁghgg{% ?’ggitdﬁr%?@&g%{a,e&[c%'aﬁﬁldéré:cﬁf’?'adi ation frequency
(Qswtc uency), current val ue utting speed and the |ike of the

| sor 10 1B EIPEBsherh b, S b SRGPROBIoo A LI BIAC bsandiRept
constant according to the case where the resin portion (package resin |ayer
to be deSERrMPEY Wayelenpth: 506 wm)ds @sedcFemthas, inrbe eresaet gnbodiment wéed thor t | on
(printed board | ayer to be described later) is cut. Further, in the present
enbodi nerstbstrgte 1124@ withahe printpdi boapd coxbedrby resin soutt, thapulsegrradiationbst r at e
1120 into a gas atnosphere. As a result, the configuration of the |aser 15

cutting dmaarcneu€Q s$wich fsquasy) siveyeneyalandowting hreed amd thd ke oflinkfigiegnt from
the laser cutting in the gas atnosphere difficult to performother than the

straiight pulseere chiriged witththepwadiingtiibNeh@ 1846k bestd Kepneonkian? abatrlimdit9 t he
odd-shaped line portion such as a curve can be cut by the scanning of the

| aser begiie wdskRetbire WRViesia potGor® Rekisd RsihlidPer tb%ﬁi%lscx%éfdtiﬁgé itsihc'ilt Le |aser
e

cutting apparatus 1100 of the present enbodi ment, cutting

pr edet er mdee Stk BR Pridigd ﬂ,gfﬁg rpg)guslbg,rﬁ{twbsarﬁqggrx? %g{cigfégﬁ)%h?& HiSS In

t he substrate 1120 by a snal eterm ned anou rep tlf'ng t he
ut out FRG RO, Rt BeseArabARaE, e Bhing I feronfh Sy bR Y
Ser om0l 68 abaluer A e Bt DRI 2L
,éL }gﬁ g%g??:?lttt{l]l% a%%gr%?xgs Pl%%i ig in?arglelslimgfg?\z{gg Lte thgtsgr%g)tirr?é( d?fr%erlégts fqgr\élm thg T;sf:fl

cutting in the gas atmosphere difficult to perform other than the straight line cutting,

the predetermined cutting line 1130 including the odd-shaped line portion such as a

curve can be cut by the scanning of the laser beam without moving the substrate 1120,

[0162] Further, in the laser cutting apparatus 1100 of the present embodiment, cutting

20  the predetermined cutting line 1130 of the single memory card region 113$ in the

substrate 1120 by a small predetermined amount, that is, repeating the orbiting

scanning of the laser beam in a plurality of times can completely cut out the memory

card region 1135.

[0163] In FIG. 24, the semiconductor substrate 1120’ in which the cutting of all the

25  memory card regions 1135 is compieted is taken out to a third position III on the base

1101 from the second position II (movable stage) by an unshown third transport
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mechani sm The substrate 1120' is actually a plurality of nmenory cards cut
into chips by the laser cutting. In this third position Ill, the processing
debris such as soot and dust adhered on the substrate 1120' due to the

| aser cutting processing is renmoved by an unshown cl eani ng nechani sm The
cl eaned substrate 1120' is then stored into a 5 second substrate magazi ne

1103 fromthe third position_Ll]| b n unsho ourt ani sm
[ 0164] |meqhmasn25T,her€g11b§frfétﬁc1éZHu waﬁflﬂeﬁuffil‘é“ﬁf’ég'e 023’ g%‘?\%{?@i"c?iﬁggd

novabl e stage. The novabl e stage 1160 is provided w.th an, adsorpti,on head

(' suppor thyngaBiese} cutfifg, fo thisl S rhpesidom Bt theprasessip defins shich 83589t ande 1120
(menory card region 1135) by tonegative pressure. [0165] Further, reference
nuner al gL LEAIIeAPEEthedubsiApi162€° diet thi theglasegdwiing progessiRe isHemgyed Py at e 1120
is positioned and installed by being adsorbed by the adsorption head 1161.
The under s ' 136t Tho SlehffdNudbefic UL aisaherl §t6fd info 4 he

wor kpi ecaé'%nggl{’ﬁﬁglﬁ%}g{%ﬁé%&ﬁgngh?he upper and under surfaces of the

substrate 1120 q%&atgéﬁ{)éa%?% flrﬂBtf}i]&nVl‘Ré SRisesRitRA! il BYak egidwnlibabthar e

or t hdgorn&FOrHSY x1's~(scanni ng center axis) LO of the |aser
oscillator 1110. [0166] Inside the novable stage 1160, the flow path 1162
for a dutsanspeftimehp®sMair A is forned so as to extend in the x-direction.

The flow path 1162 is connected with a dust col] ection.pu d

SUcki ng IG4PInFIC, B5, tedeeneonviser] HeRsies 19 SbEr It Rot P 3Bl oo
collection air Ainside the flow path 1162. 5[0167], Wen the | 351%1beam L

i s irradipé abvablcstage 1056 is progided2witl pp adsorptiohaead (BERRAT BEBPeR 118las shown
in the figure so as to cut the sane, soot and dust arise fromthe substrate
1120. Thg, sty @elbbR6i supfaat of hchabsiaate 420 Ghemprsieard iregjor AE3Y Woot and

dust from adhering to the substrate 1120 and a | aser receiving nenber 1180,

whi ch. w eseidbed later, and collecting themon a filter attached to
t he sth%:%al%lggg’t?%on' 10 punp 1170.

[0165] Further, reference aumeral 1165 denotes a workpiece setting region in which
the substrate 1120 is positioned and installed by being adsorbed by the adsorption
head 1161. The under surface (workpiece setting reference surface) 1165a of the
workpiece setting region 1165 and the upper and under surfaces of the substrate 1120

15  disposed in the workpiece setting region 1165 are orthogonal to the cenfer axis

(scanning center axis) LO of the laser oscillator 1110.
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[0168] The | aser receiving nenber 1180 is provided bel ow t he workpi ece
setting region 1165 inside the flow path 1162 so as to have the simlar
area to that of the workpiece setting area 1165. However, in the present
enbodi nen { pce, the adsorptio a 61 is provided on the scanning
cent er axtﬂgtgﬁbﬂgfdcttﬁ‘é“}oé@@}“ Si?sgé’lnliy%ﬁt gﬁe]ffi‘%‘i!?i ,Hlﬁﬁéo“d Bt codeehian #gAnisnber
1180 is ppovided so as to_surround the adsorption head 1161 on an XY pl ane.
[0169] ThEPTmELSp a5 de extgndiip therdirectipgo The fiow pathaljioy isrgoenasted: wih agusy i al
excellent in heat resistance (fire resistance) and heat-di ssipation

per f or manedlestion pumpal 17hi andhsushihgoforanofibe dag@leCfonTenp Ap76 geferaes 4f r ont
surface) of the laser receiving nenber 1180 is a | aser receiving surface

1181 whi cfiowafdhe ésst icbkedtvaelir Adasidt thafloRwgagiilemd passed through the
substrate 1120 installed on the workpi ece setting region 1165. [0171]

The I@ser[ollsv]E‘WHeﬂ%@M&ér%ﬁmlﬂ%lir}aﬁiéte&bh@ﬁ@'mﬁ)@trgté% 1120 SR Eﬂ%ﬁg&l y approach

t he workpi ece setting region 1165 fromthe outsi portion and E2

toward insi ' t. C r.side portions .C and_C2, that

o) g0 acFoh LA &hSwn i I Hebido S Sy B ot 8 gieestlf oo
[0172] In other

ti I h | f f. .t d ti head 116]1.
bor s, ¢ e Sl LB Uiy Poutelontt Rl IBsiatole Watrettis hesecent fisious! y

approach fhe_.workpi ece setting region 1165 as approaching the scanning 5
center adst L} Fl‘églt%gﬁs“l?é'éﬁﬁeglﬂ&otaﬁé adascs resteiGag meseber 1480, wioith3] On
the other hand, in FIG 25, in the left side portion (hereinafter, referred
to as an Wikks dessiibedilateraand collastingithem ouraf filder)attagiadhtof the dustruellactiar pt i on
head 1161 within the | aser receiving surfaces 1181, the upstream side | aser
receil¥i npusmp Lk 1181a is inclined so as to gradually approach the

wor kpi ece setting region 1165 fromthe to upstreamside to the downstream

side of t[Ak68]IThe Ipsdrhecedig Gidabieri i 804ds prowdaalbeldwe thiwbrigitdeastinn air A).
In contrast to this, the right side portion (herein after, referred to as a

downst r easgiondd 65 amside HRTRIW pal S162fsaCR)t0 hadd theldiih e 36'80% BE ign head
1161 within the | aser receiving surfaces 1181 is inclined so as to

gradual | yyatkplead s&ihp arbal NBSWVHEPERE SinS8b bidd8nt GHRBEm IO DinkE QiR t he upstream
side to the down stréeamside, that is,
adsorption head 1161 is provided on the scanning center axis LO of the laser oscillator
15 1110, the laser receiving member 1180 is provided so as to surround the adsorption
| head 1161 on an XY plane.
[0169] The laser receiving member 1180 is preferably made of the material excellent
in heat resistance (fire resistance) and heat-dissipation performance such as aluminum
and ceramics.
20  [0170] The top surface (front surface) of the laser receiving member 1180 is a laser
receiving surface 1181 which receives the laser beam L having cut and passed through
the substrate 1120 installed on the workpiece setting region 1165.
{0171] The laser receiving surface 1181 is inclined so as to continuously approach the

workpiece setting region 1165 from the outside portions E1 and E2 toward inside, that

25 is, toward the center side portions C1 and C2, that is, so as to extend obliquely upward.
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15 it is inclined so as to extend obliquely dowward. [0174] Wat is neant
by describing that the |laser receiving surface 1181 is inclined so as to
approach or distance fromthe workpi ece setting region 1165 can be restated
that the |laser receiving surface 1181 is inclined to or is not parallel to
t he workpi ece setting region 1165a. 20 [0175] The | aser beam L passed

t hrough the suybstrate 20 (,wor kpij I b9 helad@omption thebdrpi Nged on
the | as@hcﬂ)@é%?ﬂfié]ga %&%éﬁ%&fﬂ? 8{)@&@8 ?Eﬁ&éé'(ga fifaﬁg(l(j)i recti g?lps different from
t he workpi ece setting region 1165 because the | aser receiving surface 1181
is inclildét. as shown in FIG 28 in spite of the scanning position, that is,
the incident angle on the |aser receiving su%;ace 1181. Iq other words, it
i s desi mepyA Inloter 2btrtis tha st meeeeiymgagiage o1 1REledS0 28 o ving surface
1181 for the workpiece setting reference region 1165a is set so that the

| aser b%HEhu(HtﬁsU ﬂﬁir@éth&hetvshﬁkﬂ:iasesetﬁmgeig@@mbl%‘iﬁsf@@éﬂaﬂ% € ST r ect ed
to the workpiece setting region 1165. [0176] The inclined | aser receiving

surface 11 OMiGadadd 40d the abapptial handi I$lt he | aser beamto be
scat tsericﬁaf%ar efﬁf(gggg{cf such as a matt shape and a shape 5of alternating

ridges and_ valleys..In thi ¥ Qe Poftidid GRdi A&t dryrefdrhailiphasa
surface W&W}énﬁ%s%g?rtqbq’ﬁﬁhgl gﬁ%pg’ g‘g@g’ 1%%’? golpr?ti nugﬁsl y approach or

di stance fromthe_workpi ece setti reg : ibAREAd | BFlewithiig
surface m@ﬁtrggmél&égsfﬁ?@&% SBfﬁ?ﬂeﬁggfg?r gﬁ&ﬁg\(}%n "the scatteri ng shape

conti nuously approaches or distances from.the workpi i £Qgi on
1165. | nthehasepressiing syHAsEs Hs%’e:,tﬂ? HE%‘U&Phﬁa% E‘éﬁ‘ ‘ggg‘g@?s“?ﬁk% gﬂ%arlgef i ned

that the |aser receiving surface continuqusly appr oacrkﬁﬁ g?rm dist ances
from thichnekss sce getwallygppeasichihe FOIPHCeEitiidr i PRAIESS recei ving
surface 1181 of the present enbodi nent, center side porti tins %:l a dt C2 are
cl osgpt ﬁ%tf‘eﬁﬁi 4@ fathe dewsietréimsideaditonflowaath BHE (hat 15,2 oW gF the
portions El and E2 are nost away fromthe workpiece setting region 151165.
In contragiectioniti £). bit@ntagas thiecticvighy sida pheiom G’hﬁgpllb@ftﬁbqu.ﬁgge%go 38 one- way
a downstream side laser receiving surface) 1181b from the adsorption head 1161
within the laser receiving surfaces 1181 is inclined so as to gradually distance from the
workpiece setting region 1165 from the upstream side to the down stream side, that is,
15 it is inclined so as to extend obliquely downward.
[0174] What is meant by describing that the laser receiving surface 1181 is inclined so
as to approach or distance from the workpiece setting region 1165 can be restated that
the laser receiving surface 1181 is inclined to or is not parallel to the workpiece setting
region 1165a.
20  [0175] The laser beam L passed through the substrate 1120 (workpiece setting region
1165) and impinged on the laser receiving surface 1181 is reflected in directions
different from the workpiece setting region 1165 because the laser receiving surface
1181 is inclined as shown in FIG. 28 in spite of the scanning position, that is, the
inciden

t angle on the laser receiving surface 1181. In other words, it is desirable that

25 the inclination angle 6 of the laser receiving surface 1181 for the workpiece setting
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inclined surface continuously inclined fromone end side to the other end
side such that, for exanple, the one external side portion El is nost away
fromthe workpi ece setting region 1165 and the other external side portion

E2 is closest to the kpi ece sett.i region 1165, 20 [0178] However, in
this case‘,e?"ée‘?‘Fé’l rﬁﬁ’tonal\é\géa %hsﬁf &0 tﬁl‘?&%ﬁ&i@?mﬁeﬁéﬁﬁ‘?ﬁét §T fegeivigr eased,
thereby increasing the thickness of the novable stage 1160 and enl arging

t he secti%ﬁ@pe&ﬂ%glsafotﬂﬁectpﬂmqsawwkpmzsattmarr@lglngll 65Thus, the flow rate
of the dust collection air Ais reduced. Consequently, it is desirable that
t he | aser[0l 26T« inglisadrihser ecdei@hgisarfhce MBI mhpbe provided Withwashlkpé ece setting
region 1165 in the center side 25 portions d and C2, and is fornmed nost

away f r oratloenpwiiddass beamab beRgatta gy rflehed sacR %S 8mid sipd@nd@ashhns E
and E2. However, enbodi nents of the present invention include the case

| , nt s : ¢ € case
al so wherg aflﬂa?ndtﬁg?{d tgsfg&% ﬁaﬁ,g.s B, hﬁg%agezgg%g%ggﬁcﬁot%ﬁgﬂﬁ%&? tﬂ\@tyr%h' Jicl i ne

surface. [0179] F pr esent ‘ream si de | aser

vorkpi e B PRfnd A5HItrhertal A5G F cBRah PR netb B i AR JBRA AT cam

side of the flow path 1162, esult,, the sectignal area of the flow
pat b 116 UBlTE SR sk 1 E5ahe LSt reshiviniesustace uTBR 2oh buresustace ohal
portion El to _the position of the center side portion A of the upstream

si de | asdhe pwdasehavinedthe seatieringshape ¢emiinaously approgahesralishneen draguy the
collection air Aflowing therein is increased toward the center side

porti on ®rorkpigee pesting regiom 116 pwirothetpgesentendbedinzol,lieduiing sach aBasgjtdsent to
the substrate is deflected to the substrate 1120 side by a guide function
of the upisfinedthastiwdataseceiviagaifaogcentifuaady hpfiachésofos dipteitts fromyust

col l ection performance can be inproved w thout changi ng sucking ability of

t he dust tkoWosdgiie@sepingregiba0. [0180] Further, the increase of the flow
rate of the dust collection air A flowing along 15 the |aser receiving

surface 10Bf7)Fanhef, fih BieaBidriteéPinglsiffab@ 3 881 SLGRIpYERE: OR 0181]
In the prxeserllt enboéli ment , rag desgrsi bgd by using pFI G 27%@&%&%#&

substr at gigblftibs CPRRTE24E et it WbikpRloo TR IR rcE R 1630h R 1 135, Lhe

configurati of the actu novabl e stage 1160 I s -as own i n & 29. That
is, the - 6t j r.Qyi i L.uraki f...adsor.pti on heads
1161 at %%%IE%%@gﬁoﬁgs:\i?g?{I/%Fg,a?%h‘gﬁfﬁ%%gogle@iegﬁ%l}( 9}%? geetggﬁ[%ﬁg%r ption
head_ 1161.] rovi.de pth .t | aser. receivin nmber 1180 having the |aser
receiléi n léﬁr Pna((::oen.tr ‘ﬁsﬂ“’wﬁf% thelager rﬁgmgwrﬁéﬁe gﬁ%q’%‘g,fm#éwag“ew ecei vi ng
menber 1180. may he provided for every nmenory card region 1135 (adsorption
nond 11 61ngH Sudeed Capfinpaesty eiipd o ongeld Sede K pier Bibase SaB0. ay b
provided for_every plurality of menory card region 1135 (adsorption heads
1161) . 2Habifes pxamples the pne cxtarnaldde portiondilyis mest apagdrons theawearkpiecar e t he

top views, and the figures of the |ower sides are the side views. In FIG
30, the petyng regien Nﬁ%gndyﬁmhcr external side portion E2 is closest to the workpiece

setting region 1165.

20  [0178]} However, in this case, a height as a whole of the laser receiving member is
increased, thereby increasing the thickness of the movable stage 1160 and enlarging
the sectional area of the flow path 1162 accordingly. Thus, the flow rate of the dust
collection air A is reduced. Consequently, it is desirable that the laser receiving
surface 1181 is formed closest to the workpiece setting region 1165 in the center side

25 portions C1 and C2, and is formed most away from the workpiece setting region 1165

in external side portions E1 and E2. However, embodiments of the present invention
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1180 having a shape of circular truncated cone with the adsorption head
1161 taken as a center is provided for each adsorption head 1161. Furt her,
in FIG 31, for each adsorption head col um conposed by a plurality of
adsorption heads 1161, the | aser receiving nenber 1180 having a
nmount ai n-1i ke section when viewed fromthe side and 5 extending in the

direction to the adsorption_head col unm iS_.pr.qyi ixth . odi ment
[0183] inandgtheshsnalse %@ewﬁgﬁ&r Eeebying kR Lk %gil?figa?r?g @;%Eg;r)’gt us vvh% ch

is a sixth enbodi ment of the present invention. In the fifth enbodi nent,

t hough andlasdrsugaceon 10 has been made on the case where a type of the |aser
oscil |l ator capabl e of scanning the | aser beamis used as fhe |aser

osci | | atygy79]iFarthbe iptirsgescne einbdiimentt, the ugeisean pide AFCIFICHIVERS ﬂﬁg@éeon an
apparatus in which a type of the laser oscillator emtting a | aser beamin

a fixed ﬂgi?fstiinglri‘n Vasl 15 dofififuc@dDflashrbxitndie avorkpiatd etSngregidmbi®@ | ed with
a sem c uctor substrate in an X irection enables to cut the substrate

al ong 15pr edet er mi ned. out i 06t oLi 88 Sam kR4 khd flowfath 8062, rAS erentietirurer al
126o%der¥g‘i‘%g§%‘19f8§?§‘5‘lSé‘?es{"aljé’g.% Shicam S S stage 1260 is provided with an

adsorption head 1261 which ad the b of thad pBEEBR YECcar d
regi on ﬁ@g@ﬂ%aﬁaﬁiﬁgwa‘ﬁd’%%@@e é‘beét%?%&e“%g}’ g%&?{éﬁo[owg] Furt her,
reference nuneral 1265 denotes a, workpi ece setting regi ' | 20t he
subst r atthe ¢gRonal portipat Bl fereppsiion ¢ H%‘S%‘e%‘sfb?ﬂ‘%ﬂg‘tg‘d@gﬁl%??%ﬁ%’gad 1261.
A wor kpi ece setting reference surface 1265a which is, the IE%fitom ?Er_f ace of
t he wor kfilenesettiving sueigcohldleHenre, thedlavp gt RESAUSLARIETHPRAES of t he
substrate 1120 di sposed in the workpiece setting region 1265 are orthogonal

to the camyRic thkieh isGhataselieowasithe ssutit side pprtiom1Gl.  FrheymoresRetlo™ oL ¢
oscill ator 1%10 i ncl udes an unshown | aser beam source and a condensi ng

opti gal ﬁl\éﬁ,gmdqmbﬁ&x 5@ 0RdjaEMmt td thel sabetrath ésdefientedtte dhd subwiratecl 128sée beam

source in rection (exactly downward direction) along the center axis

LO. [ 018%}]a'§19§dc§ﬁnafont&t%th€empéa% S8 W el RRBiving Surface 148 1a. 106msefioently, dust
col | ecti r 'S :

dust collection performance can be improved without changing sucking ability of the
dust collection pump 1170.
[0180] Further, the increase of the flow rate of the dust collection air A flowing along
15  the laser receiving surface 1181 can efficiently cool the laser receiving member 1180.
[0181] In the present embodiment, as described by using FIG. 27, since the substrate
1120 is formed with a plurality of memory card regions 11335, the configuration of the
actual movable stage 1160 is as shown in FIG. 29. That is, the movable stage 1160 is
provided with a plurality of adsorption heads 1161 at predetermined intervals, and the
20  periphery of each adsorption head 1161 is provided with the laser receiving member
1180 having the laser receiving surface. In this case, as shown in FIG. 30, the laser
receiving member 1180 may be provided for every memory card region 1135
(adsorption head 1161), or as shown in FIG. 31, the laser receiving member 1180 may
be provided for every plurality of memory card region 1135 (adsorption heads 1161).
25 [0182] The figures of the upper sides of FIGS. 30 and 31 are the top views, and the

figures of the lower sides are the side views. In FIG. 30, the laser receiving member
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. 5 formed so as to extend in the X direction. The flow path 1262 is
connected with a dust collection punp 1170, and sucking force of the dust

i collection punp 1170 generates a flow of the dust collection air A inside

the flow 1262. 0188 ef erence nuneral 1280 denotes a | aser

Fooei vi ol TSI bt O Sph B B S C B AL e ARG ARGV 6% Caerasar
area to that of the workpiece setting region 1265 to bel ow t he workpi ece
setting resfmer spsovidedfareaehadsorptipnbaad 1id2 Furibegdn FiGie3l,deecachecei vi ng
menber 1280 is preferably nmade of the material excellent in heat resistance
(fire resadsogimm)headdoheat cathpasep dtyiagpiupdity of adsocpticrusdadad 161, uht hger and
ceram cs. [0190] The top surface (front surface) of the | aser receiving

menber 1280Qeivingimbaber 1180 K68l ¥ hdan®id-1iRE SckRMIwhEr GeWed Srot HRSSde ARAM L
whi ch has cut out and passed through the substrate 1120 di sposed in the

wor kplseceex'ia&dihgm R WiRBride? R theldd lioﬂ Ead &516 IS EONHAE SUr face 1281 is
inclined so as to continuously approac t%e wor kpl ece setting region 1265
fromthe external side portions El and E2 to the center side portions C
and C2. Further, the | aser receiving surface 1281 is inclined so as to 20
cont i nuoygsl. | oser to the workpiece setting region 1265 as
approachﬁ%&ﬁpﬁggﬁﬁgﬁ?ﬁﬁion head 1261. [0192] Further, of the |aser
receivin% surfaces 1281, the upstream side |aser receiviggisqrfage 1281a is
i ncl i ned 9383LF o 32 showh thruconfizaspionaiin s GibingrRrracatys whichds asgitbn 1265
fromthe upstreamside to the downstream side of the flow path 1262. In
cont rast exshaslimentsof thp resonniavertion. sindbe fiftheembatimient, tipughraf deserigtdi b of
the | aser receiving surfaces 1281 is inclined so as to continuously

di st ance iHas been madeonkhé ezse wlsire angpe effhe iast? 65ciflatmcapableipSicarminp shele to
t he downstream side of the flow path 1262. [0193] Wat is neant by

descri bi rgsefr lbehmtik asddbsscthe 1&5e€ bydilgos Un ik prediit enitodimett] A Qescsption wifl
approach or distance from the workpi ece setting region 1265 can be al so
rest at ed pe made on an apparatus in which a type of the laser oscillator emitting a laser beam in

a fixed direction only is used, and driving a movable stage installed with a-
semiconductor substrate in an XY direction enables to cut the substrate along

15  predetermined cutting lines. |
[0184] In FIG. 32, reference numeral 1260 denotes a movable stage. The movable
stage 1260 is provided with an adsorption head 1261 which adsorbs the bottom surface

of a memory card region 1135 in a substrate 1120 by negative pressure.

[0185] Further, reference numeral 1265 denotes a workpiece setting region in which -
20  the substrate 1120 is installed by being adsorbed by the adsorption head 1261. A
workpiece setting reference surface 1265a which is the bottom surface of the
workpiece setting region 1265 and the top and bottom surfaces of the. substrate 1120
disposed in the workpiece setting region 1265 are orthogonal to the center axis LO of

the laser oscillator 1210.
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S5that the laser receiving surface 1281 is inclined to or not in parallel.
[0194] The | aser beam L (each bean) inpinging on the |aser receiving
surface 1281 is reflected in directions different fromthe workpi ece
setting region 1265 because the | aser receiving surface 1281 is inclined.
In other words, it is desirable that the angle of inclination of the |aser
receiving surface 1281 to the workpiece setting refer urface 1265a
is set 4018¢)Fhetlpser ppgiliatondghd indl qsé‘Bt"élaﬁ(b"?ﬁn ?"’%EI ﬁ?%gyuﬁg%é%v?ng surf ace
1281 is not directed to the workpiece setting region 1265. £0119§J8 In the
present conbasimeoytical system vehigheondeases|the Bser kead ¢ dIiNPLe2¥981 may be
provided with a shape allowing the |aser beamto be scatteringly reflected
such as RapBddur&iange andctansﬁmaml)odoval\vaﬂnbxdf:ﬁgn)ralﬂwﬁleﬁatwaﬂséﬂ-. In this
case, it may be 15 conceivable that the | aser receiving surface 1281 as a
base sur 8 Uhhaase BRYE 196@ S pert 1h2stoa peusial lectimuasir W is
approacr@ggﬁgﬁglg%gt?gl%ces fr%rr) gt he wor kpi t(IaJce setting region 1265. [0196]
Further, the | aser recejyi &F philel 23288 esincerladi iR dus S

cl osét t@rmﬁ%s%ﬁ{?p?"z%d l\sﬁe@?iﬁrigﬁ%(ggbﬁbﬁ%S Ph center side portions O and

C2, and nost 20 distanced fromthe workpi ec | ' L.t he

ext er nal codlegdompymp dAd ’Iﬂndagr\‘&{;ﬂ@g}o{%\/%sg? ,gsﬁgﬁﬁéétg)%%nﬁg!%ﬁ agg‘}té-{%cei Vi ng
surface may be forned as a one-wa incﬁéﬁr’led sy f,ace such that the external
portion Ed)wioﬁthm@xstéﬂléﬁméélfﬁﬂ@ﬁé%ﬂ'@ R hetbtr? setting region 1265 and the
external portion E2 is closest to the workpiece setting regjon éﬁg@

25[ 0197] [0f88] Reference nhinerab128@ den@ehd tisprereceiyingomemRer, SPue s e | aser
receiving surface 128la is inclined so as to continhuously approach the

wor kpi ecg ek b Ranh&giodiave Asahilir ama thithaupSthe seorkpicge seting FEIMIAHET r eam
side of the flow path 1262. As a result, the sectional area of the flow

pat h, 1262\ BeqRivengfiadurttng ©aRil EX65dasids she flowpattel 262t er nal si de portion
El to the center side portion C of the upstream side | aser receiving

surface {RahPryBOGSeelilfel hotberi 28008 pldterabiysiacobl metnmeriaiexcldit ow ng
e

5t herein ases towar e center side portion C. Furthernore, a flow of

t he dust,collection air A_j 1G] NV O S fSiaRakE 8hd ablad¥mifim
def | ect el §gt f%@taéﬁﬁitlfcaﬁcgisgﬁngge%ny\@ %ghfgsﬁlpgtgoé nction of the upstream side
| aser receiving, surface 128la. Consequently, the dust collection

per f or naARECEAMSe | nproved wit hout changing the

[0190] The top surface (front surface) of the laser receiving member 1280 is a laser
15  receiving surface 1281 receiving a laser beam L which has cut out and passed through

the substrate 1120 disposed in the workpiece setting region 1265.

[0191] The laser receiving surface 1281 is inclined so as to continuously approach the

workpiece setting region 1265 from the external side portions E1 and E2 to the center

side portions C1 and C2. Further, the laser receiving surface 1281 is inclined so as to
20  continuously come closer to the workpiece setting region 1265 as approaching the

adsorption head 1261.

[0192] Further, of the laser receiving surfaces 1281, the upstream side laser receiving

surface 1281a is inclined so as to continuously approach the workpiece setting region

1265 from the upstream side to the downstream side of the flow path 1262. In contrast

25 to this, the downstream side laser receiving surface 1281b of the laser receiving
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sucking ability of the dust collection punp 1170. 10 [0198] In each of the
above described enbodi nents, though a description has been made on the case
where the | aser receiving surface of the |aser receiving nenber is taken as
an inclined_.sur e, (pl angr surface), the | aser receiving surface may be
formed asSHfacs? Z@ s ‘FIH’@E 5S¢ o sentinvoyslyistaneh framdhe potlgggcegsttingli ng t o
the fifth and sixth enbodi ments, as described above, the |aser 15 receiving
surface steginylZosfeem e eppirgemeanidd tcthic downsuedmasideardhe fiewl jake1262. appr oach
t he workpi ece setting region (that is, workpiece) is used, so that damages
of the woldf3k¥habis mdmat badescribdggmnbiaetledaseddeduivin Suifa&eI29166 @hlinkd sgenmber
can be effectively avoided. [0200] Further, the |aser receiving nenber
di sposed 4s®iapprdabk of iRvineatdnf file W&%ﬁf&ﬁ Ect@ﬂg(@éibﬁ’ 2959 @arﬁ‘bé alsg & gél ded

WO I ng

with the | aser receiving surface which approaches the rkprece se

regi o frgm ih0gadd g@% | t : i f, the dust collection
air, so ttﬁat thae ?Féoc\[;'v r idrgaf%etlggizﬁlsﬁ%ﬁ@g¢Fdégﬁgéauglgrraﬂﬂ'ow ng al ong the

| aser recgi surface be.increased. or the directiqgn of a flow of the
dust col f@g#]gﬁ“éf‘?ef 8?.“1;[2&&85 |b8%'f1£8n?‘6‘8l‘}$e°w&ﬁeé&?§e§’é¥s PYpcedgBbiis si de.
As a resulh, tge removal 2 fun%;ion of the soot and dust due to the dust

col | ect i dfitteftpd Enfirgptions different iromdhe sworkpicsmwstingeregjon 265 ecmse the3 shows
the configuration of a laser cutti na apparatus seen from above, which is a
sevent h dAtsEAPIrETIng surfageel 28 ds inplinedy dmothen words, i isdegible diae tenmglauner al
2100 denotes a laser cutting apparatus. 5[.0202] The |aser cutting apparatus
2100 i nclofdedlinatipn o€ tiR1l@gerancrivingseeiaco 3281 toathe workpiece setting reference

10 surface 1265a is set so that the laser beam L reflected on the laser receiving surface
1281 is ndt directed to the workpiece setting region 1265.
[0195] In the present embodiment aiso, the inclined laser receiving surface 1281 may
be provided with a shape allowing the laser beam to be scatteringly reflected such as a
matt shape and a shape of alternating ridges and valleys. In this case, it may be

15  conceivable that the laser receiving surface 1281 as a base surface of the surface
having a scattering shape continuously approaches (or distances from) the workpiece
setting region 1265.
[0196] Further, the laser receiving surface 1281 of the present embodiment is closet to
the workpiece setting region 1265 in center side portions C1 and C2, and most

20  distanced from the workpiece setting region 1265 in the external side portions E1 and
E2. However, for example, the laser receiving surface may be formed as a one-way
inclined surface such that the external portion E1 is most distanced from the
workpiece setting region 1265 and the external portion E2 is closest to the workpiece
setting region 1265.

25  [0197] Further, in the present embodiment also, the upstream side laser receiving

surface 1281a is inclined so as to continuously approach the workpiece setting region
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2100 installed on the base 2101. Reference nuneral 2102 denotes a first
substrate nagazine stored with |arge quantities of sem conductor substrates
2120 before cutting processing, and by an unshown first transport

mechani sm a sem conductor substrate 2120 is transported to a first
position | on the base 2101 fromthe first substrate 10 magazi ne 2102 one
by one. [0203] The sem conductor substrate 21 fore,t CUid.

pr ocessi|ngs fonsthowpstreantside tgghe dpwastregm %ﬂ%otz)&etbfﬁ’é” B agt#i 1? %%’d u%cst%gbgult’
substrates 2120, a nenory card substrate 2120 i s shown as ap exanpl e. The
MenOry ear ShoabRatrat 6f tBa ZRw pathdab2 becaroes gragually sreallen agieSHIBM Weed wiring
board with circuits for a plurality of nmenory cards forned 15 after nenory

chi ps and: CoR'Id! ddttiof P18 ¢ Confrsidportiof L26kthe Dpsired sidpdascp130 are

predet e cutting lines of the nenory card substrate 2120. The

predeterm ned cutti iLn 304k BlokAesS o Pthk dast cotlethoghit A flowiggprti on 2131
cont i nudERAYANE SPEACH 12y eﬁ‘ég’&g%?@ont al direction in the fi gure, a second

straight line portion 2132 continuousl.y ext j i Sw\WHTthé dast _
di r e6t i dheretmidCreasss t%’f‘"ﬁ’e&'eﬁmﬁ Bﬁg p%ﬁt}{%g?gﬂtﬁ g@lgri(gg’dat Ea‘\yi ng a 1/4 arc

curve shape as an odd-shaped |ine portion nnectin S I ;and second
st r ai ghtcolliecorpair A imrthe Zmlthﬁﬁt@ﬁb?tr%\%&g}s,‘ﬁﬁﬁge%ru}a etsglrb %ﬂlr{rl]tgél‘%ut ting
line 2130 is a virtual line and not_ actually drawn_on EBZ menory card
subst r atyy héRiddfunctidoofedic iupstrerm ridedaser rorsivane SHREJPEd (conputer) 2150
provided’ in the |laser cutting apparatus 2100. 25[0205], Ever%/ si.ngl,e region
2135 suré?ﬁﬁ@ﬁﬁ&tﬁytﬂcvﬁspbtﬂf&sioﬁ@effonﬁandﬂ:@aahpamgmveﬂi‘ﬁ’iéh%F MEREYES]  and
2132 and four corner portions 2133a to 2133d is a sem conductor device

regi on djrect] ¥ Seryiddas colléRvarpungel 7Gs the individual seni conduct or
devi ce bﬁ}wgﬁr\%%bﬁ%@tohe substrate 21%10 al ong the predeterm ned cutting |ine

2130, Her Gl ety of AENECTRanIia L Bibodins thegiondésiritat basberad cut ti ng

regi ¥h) ng 1s referred to as a nenory card region 2135. As the

sem conductor device, .it COLDeLl-QRRE 1a88CketditinlgithembBerch as | C
and LS| Befepnihggase e %H@%ﬁ%ﬁ%ﬁ%%@%] “n FIG 33, the substrate 2120

di sposed at a first position is tran 3 RaSiHel on 11 which
is the ftakenagan 1%‘@%?“&”%@&?"’ &Iﬁﬁcg:ﬁ g‘% Iag%l%g%l;?l %n S%g?lomg second
transport nmechanism At the second position |l, a novable stage to be
descr i beforisdes 2icarysdswiiaes SUGERP & Cé“(ﬁ)g{rf%fa’e 2120 transported onto the
nmovabl e stage 10 is fixed on the novabl e, st age \/é(l t h.bi bS po0d tRMaSky Face

bei ng adgen9egdchordiggatthey fifth and sixth embodiments, as described above,

15  receiving surface simply constructed as an inclined surface and the like to approach

the workpiece setting region (that is, workpiece) is used, so that damages of the
workpiece by the laser beam reflected by the laser receiving member can be
effectively avoided. |

[0200] Further, the laser receiving member disposed inside the flow path for the dust
20 collection air is provided with the laser receiving surface which approaches the

workpiece setting region from the upstream side to the downstream side of the dust

collection air, so that the flow rate of the dust collection air flowing along the laser

receiving surface can be increased or the direction of a flow of the dust collection air

can be deflected to the workpiece setting region side. As a result, the removal

25 function of the soot and dust due to the dust collection air can be improved.
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pressure. The substrate 2120 fixed on the novable stage, as shown in FIG
34, is noved to a |laser beamirradiation position by driving the novabl e
stage so that the center of the nenory card region 2135 is positioned on

t he cent axi f the laser oscillator 2110. 15[ 0207] Further, the
subst r at irsﬁ‘i%ﬁﬁlé'&?g‘”f“&“ he | aser beamirradiation position is disposed

i nsi de a space surrounded by a cover nenber 2190. Wth respect to the cover
nenber 21[989114*“%% shws the eonfigupsiomada lnser suttifgoRpaiatdwech doar abmei | | at or
2110, for exanple, is configured as shown in FIG 35. A laser beamlL
emtted fwhichas & ssentlbanabvdimencef te piesest mxpatiete din FIG. i3ghtefreads 20 di amet er
by a beam expander 2112, and after that, is sequentially reflected by the

gal vanom gunrsl ﬂm?deﬁﬁdzs%Jliébrfcﬁfti'nﬁ—a’pphﬁt@nd X-axi s as scanni ng devi ces. The
| aser beam L reflected by the gal vanomrrors 2113 and 2114 forns a

spot - isMagg26) THfi9asRe i Sp Attt SlgonneRd ' 148 L judfbrROs! L1 on
by a conggn?i]ng opt | caf @tpem 1 sgcﬁl ggsi& ]ajﬁscf - 1I %ﬁsﬂag‘%ﬁg%%%he spot
i mage is % Y- axis, direction &/ert' |, direction in FIG 36)
and e RA0GRE Lo 15, oY 101 kP EF s AP 2107 denede¥ S ubBraif ng 1o ¢ he
rotation of the galvanomrrors 2113 and, 21%%. Hence, controlling the
rot at i on "HEGERE stgred gathlarge-gisniifies phsemicandyctorsubsiratan 2 13 keforeccutting | rmge
of the laser beam L along the predeterm ned cutting line 2130, and as a '
result, RTORSFPRG andfkananshewnsfivst trapspge mechapisny wremieandugtor Substrateapor i zed
and nelt so as to be cut Thus, the nemory card 2135 Scan be cut out. [0210]
That is, 2180 ihwarsported ¢oia firstgposisivar banthe a0 2101 frbm the éssirsubsinhedi nent |
when the single nenory card region 2135 is cut, the |laser beamL is
scanned wagasime 210%iong biylmesubstrate 2120 in the X axis direction and the
Y-axi's direction.
[0203] The semiconductor substrate 2120 before the cutting processing is shown in
FIG. 36. Here, as one of the semiconductor substrates 2120, a memory card substrate
2120 is shown as an example. The memory card substrate 2120 is sealed (coated) by
resin on a printed wiring board with circuits for a plurality of memory cards formed
15  after memory chips and controlier chips are mounted.
[0204] Dotted lines 2130 are predetermined cutting lines of the memory card substrate
'2120. The predetermined cutting line 2130 includes a first straight line portion 2131
continuously extending in the horizontal direction in the figure, a second straight line
portion 2132 continuously extending in the vertical direction, and four corner portions
20  2133ato 2133d having a 1/4 arc curve shape as an odd-shaped line portion connecting
these first and second straight line portions 2131 and 2132. However, the
predetermined cutting line 2130 is a virtual line and not actually drawn on the memory
card substrate 2120, but stored in the memory inside controller (computer) 2150
provided in the laser cutting apparatus 2100.
25 [0205] Every single region 2135 surrounded by two pieces each of the straight line

portions 2131 and 2132 and four corner portions 2133a to 2133d is a semiconductor
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[0211] In the present enbodi nent, as a | aser beam source 2111, a YAG | aser
(for 10 exanple, wavelength:1.06 gn) is used. Further, in the present
enbodi ment, when the substrate 2120 with a printed board coated by resin is
cut, the pulse irradiation frequency (Q switch frequency), current val ue,
cutting velocity and the |ike of the |laser beam are changed with the

wavel ength of the |aser beam kept constan CQld: where the
resin pgﬁ‘fl’p@iﬁcgl@n gUECTHSFTY NG aégsrgcwgr%arghseﬁ%rlﬁﬁ éﬁ%%ﬁ?&ag%ﬁiéﬁn 15i s cut.
Further, in the present enbodinent, the | aser cutai ng. iﬁ@pe{lg,'@r med wi t hout
put t i ng deviee bylestting the 20bgrat 2b2Qalgag tha MsLpRERRC SUHREMIE 'Y { he
configuration of the laser cutting part 2100 is nade sjnple, ﬁgd at the
sane ti Wpreidiftécesnt schmioonduveor| deyme region i(prgdrigrmined GHYINGIREIOR PROTSi £ i cul t
to performother than the straight line cutting, the pr(eidete(rirri_neqtcutti ng
line 213Q,,inck ueh pagkrsdigRast feighom 2A35t i Anths semicosdactoDdenieydt can be
cut by t%ﬁgi“?g’gﬁ%eﬁgdg%? he | aser be;r%v»ithout novi ng the substrate 2120.

[0212] Further I WL §di0asARPAIPL SBotBd0Man thet Mempryesandt
enbodi rré’i’ﬂxbffﬁghlgtr}tl%lﬂﬁrg%?qgegg%gg?%sm ned arpunt (gnall amount) for the

predeterm ned cuft]j line 213 a_Si Y- 1 joP2d4435 in the
subst rat[@z@@’lﬁ,ﬁ%}héﬁ%g ,S'T‘?Sﬁ@%‘? 2{%{?1g%oépﬂgtgﬁﬁ§%5%lfoﬁﬁ ﬁgulraggjg?ﬁ beami s
repeated in a plurality of tinmes, sq th t he r.eqi 2135 is
conpl et efegorslpositiqroH pehich & ﬁPgOI%ﬁ?&???eoat{saeW%oogggﬁ%rﬁgg(lg)gt% ?a@gh 120" in
which the cutting of all the nenory card regigns 213 ig@ggn’gl eted is taken
out to ascténd tappertteahanism. oAt thseppddeposition K, 3 MoypRes A°Bosition 11
(movabl e stage) by an unshown third transgort mechani sm_The Erbstrate
2120" i SqestribéceRter iy/providudynad theysubstrate Ab2Q trapspested @ptq e MBRRIHYEY the -
| aser cutting. [0214] At this third position IIl, the processing debris

such, 2s £90fdAdnd HitvaBihergedvio its bettemisatfact beilg 2dsorbierbbY BCEHE Sl aser
cutting processing is renoved by an unshown cl eani ng mechani sm However,

the cl eaﬁk&%{%ﬁe kbsfraltl POOYxdacs @6 sk ablrstage; es slovooimoFlét 8y is enove t he
debris stnce there is a possibility that the processing debris not 10

having been suffjci < F88 i peihe G MOC4BlOBtagt so (Han the
descri be’ﬁ?ol“'%‘fg)r"}iaﬁ%{%{gvfeaf%@irbgﬁﬁgﬁl&gﬁﬁgﬁgﬁbstrate 2128%' .0[0215] The

substrate 212Q' . which was cl L :60hd i BelcBRtes 8LIQNMD sEihstingdre
nmagazi nec@i@f:OfftP%WleP‘r?éyf?ﬁdrrgg%ggﬁasgsn&hq{l&gey an unshown fourth transport
mechani sm [0216] In FIG 34, reference nuneral 2160 denotes the

af or enenos e abl e stage,

15  [0207] Further, the substrate 2120 moved to the laser beam irradiation position is
disposed inside a space surrounded by a cover member 21?0. With respect to the
cover member 2190, a description will be made later.

[0208] The laser oscillator 2110, for example, is configured as shown in FIG. 35. A
laser beam L emitted from a laser beam source 2111 is expanded in light beam

20  diameter by a beam expander 2112, and after that, is sequentially reflected by the
galvanomirrors 2113 and 2114 for Y-axis and X-axis as scanning devices. The laser
beam L reflected by the galvanomirrors 2113 and 2114 forms a spot-image on the
substrate 2120 disposed at a cutting processing position by a condensing optical

system 2115 such as an £-6 lens.

25  {0209] The spot image is scanned in the Y-axis direction (vertical direction in FIG. 36)

and the X-axis direction {(horizontal direction in FIG. 36) according to the rotation of
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15 and the novabl e stage 2160 is provided with an adsorption head (support
menber) 2161 which adsorbs the bottom surface of the substrate 2120 (nenory

card region 2135) by negative pressure. [0217] Further, reference nuneral
2165 denopjes rkpie et ti region in ich the substrate 2120 is
posi t i onegl% aﬁléqﬁﬁlﬁﬂsglgfnggﬁﬁ' g%é‘fi?’bcé’ﬁtr\é@“igﬁge Iefauenenglgs obthsead 2161.
The top and bottom syrfaces_of the workpiec,e setting region and the top

surface (sﬁﬂmoww%w b2t Hecaggne viibe sppbimeageraf e bager basg) Lafongthe
substrate 2120 di sposed in the workpiece setting region 2165 are orthogonal
to the cepredeteamingd cytiingiing2 Bnered anx result, Onoivingiratlasithe apol iageqn 2110.
[0218] Inside the novable stage 2160, that is, opposite to the | aser

i rradiat i te sabstcate 3125is tapotiespent meh solue WO leni. ETRusS Eic PMof£&iran13465. a
flow path 2162 for a dust collection air A2 (second air) is forned so as to

extend i ncddige &@fdut.and right directions (X direction). In the present
enbodi nent, the novable stage 2160 itself has a role as a flow path form ng

wth a aoPROT G e BRL b anp S o100 e s BReE] Cpfdoinsal B oot | on
path 2162 ROREEG faeBionlEsty St B 1R p-BRL Fscapneduious o

irradiated on the substrate 2120 frqomthe |aser oscil|ator 2110 so as to
cut the s'gﬂ%f“gttﬂ%s%sb"@@sézﬁg‘ndé%ﬁ%“%GHﬁCtg&%‘ agghe dnaxigdirection.ses from t he

front surface and the rear surface of the substrate 2120. The dust
col | ecti d9%4lkInghe present emphadigenty as o dager hgam iseunse 3d ék.si X Qlkdsei @omr i sen 10
particularly on the rear surface of the substrate 2120 from adhering to the
rear $ur fexampls, wavelengtis 1.0atvenpis 28edin Burthéra setherpresenyembodintengrwikhfe t 0 be
described later, and collecting themon a filter attached to the dust
col | ect i cubpwatp 2220 @vithAlpiintel [bGard3dbatiahby esimisdustthe phise¢iridintion A2
including the processing debris generated at the bottom surface side of the
subst r at drejti2icy dDewiteh fgqaewdsgodivent ReluduaitisOWERSIt) Qd 4R BKBE R 70.
laser beam are changed with the wavelength of the laser beam kept constant according
to the case where the resin portion is cut and the case where the printed board portion
15 is cut. Further, in the present embodiment, the laser cutting is performed without
putting the substrate 2120 into a gas atmosphere. As a result, the configuration of the
laser cutting part 2100 is made simple, and at the same time, different from the laser
cutting in the gas atmosphere difficult to perform other than the straight line cutting,
the predetermined cutting line 2130 including the odd-shaped line portion such as a
20  curve can be cut by the scanning of the laser beam without moving the substrate 2120.
{0212] Further, in the laser cutting apparatus 2100 of the present embodiment, the
cutting of a predetermined amount (small amount) for the predetermined cutting line
2130 of a single memory card region 2135 in the substrate 2120, that is, the rotational

scanning of the laser beam is repeated in a plurality of times, so that the memory card

25  region 2135 is completely cut.
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[0221] The | aser receiving nenber 2180 is provided bel ow the workpiece
setting region 2165 inside the flow path 2162 so as to have a simlar area
to that of the workpiece setting region 2165. The | aser receiving nmenber
2180 is a nmenber for receiving the | aser beam L having cut and passed

t hrough the substrate 2120 di sposed 20 in the workpi ece setting region 2165

and preventing damages of .the, novab t 22, : m In the
pr esent [021Bbk FKht33, Sereamicondugi sp ﬁr%ﬁﬁﬂ@aﬁﬁ%@%hgﬁ}tgﬁﬁ%pgﬁ t he

scanning center axis LO of the laser oscillator 2110,.th ei ving
menber kR sajdregioded 135 isermpleisddntakep 0g5io Hthd Rdél}hod'eItILgﬁg{cfs%asgti on
head 2161. 0222] The | aser receiving nenber 2180 is p,hgferablty made . of
the mat ofjpkofKeR! $cebhd positiontl (mevablastege) by aneunsBey 8 tAFL HFOSRRY

heat - di SSI pati on performance such as al um num and ceram cs. [0223] Further,

the cover r bitSath 01 PBdis Si reslifypa pluralityred neerheryerardsrquadiiat i on 5
space S%F@ﬁpﬂgs Tgl%;%gace between a | aser em ssion surface 2110a (for

exanpl e, equivalent tqg.the final |ens surface of the condensing optical
syst ém ﬂ‘Pglé’é’htg SFBC'&I * 35) fromwhich the |aser beamis enitted in the

| aser oscillator 2110 and t rkpi e set 1:] r gl i@t allRered bar

wor ds,’ t[ﬂklél]@{’gtéhlsithlrfﬁﬂpﬁfl%Rﬁsﬁ%&ég§3§1§§§§ iélgg E‘%ht‘ﬁgbgg%/er rréﬁber 2190 is a
space facing the |aser em ssion surface 2110a.0f I o cillator
2110 andhé hebswateld)i20¢ due ta thcdaser SHIES PZ?%%?‘“%&%E?‘%&%%Ib&ydnalt&ﬁfemggver member

2190 has an opening which allows the |aser em ssion s rfac(fgﬁf()?%&]%%to be
exposed djsindng fechantsn. Horasenthorlcalas 8ok 1S 2 RI0TEEPH D surface
2190a provi ded above the workpiece setting region 2165 and. a |bd.e sgrfaoe
2190b S%Jng}léléiiﬂ@xﬂd?e the aetiris shaektherei ig btpoasibility that ge Rfﬁ‘éeslsﬁgecfe 9% ati on
space S. 1 0224] Though being different fromth((a E{gesent‘@%gg%?}i]@rrg?t, t he
cove feaiged byahadustaotiactiaumid (tohe dgpen aser
OScCi {q g?‘%g&?‘%‘%%"%i‘g%%‘?ﬁ% n Fl G b§4, at the lower portion in the left side

surface (one end;s ' direction) of the side surface 2190b of
elgc ﬁgtrmglglnz%ggg%ﬁﬁéat?aﬂe heek. )

the cov _ i's, at the position closer to the workpiece
setting {082%10'?113311 gtr&t@%thShicﬂ%ﬁs AP1%31i9 Biosddl fnF e second substrate

magazine 2103 from the third position III by an unshown fourth transport mechanism.
[0216] In FIG. 34, reference pumeral 2160 denotes the aforementioned movable stage,
15  and the movable stage 2160 is provided with an adsorption head (support member)
9161 which adsorbs the bottom surface of the substrate 2120 (memory card region
2135) by negative presSure.
[0217] Further, reference numeral 2165 denotes a workpiece setting region in which
the substrate 2120 is positioned and installed by being adsorbed by the adsorption
20  head 2161. The top and bottom surfaces of the workpiece setting region and the top
surface (front surface) and the bottom surface (rear surface) of the substrate 2120
disposed in the workpiece setting region 2165 are orthogonal to the center axis
(scanning center axis) LO of the laser oscillator 2110.
[0218] Inside the movable stage 2160, that is, opposite to the laser irradiation space S
25  with respect to the workpiece setting region 2165, a flow path 2162 for a dust

collection air A2 (second air) is formed so as to extend in the left and right directions
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20 2110a, an intake port (first air intake port) 2191 is forned. On the
ot her hand, on the right side surface (the other end surface in the X
direction) of the side surface 2190b, that is, on the lower portion in the

surface p 1ded qpposite to the lLeft side surface h andwi chi ng_t he

wor kpi ece()gé’trf’?tffﬁgr E‘bﬁﬁrpr%ﬁmgﬂd’éﬁe@t’é&ﬁMP[’ cﬁt%gez'yﬁé 11sglithgs paple 356226]
The air exhaust port 2192 is connected with the dust collection punp 2170.
25 Hence, fledarihprmigucwpet tocfopmdhe fom pash 2662.punp 2170 generates a fl ow
of the dust collection air (first air) Al fromthe air intake port 2191
f1owi ng i #2891 Tle flowgrath 2iaPhiscofd@Bed withta dust colkeetibapempi 2170dhed skipace S
and flow ng out fromthe air exhaust port 2192. Since both of the air

i nt ake pofictce2df%the dast doflectidn pEXP NS0 gbidthted 2GR bEE YulBeblieetibh Girl pWer
portion of the cover nmenber 2190, nost of the dust collection air A flows

al ong st hgpsERCAoR patile1gubst rate 2120 di sposed in the workpi ece setting
5region 2165. [0227] That 1s, the dust collection air Al prevents the

Clibetr at dVATEAS oL in B eies SAERTOF IR Bl Pl ol iPlcef 0B SeiRisel 2100,

and has ral e of, collecti t on the filter attached to the dust

col l ecti (ajzrpgtfeﬁ?}né'ieigq?‘cws"ﬂpagorélgwS§4“d%ﬁBfg’§ SpRg. G ProcesFing debBnsughrasa 10
i ncluding the processing debris generated at the front surface side of the
subst r at éOQﬁQ‘UP 4 2688 @d&k&@ngwﬁaﬁr@ agddbe ear pwdagednd theswbsrar021200228] As
descri bed above, according to the present enbodinent, the dust collection
air A f 110w digt FelisctiontairieA2 beea roleaf preventiog siroprohessihgsdebeislarised i on air A2
flowi ng through the flow path 2162 inside the novabl e stage 2160 can renove
t he peocgssticijarlpdeithd maganéacatofdhé suttshrete 2120t framntihatngiodhe aogd suffecd ear
surface side of the substrate 2120 as a workpi ece. Consequently, even when

the genercftheigniaimaterz120fandhelagiraead singdnerabeér 21 80rto b idascrivedhtentaad2120 i s
great, the adherence of the processing debris with both surfaces of the

subst r at @oflddthgcmbmben £l hitacBbN 16 URPIRS s6kctioBpaflp T1v0t Nes 5 SFZISEC ?4t he

dust collection air Al flows through the |ower |ayer di stanceg romthe

| aser emd%ﬁbt‘é&‘a%&{«ﬁﬁﬁcﬁé&@ﬁﬁ&é@riﬁ@id&iﬂ &e:@éﬁsgﬂg@@%@gﬁaﬁ% > SONe

ef fect of suppressing the ad ence of t si ng rNs, ichis

generate t : f i fael t nd rises, with the
| aser em%gglg)gnghgﬁatf?g%%%i%%%gg&bgzc%P gcll §§§§ shted 'fyé%gﬁsh%(’l'seﬁﬁ% in FIG
37, tlge al ?nplaie]f%l'(e port 2191 of the cover nenber 2190 may 25 be provi ded

withan &" I"écti on menber 2196 such as a | ouver which forcibly

[0221] The laser receiving member 2180 is provided below the workpiece setting
region 2165 inside the flow path 2162 so as to have a similar area to that of the
workpiece setting region 2165. The laser receiving member 2180 is a member for
receiving the laser beam L having cut and passed through the substrate 2120 disposed
20  in the workpiece setting region 2165 and preventing damages of the movable stage
2160 by the laser beam. In the present embodiment, since the adsorption head 2161 is
provided on the scanning center axis LO of the laser oscillator 2110, the laser
receiving member 2180 is provided on an XY plane so as to surround the adsorption

head 2161.
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directs a flow of the dust collection air Al toward the substrate 2120
(wor kpi ece setting region 2165). As a result, the renoval effect of the
processi ng debris by the dust collection air Al can be inproved nuch nore.
[ 0231] Further, as shown in FIG 38, the top surface (front surface) 2181
of a laser receiving nenber 2180" nmay be inclined so as to continuously

approach the 5 workpi ece setting._region 21 fromt s

por t i onJ0R22]akhe lE@fﬁ@%ﬁaYlﬂth?e%ﬁéggéﬁ W&g?g@ﬁ%a%esqug Sfé%e?{a?%%éle faand C2,
that is, inclined so as to extend obliquely, upward. The rtions. Cl and C2
are por tih est @bisaget Hiregesdsianen) fand dieatr AiSHRPAMISRH FMIACHBS 25 BH™ ¥ ¢ her
in FIG 38, the conmponent parts conmon with the conponent parts shown in

FIG 34 Qugepdhrshed with the same reference nunerals. 10[0232] In FIG 38,
in other words, when the | aser receiving surface 2181 is closer to the

scanni n %S?Hgﬁ{rth@ﬂi the L&Y Rmdhier A90Mis Baavdaods td surasiamr qolaism'irqaéismﬁoal 61, it
is incline 0 as to continuously approach the workpi ece setting region

22, [0S, s s D, 107

recerving surtace) 218la fromthe adsorption head
2161 within the laser 15 recejving surface.2181; Wi e whée | aser
recei vi negudvAenide tl@l%‘l%ﬁ?%s ﬁ“ﬁ}éf? ngpet%'m ?lgéntﬁsﬁ%%/cag%&rt%ig?ﬁﬁ?ﬁe wor kpi ece
setting region 2165 fromthe upstreamside ta the ) i of the
fl ow pat iR T5) flonhwhidhdhe laser beamafs ¢pitted ja Ehegaﬁﬁfé)ég'iﬂéﬂ"‘gl?a%? .‘geis ‘a
result, the sectional area of the flow path 2162 becanes %:Ireaéjual |y, smal | er
across fwerkgide spoiigtiegion@66hdn ettes meads, shalasgdrpfigHorRsP ﬁ%v‘iﬂ%%t ream
side laser receiving 20 surface 218la to the position of the center side

portion g md@ieemetver £190Nsraspace facitmthd daser cwissiarsusiacart 1000k 6w ng
therein increases toward the center side portion . Furthernore, a flow of

t he dyst i 130fand2hd Wollifeod withig tegivh 2166, Spbsifically the 2ovérs
def | ect e%?g?}o(l)st%ﬂe substrate si delﬁgy t he guide function of the upstream side

M A et
rate of eRPB b 8 et e R e e Pt Vi ng
surface :21!}(?\23 t_(lzlggvo%ftgiicgé see?ttirlx re%g,?o%I Zfégeanldaasﬁﬁe § ¥l \9198b _@Fﬂ?@ﬁfdi@éﬂ@-
front, back, right and left of the laser irradiation space S.
15  [0224] Though being different from the present embodiment, the cover member 2190
may be formed so as to surround the whole of the laser oscillator 2110.
[0225] In FIG. 34, at the lower portion in the left side surface (one end surface in the
X direction) of the side surface 2190D of the cover member 2190, that is, at the
position closer to the workpiece seiting region 2165 than the laser emission surface
20 2110a, an intake port (first air intake port) 2191 is formed. On the other hand, on the
right side surface (the other end surface in the X direction) of the side surface 2190b,
that is, on the lower portion in the surface provided opposite to the left side surface by
sandwiching the workpiece setting region 2165, an air exhaust port 2192 is formed.
[0226] The air exhaust port 2192 is connected with the dust collection pump 2170.

25 . Hence, sucking force of the dust collection pump 2170 generates a flow of the dust

collection air (first air) Al from the air intake port 2191 flowing into the cover
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[0235] The | aser beam L incident on the |aser receiving surface 2181 after
passi ng 5t hrough the substrate 2120 (workpi ece setting region 2165) is
reflected in directions different fromthe workpiece setting region 2165

because the | as receiving surfacge 2181 is.in¢glined. In other words, the
ongle. of MRBbPRaah b, th R bR RUCE I SRl MAVE A Trem B #T bot  om
surface (the workpiece setting reference surface) of the workpiece setting
regi on 2Ilahanydorhdl Fe avinen gt o6 tot air iaksupast 253 band the aisexhaustqort BEX2 t he
| aser 10 beam L reflected on the |aser receiving surface 1281 is not

di rect ed dre foimecdvinrthp loves poetion oftheagvanm2hbbr 21 B a6ist dhthesiust ealkstion t he
| aser receiving nmenbers 2180 and 2180' shown in FIGS. 34 and 38 may be

provi ded a ah ffowdApRg Bld AWaae of i dubSeite R2a0dispobial maat er[ﬂ%é’sei@ﬂ% ected
such as a matt shape and a shape of alternating ridges and valleys. 1n this

15 case, 4 ioﬁ@ﬁk?ser receiving menber 2180" of FIG 38, observing
m croscopi Cally, 1t may be conceivable that the surface having the
h. the .workpi.ece set ti

scatteri e.contipuouy 0es t__approac K ng

Feqi on 2B GET B R AR p RO RE broSuHE RS PiR R P ace o
the surface havjng,a_scattering, shape contin apprQaches t he workpi ece
Sotting eGPBICLAgEE PR HHECE U hE AUHAEALLD T KiaeHOE SoRecHOM caso. 1
is defined that the | aser receiving surface is . inclined so as to

cont i nuousriace ppthssuhsteate 2080 anddas ageta ohgpliceting theny op 8 filgratisshed tohe

| aser receiving surface 2181 of FIG 38 is closest to the workpiece setting
regi on 21B&dist coblectiempump 21de Pdr i THs. 33 denvesthe dastccollectionaieddal si de
portions El and E2 are nbst away fromthe workpiece setting region 2165. In
cont riast iR8utimgtthe prodessing Helmid gonerdted htothe from seifacengds af fhecabstpate be f ornmed
as a one-way inclined surface continuously inclined fromone end side to

t he ot her21g0dnditdmgsdiched bathd dest ookkectiRnipiaP170.de portion El is nost away
fromthe workpi ece setting region 2165 and the other external side portion

- B2 i's cl qpgzg] APddsRAbYPAIRICE GEotEinkitd Shd HIBb&HT cdbRdimERt! iHaGlust Edifecligser
receiving surface may be not limted to an inclined surface, but may be a
curved sugif A¢@103aY ifTdStHeWTBY Remibel 8F%D and the dust collection air A2 flowing
through the flow path 2162 inside the movable stage 2160 can remove the processing
15  debris generated in the front surface side and the rear surface side of the substrate -
2120 as a workpiece. Consequently, even when the generating amount of the
processing debris from the substrate 2120 is great, the adherence of the processing
debris with both surfaces of the substrate 2120 can be effectively suppressed.
[0229] Further, since the dust collection air Al flows through the lower layer distanced
20 from the laser emission surface 2110a within the laser irradiation space S, some effect
of suppressing the adherence of the processing debris, which is generated at the top
surface side of the substrate 2120 and rises, with the laser emission surface 2110a can
be obtained.
[6230] As shown in FIG. 37, the air intake port 2191 of the cover member 2190 may

25  be provided with an air deflection member 2196 such as a louver which forcibly

directs a flow of the dust collection air Al toward the substrate 2120 (workpiece
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5 [Eighth Enbodi mrent] [0238] FIG 39 shows the configuration of a |aser
cutting apparatus which is an eighth enbodi nrent of the present invention.
In FIG 39, the conponent parts common with the conponent parts shown in
FIG 34 will be attached with the sanme reference to nunerals. [0239] In the
sevent h enbodi nent, a description has been nade on the case where the air

i ntake portion 2191 and the air exhaust rti 2192 are i at the
posi t i ossttingaegion 2463 heAfB IRl £ @quviahgf?‘?céﬁfgﬁ If%%sswﬁac%%ﬁ g b? ﬁgel aser

em ssion surface 2110a in the cover nenber 2190. In the present enbodi nent,
a cover duerdudlec@dDfir Antagbeainproved much mpieai r - gui di ng nenmber 2195 is
further used, and an air intake portion (second air intake port) 2198 is
provi decto@%(ﬂ Fudthed ab @Bbwh 0N FOG 038 thd mptsuefabaeontenifest) 83 wirdesr2110 t han
to the workpiece setting region 2165 within the air-guiding nmenbers 2195

(that isﬁgg%ggn%%séﬂ O'%n)be incliR248asAo tomimivutBapprdefahof the cover

menber 2 ance ward fromthe 20 | aser enission surface 2110a

Suich ot narorkplece sHTRBFHGR 248 T R e B et or o

such>t h I'T-gul 195 penetrates the center of
the top surface 2190a. _[0241] The si de ;surfac :
ai r - gui dnng sidssenptep $igs) BSF[“@H%Jglm%ﬁﬁﬁgr}?’tlﬂ(éhqegp&sa%rt$égéﬁg%gggﬂ‘gy t he

cover nmenber 2190' so as to surround the periphery 250f t | aser..em ssi on
surf ace wpisdd. Thagortians Glhand G2 ere ROFISBT Bi9Ng the %Qésﬁﬁé’fiqge 3‘%85%%0&1 into

the | aser irradiation space S inside the cover nenber, 2190' including the
i nsi de Ofeatil?268) FughéimBIGEH, éhe auraponent parteeommpp Wik ibe comgendilr f ace
2195b of the air-guiding nenber 2195 extends downward into the |aser

i rradi atj,0n shBAaSn BIG! Muichatdched withfthe sarkd 8dereoée mimetsbver menber 2190' .
Further,” the upper side surface 2195a of the air-guiding nenber 2195 is

for MRl Wbt l3er1®. 5l A tker s, WABRihe 1Bsck GatRling Buttite J18asentosenbodi ment
y

al so, to the seventh enbodi nent, the air intake port 2191 and the

ai r exhalist boLt, - d1Ak: BeaRP5hd iHedSbPEOR head LD, Woiskpi ece
setting #‘5(}??%‘ légl%?%hagtﬁlse{“gq{fﬁg }aslér em ssi on sul(rpf ace 2110a of the cover

menber Zi%l%ﬁ;léd so as to continuously approach the workpiece setting region 2165.

[0233] In this case, in the left side portion (bercinafter, referred to as upétream side
jaser receiving surface) 2181a from the adsorption head 2161 within the laser

15  receiving surface 2181, the upstream side laser receiving surface 2181a is inclined to
gradually approach the workpiece setting region 2165 from the upstream side to the
downstream side of the flow path 2162 (that is, a flow of the dust collection air A2).
As a result, the sectional area of the flow path 2162 becomes gradually smaller across
from the position of the external side portion E1 of the upstream side laser receiving

50  surface 2181a to the position of the center side portion C1. Hence, the flow rate of the
dust collection air A2 ﬂowing therein increases toward the center side portion C1.
Furthermore, a flow of the dust collection air A2 in the vicinity of the substrate 2120
is deflected to the substrate side by the guide function of the upstream side laser
receiving surface 2181a. Consequently, the dust collection performance can be

25  improved without changing the sucking ability of the dust collection pump 2170.
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[ 0243] Hence, sucking force of the dust collection punp 2170, generates a
flow of a 10 dust collection air Al flowng into the cover nenber 2190
fromthe air intake port 2191 and flowi ng out fromthe air exhaust part

2192, so he. processing debrj nerated on the front surface side of
The- subot V238 BSOS B BlugenpbierionraaRbAa st solson o demsge. o
the substrate 2120. [0244] Further, in the present enbodinent also, inside
of the noAlaRg theasgiaceeivog sukaces? 18 eapafficizadp coolrthe lapestecedlingnkember ai r A2
is formed so as to extend in the left and right (X direction) directions.

Hence, suZlOng force of the dust collection punp 2170 generates a fl ow of
the dust collection air A2 inside the flow path 2162, so that the

processi nY288PTheiagaREM Ethoiderk b8 the BlseSHCERGR sirflee 081 Qﬁelf)g’&%%gat e 2120
can be prevented from adhering to the rear surface of the substrate 2120

and the S{Hf&%@ﬁh@Euﬁsﬂ‘ﬁtez%ﬁgmﬂﬁéiggg%éﬂiﬂg ré(g&?g{eﬁsﬁﬁg?ef%:egh%Zﬁ‘ﬁdimEHMr L

t he present énbodi nent, e suc orc ectro
connect ed;: st port. 2192 tes a . flow of a dust collection
o a1t FroffuE i SiccP Hidip & 5500 3365 B Risf e 850 Seeelvibipudicn
surface ééﬁga LNt o 4h§10 ver mber 2}90'_and flow ng out fromthe air
exhaust 15 japsineq gi giher W?%u the wngleafinchnationsof the laser mesiving surfateng
this dust_collection air A3 fromthe air exhaust port 2198 to the workpiece
setting rZ2§ildn ths beitqm purfage(theyyarkpiecs)setting wfererceTurface)orfithamabrkpiess of t he
dust collection air A3 prevents the processing debris generated on the
front surstHing regiva 2365and thatear serfaceodfAbe Substrats 31200isisatssodkhat the Iader - gui di ng
menber 2195 and reaching the | aser em ssion surface 2110. Consequently, the
procagsi reganidbréfiectel q thedatoe dedeiving adifecd 1281tie nohdirtasdto Sriveskpiesur f ace
2110a,

setting region 2165.

[0236] The surfaces of the laser receiving members 2180 and 2180’ shown in FIGS. 34

and 38 may be provided with a shape allowing the laser beam to be scatteringly

reflected such as a matt shape and a shape of alternating ridges and valleys. In this

15  case, in the laser receiving member 2180’ of FIG. 38, observing microscopically, it

may be conceivable that the surface having the scattering shape continuously does not

approach the workpiece setting region 2165. However, the laser receiving surface

2181 as a base surface of the surface having a scattering shape continuously

approaches the workpiece setting region 2165. In the present embodiment, including

20  such a case, it is defined that the laser receiving surface is inclined so as to

continuously approach the workpiece setting region.

[0237] Further, the laser receiving surface 2181 of FIG. 38 is closest to the workpiece

setting region 2165 in the center side portions C1 and C2, and the external side

portions E1 and E2 are most away from the workpiece setting region 2165. In contrast

25  to this, for example, the laser receiving surface may be formed as a one-way inclined

surface continuously inclined from one end side to the other end side such that the one
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5 and a problem such as the | aser beam L being bl ocked by the processing
debris adhered to the | aser em ssion surface 2110a can be avoi ded. [0247]
As described also in the seventh enbodi nent, the present enbodi nent has an
effect that the dust collection air Al flows through the |ower |ayer of the
| aser irradiation space S, thereby suppressing the adherence of the

processing debris tq the.,io |aser em sgion surface. fohel NE

pr esent estepradisisrRoriam Edfif Bast 38Ry, ﬁﬁfne@g r’(forf(ﬂlgc%s %tenr%% #@%?@igﬂ[’)ﬁ%c essi ng
debris to the | aser em ssion surface 2110a by generati@gﬁg ;f%og 041 t he dust
col | ect ioter akterh spreqmetidi k3 igslaserirte tie BATKPHRES sgibwe TeHPL 418y LufPdee
2110a, even when a generated anount of the processing debris fromthe
subst r aige BdOrebavipaatfacd may(RAR]t listited to aRligligd syeiaee, &3t MRy BRist
collection air A3 including the processing debris generated on the front

surface g}&%sﬂifaﬁbgu&%%&kﬁve?&ﬁ@ac%ﬂd bei ng sucked by the dust collection

punp 2178 ¥romthe air exhaust port 2192 common with the dust collection
air Al (A). [0249] In the present enbodi ment also, the air deflection
menbér 2196 and the |aser 20 receiving nmenber 2180' having an inclined

| aser receiving surface described by using FIGS. 37 and 38 in the seventh
enbodindﬁﬁﬂéhﬁmﬂﬁﬂﬁﬁﬁﬁ ed. [0250] According to the above described seventh

and ei ghth enbodi nents, the processing debris, generated on,t. i ece
front sUAL3SIFIG. 38 shews ke wﬁw&mﬁhwﬁ%%@%ﬂ@%ﬁ‘% 1§hi1£§1|1 g‘%ﬂﬁze cover
menber, and at the processing debris generated on 25 the workpi ece. rear
surf ace emistatimant dfdhe prasemidnipgntiove Islefg@néS’aa‘ihP COmPAREY PaHE F9F1“&Pe‘ﬁlthMen a
generated anount of the processing debris fromthe workpiece is great, the
adher engge chﬁgﬁﬁkfnt parthsidws il BEG. ¥4 wikbowttachied wdthcthn siae s¢feEaCe vel y
suppressed. [0251] Further, according to the above described seventh and

ei ghfoh %E[ﬁl%liaﬁ?ms’ since a flow of air fromthe | aser em ssion surface
sideto e workpiece side is 5 generated inside the cover nenber, even

when t he BaBi OLoWnAFEABINIHE N deScHRRAT Ristiteh boitcohahnosskpiage tis or eat

t he adh ereof tot aser em 'ssion surface can be effectively

suppressed, . [ 02521 28U LOCHIO Cexli6t R824 97 BEbVIRBA b Glositionbt ed o

t hese _pr‘@f g ( various variations and nodifications may be
made wi thout departing 10 ff9m LS A68REardb thdfash §5Rbn/sGMEEE 20Ma in

closertot

the cover member 2190. In the present embodiment, a cover member 2190° integrated
15  with an air-guiding member 2195 is further used, and an air intake portion (second air

intake port) 2198 is provided also at a position closez to the laser emission surface.

2110 than to the workpiece setting region 2165 within the air-guiding members 2195

(that is, cover member 2190°).

[0240} A top surface 2190a of the cover member 2190’ is distance downward from the
20 laser emission surface 2110a as compared to the seventh embodiment, and the cover

member 21907 is formed such that the cylindrical air-guiding member 2195 penetrates

the center of the top surface 2190a.

[0241] The upper side surface 2195a of the air-guiding member 2195 extends above

from the top surface 2190a of the cover member 2190’ so as to surround the periphery
25  of the laser emission surface 2110a. That is, the laser emission surface 2110a is

exposed into the laser irradiation space S inside the cover member 2190’ including the
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WHAT IS CLAIMED IS: 1. A sem conductor device cutting systemwhich cuts a
sem conduct or substrate along a predeterm ned cutting line to cut out a
plurality of sem conductor devices, the predeterm ned cutting |ine provided
for each.of. .the seni canductor, K deyj C rising a.tfirs rfion ving a
L et e T S L o
different fromthe first portion, the system conprising a bl ade
cutting Hrguidiecnembers lORexieds donamer rnt@mfsltaﬁ%rtléraéxaaﬁg spae § frostthporti on
with a cutting blade; and a laser cutting part which cuts the

sem conduap surfaceo0a0E ted anvgr tieetee 2090 . Jorthegrtheippersideasefach 2aHia

wherein the system causes the |aser cutting part to cut the sem conductor

subst r at ef ghe#ig-gulting araibdr RO9S isOPSmBA Mihdde afrdntakBop! 2198 i ty of
sem conductor devices, and thereafter causes the blade cutti ng part to cut

the 5 ;mfzaqh%e Qaﬁrea{b%dﬁhaﬁgugohemma& toﬂﬁ&fse%%h BBYdigRs fRE ait he.

pI ura sem conduct or devi ces. e sem conduct or VI ‘ce cutti ng
t d |
iﬁipim a“%g §§r%t1§%%h€%‘¥“o%“ XREEb ???%é%ﬁf%fﬂs‘?n%%é PabRg R A 1 or

2, wherein Iurallt can rtions .are oV, d f.or each of the
i urari ¢ jraskolehpdnbliaon 2y Faads tubfser i3sish ultisard 1188 of B bR 1 ng
part performs a process of sequentlal |y cutting the plurality of the second

porti ons Memberldfet erni ned depth in a plurality of times. 4. The

sem conductor device cutting systemaccording to ag one of clainms 1 to 3,
: [0243] Hence, sucking force of the dust collection pump 2170, generates a flow of a

10  dust collection air Al flowing into the cover member 2190’ from the air intake port
2191 and flowing out from the air exhaust part 2192, so that the processing debris
generated on the front surface side of the substrate 2102 can be prevented from
adhering to the front surface of the substrate 2120,

[0244] Further, in the present embodiment also, inside of the movabie stage 2160 the

15 flow path 2162 for a dust collection air A2 is formed so as to extend in the left and
right (X direction) directions. Hence, sucking force of the dust collection pump 2170
generates a ﬂow of the dust collection air A2 inside the flow path 2162, so that the
processing debris generated at the rear surface side of the substrate 2120 can be
prevented from adhering to the rear surface of the substrate 2120 and the surface of the

20 l;elscr receiving member 2180.

[0245] Further, in the present embodiment, the sucking force of the dust collection
pump 2170 connected to the an exhaust port 2192 generates a flow of a dust collection
air A3 flowing from the air intake port 2198 near the laser emission surface 2110a into
the cover member 2190’ and flowing out from the air exhaust port 2192. The air-
25  guiding member 2195 has a role of guiding this dust collection air A3 from the air

exhaust port 2198 to the workpiece setting region side (that is, downward).
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wherein the sem conductor substrate includes a plurality of |ayers
different in materials, and wherein the |laser cutting part projects, onto
each of the |ayers, |aser beans having a sane wavel ength and different
frequencies. 5. A sem conductor device cutting nmethod for cutting a

sem conductor substrate along a predeterm ned cutting line to cut out a

Pl O R ETL SR ALy S e shitE R SHEASHRLASH, U blddiBihine provi ded

for eac conprisin I'rst “portion having a
strai ght line shape and a second portion havin d- shaped | ] shape

di f f er endebfis ganerpiedionrthe fiogt sudice Sthlreﬂﬁ?'éﬁ 58 ‘E’gﬁgﬁ@&ﬂﬁ‘: rising ‘“S*dcgﬁ%l ade
cutting step of cutting the sem conductor substrate along the first portion
wWith a cii-piidinginanber 2125 and reachiag|the lscrcamissing sytiage b PRSFGUEHE

sem conductor substrate along the second portion with a | aser beam

wherei n b §rde%§§3§gid@dﬂ§istﬁammﬂ feomdcidatong suthstlaset emadsimosurface 28tmd
portions provi for the plurality of sem conductor devices at the | aser

cutting rfaht & Pb@a%h%irﬁfﬂb@l@elmﬁﬂﬁr r6¢d3sing aebrigl ong t he
first poaiﬁﬁﬁaoo%rgﬁ%&o%%ea‘g%or the plurality of sem copnduct or devices at the

bl ade Cuéd ered t%tt_l?é) laser emission surface 2110a can be avoided.

'[0247] As described also in the seventh embodiment, the present embodiment has an
effect that the dust collection air Al flows through the lower layer of the laser
jrradiation space S, thereby suppressing the adherence of the processing dgbris to the

10 laser emission surface 2110a. Further, the present embodiment can effectively prevent
the adherence of the processing debris to the laser emission surface 2110a by
generating a flow of the dust collection air A3 proceeding downward from the laser
emission surface 2110a, even when a generated amount of the processing debris from
the substrate 2110 is great.

15  [0248] A3’ in FIG. 34 denotes the dust collection air A3 including the processing
debris generated on the front surface side of the substrate 2120 and being sucked by
the dust collection pump 2170 from the air exhaust port 2192 common with the dust
collection air Al (A1").

[0249] In the present embodiment also, the air deflection member 2196 and the laser

20 receiving member 2180 having an inclined laser receiving surface described by using
FIGS. 37 and 38 in the seventh embodiment can be adopted.

[0250] According to the above described seventh and eighth embodiments, the
processing debris generated on the workpiece front surface side can be removed by the
first air flowing inside the cover member, and at the processing debris generated on

25 the workpiece rear surface side can be removed by the second air. Consequently, even
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when a generated amount of the processing debris from the workpiece is great, the
adherence thereof to both sides of the workpiece can be effectively suppressed.

{0251] Further, according to the above described seventh and eighth embodiments,
since a flow of air from the laser emission surface side to the workpiece side is
generated inside the cover member, even when the amount of processing debris
generated from the workpiece is great, the adherence thereof to the laser emission
surface can be effectively suppressed.

[0252] Furthermore, the present invention is not limited to these preferred
embodiments and various variations and modifications may be made without departing

from the scope of the present invention.
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WHAT IS CLAIMED IS:

1. A semiconductor device cutting system which cuts a semiconductor substrate
| along a predetermined cutting line to cut out a plurality. of semiconductor devices, the
.predetermined cutting line provided for each of the semiconductor devices comprising a
first portion having a straight line shape and a second portion having an odd-shaped line
shape:diﬁerent from the first portion, the system comprising:
a blade cutting part which cuts the semiconductor substrate along the first portion
with a cutting blade; and
a laser cutting part which cuts the semiconductor substrate along the second
‘ portion with a laser beam,
“wherein the system causes the laser cutting part to cut the semiconductor
substrate along the second portions provided for the plurality of semiconductor devices,
énd thereafter causes the blade cutting part to cut the semiconductor substrate along the

first portions provided for the plurality of semiconductor devices.

2. The semiconductor device cutting system according to claim 1, wherein the

second portion has a curved line shape.

3. The semiconductor device cutting system according to claim 1 or 2, wherein a
plurality of the second portions are provided for each of the plurality of semiconductor
devices, and

wherein the laser cutting part performs a process of sequentially cutting the

plurality of the second portions by a predetermined depth in a plurality of times.

4. The semiconductor device cutting system according to any one of claims 1 to 3,
wherein the semiconductor substrate includes a plurality of layers different in materials,
and
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wherein the laser cuiting part projects, onto each of the layers, laser beams having a

same wavelength and different frequencies.

5. A semiconductor device cutting method for cutting a semiconductor substrate
along a predetermined cutting line to cut out a plurality of semiconductor devices, the
predetermined cutting line provided for each of the semiconductor devices comprising a
first portion having a straight line shape and a second portion having an odd-shaped line
shape different from the first portion, the method comprising:

a blade cutting step of cutting the semiconductor substrate along the first portion
with a cutting blade; and

a laser cutting step of cutting the semiconductor substrate along the second
portion with a laser beam,

wherein the method cuts the semiconductor substrate along the second portions
provided for the plurality of semiconductor devices at the laser cutting step, and thereafter
cuts the semiconductor substrate along the first portions provided for the plurality of

semiconductor devices at the blade cutting step.
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