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
froma sem conductor substrate. [0002] As a nethod of cutting a

senmi conduct or subs$EMIECONDUCTORt QUTTING AEVICBf SEMHCGONDILEBORIevi ce
region such as a BGA (ball grid array) and a CSP (chip size 10 package)

al ong a preqeyemMINGEMETHOMSENTE 20D Ut O RIOUTTANG SYSTEMNUASER devi ce
is cut out, Japanese Patent Laid-Open No. 2005-142303 and Japanese Patent

Lai d- Open No. 2005p4p8¢ ! e 0 TG W | aser beam
[0003] In the cutting n@?ﬁ?ﬁﬁ?%&?%ﬂﬁtg?g%m tlk?gEFg{s(g]r) beami s
scanned al ong the predeterm ned cutting |ine by using scanning neans such
as a galvanomrror, so that 15 the sem conductor substrate can be cut al ong
the predeterpned cutting. |ine 18 3 t he sem conduct or device regions

W t hodt R E S - NHENION 5t e and a stage hol ding the
substrate or a laser oscillator. [0004] However, whep a |aser scanning is
per f or med 089 Hnbhet presqnt émentipnirelaies doi e CRHING InPe%atpy WAIGh qui QU Nioég[?fafﬁ'ct or
device regions with a position fixed at one place taken 20as a scanni ng
cent er ofsuthes had€rchipeamd a nonergwasd fromm samicgedunivnfgbsiéditer is, nore

|l arger is a taper (inclination) given to the cutting section. [0005] To
make the [00PErA9h nidieodot dittige 8 aemiandsaal kebstratd farmed orited phishlétyt

di stance the scanning center fromthe sem conductor substrate. However,

when t he saAHdNGtE FRVRE reGoRWadh &y 9BCGA¢hAEpiidandyrimt a 8PYchiptsze t he
necessity of increasing the |aser 25output arises, and the scanning

pOSI tjpon p%%ﬁégez%l’or%{a bRBclcARRledROAMS Bndles Biat Ay Rdal SBhfcomiucaasRyide is he
| aser output ads to the increase in the size of a laser oscillator and

the high c%?éht, tJE]gz[ﬁ[Ceg%f’ate Eﬁdt(g S RBNBO 1 BOF0 T AR o g&é&_&%&%ﬂt $ aid-Open

deteriorate section cones coarse, and t si ze managenent of

the sem GeN s ss¢lall fiidd PGufinf mlitlolRIRIE Tadlh bEAH! ¢

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

predetermined cutting line by using scanning means such as a galvanomirror, 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
S5predeterm 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

substrat e,} Syt ; i CiheONn i S
%Pgil ?l%e,nﬁféﬁ JBeS Flﬁhﬁﬁ,’ »@F%at?lre,Sg%i}ﬁ}nﬁgpgsrhbﬂ‘%pcﬂrﬁ@y EWHekdraR8Cthk

10gener al I ni'shed snoot hed hi gh grade. Hence, a cutting
appar at u%uf?écﬁgnthggoxﬁgst Leg l?il ﬁﬁ% Q?émlﬁﬁg#]n%ng%@ tl'tksfe‘iinikﬁncﬁf&or%%iéehﬁ

senmi condUt oF "device Th ¢ase “the predetermned cutting 'ine conprises only
a linear |line such as %.gl’q.ec angl e. [0008] However, the predeterm ned
cutting PPrEt SHRACPIES diliictlides an odd- shaped |ine portion which is not in
t he shape of a continuous straight |line such as a curve 15portion and a
convexoc ¢} &urthae agaethpd Rl caliel thesarigofugier subsEals et s unabl e to be
cut by the cutting bl ade. Hence, to cut out the sem conductor device

i ncl udi ngredeteroduedsthidiog linngopota cwmut theindifdduslosmacondystog devicag nmet hod
using the | aser beamor water jet disclosed in Japanese Patent Lai d-Qpen
No. 20054idcl2&8% methodafanage BatiagblddaisdelDpen dionoRDBlad2 §8246pirsse

consi dered. 20[ 0009] However, the nethod of using the water jet, as

conpar ed phgent DeidOpBRHNLDOOSIIAgI8d)e cutting blade, is slowin cutting
speed. Further, the sem conductor device imediately after the conpletion

of the c | N | j t @ 5ar. fulihe onvedcer | et.
[0010] FAto T TRtk B R B B e bl e o

g R e TR R e
sem 59 ndlégﬁg'gllﬁ%is%ggg%%oitﬁ,%hﬁ%,"’frir%'shed high grade. Hence, a cutting apparatus
using the cutting blade has been often used to cut out the semiconductor device in case
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.



Further, when an attenpt is nmade to conplete the cutting by the | aser beam
irradiation in a single tinme, the cutting section becones coarse. It is,

t hus, conceivable that the | aser beamcutting to every predeterm ned depth

on the predetermned cutting line is repeated in a plurality of times so as
to performthe cutting of the predetermned 5 cutting |line. However, when

al | the muedet,evimnnechteuiftiingakie nesopRts the quetingnethe leder beemsenaiiméinduct or

device) are cut by this nmethod, the cutting processing speed often becones

slow.  [iRQLig1EukeNefe, culin dastioh DREoABOYSrEd) 1hE thuy, Congivaihadt tsi ng t he
| aser beam it is possible to cut the sem conductor substrate by the | aser

b . . . . Y . . |
e eI Y AR S | e

er, o conplete the cutting
by the | b o i_ngl i 1] ‘ :
oy £ e BERLAdET AT B Bo VUG et N SR DPURSRAARREEOTS
ences aHiNRC. dRoYeuh HoreA Lt ubHdeis it R [roren i ey RReE

irradiation may be increased, and the cutting w dth becones |arger or the
seni condibe semichadisser davige) arqvethvethis RAGPdoile AuHing gros?w@,ﬁp_eeg 6683] When
the sem conductor substrate has a plurality of layers nmutually different in
t he mat eieadrsgs slowi.s a prevailing practice that the output of the |aser
beamis aligned with the layer nost difficult to cut (for exanple, a glass
epoxy pri[001yFHstheatae desorired20vhein theecusténg metichdotsing Sialster deamhids a
package resin layer and the glass epoxy print substrate |ayer). However, in

this net hpesibleht capcSeRBSSMdAkidr RebatHtE bRghsRet: vasm afantiha shidietinelyer s
becones worse than expected and the increase in the cutting w dth of other

layeng dugriig theaht BEATRE UritsenlleaPRiA] Further, in a laser cutting
apparlat us, s% as ng'? o} glévhz sone damaeéle t%ﬁt he 25apparatus by the |aser

beam pengl ol ki 437, MREKR 566 pl 05 R RLRETeE S BRUARRITHE fagdl Biani 0 the

| aser os tor is 'dispose ser ceiving ne e of a fire-

scan in a single time, the cutting section becomes coarse. Further, in this case, even
when the output of the laser beam is high, it is necessary to make the cutting (scan)
speed slow 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 layer 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
other 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-



resi stance material such as alum num Japanese Patent Lai d-Open No.

10- 328875 di scl oses a nethod of adding a danping structure or a scattering
reflection structure of the laser beamto the flat |aser receiving nmenber

di sposed in parallel with the workpi ece, so that the | aser beamreflected

by the | aser receiving nenber does not 5reach the workpiece again. [0015]

However, ré@ﬁb@éhéehﬁatbﬁﬁﬁuch%@%iMﬁiﬂGm@JﬁB@ﬁesb&’awr@\UadﬁOF%\ﬁ Nb. 1hs32d8mpi ng
structure or the scattering reflection structure of the | aser beam as

di scl Osegis!(:fbsééﬁ)%ﬁ%gir giﬁﬁ(ﬁ?ﬁn%kahﬂﬁp%eﬁr dr@:er%%%ﬁl?eﬁin%ﬂ%ﬁe&%d‘@ﬁﬂt@re@f the

| aser receiving ne econes co i cated, whic eads to the increase in

t he size,of, | aser recei v t o nenber_and hi,gh caqst. Eurther, an

oo on- oG IRGm GFE Ml ke PEURR mARBeL R aTh pale bWl HE L 0O

soneti nes becomes tgag Elfw ]Eath of a st cqllection air to renove soot and
{58 thtase

dust gen¥PEkRECH O et raflestefidikibicdassT Tessidne member dpes not

conventional |aser cutting apparatus, the soot and dust not renovable
enough biycachéheiwetkpdetd agaii.on air are 15adhered to the workpi ece and the
| aser receiving nenber, thereby necessitating frequent cleaning. [0017]
Fur t her , [0d 51 Eevevbs dviandlie lasenrachiyih@semtenis proyideg peitlathesdangiing e
processi ng debris such as soot and dust generated fromthe workpiece

i rradi at egusthichort the staseinghefintadhangsutcoftthelasor kqaneeedisclosédsimnecessary to
cl ean the workpiece after the cutting 20processi ng. [0018] However, when an

anount  ofagaiesdIP ARSI i SRS 308288 &t e striefird HEtheQkdepr@Revihg nineRdr and
t he adhering anobunt thereof is also great, there are often the cases where

the cl eapi eﬁféo%pﬁéa?ed?Whﬁérggg@{)&%ﬁ%agaée%%e ga@gf]gdsapm%eﬂdﬁ@e

processi ng rrs not renova y the cleaning is left remain.” 25 0019]

Particul ar | t | aser beam penetrates the workpiece fromits
AFC' Beler ShPREALR,

surface Si surface side and cuts the same, at the back

surface gj I t he processing . rys is generate and_ adher o the
back. sur MAIE Byt Sedhr BRESs EonuBTiE Iutet FectR D Rk sy FLF-FRBEI BBl
processi ng nust be perforned at bqoth surfaces of the workpiece,, and there
is a pos¥BFIMESDegommesiths §10We%PrQ§ a fusbeRMEHAR SHUS TPROYF ﬁ@otaﬁﬁ@ qusi
remai ni ng amount of the processing debris increases. . .
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



5[ 0020] Further, though the |laser beamis emtted fromthe |ight em ssion
surface (lens surface) of the laser oscillator toward the workpi ece, when
t he processing debris generated fromthe workpi ece adheres to the |ight
em ssion surface, an appropriate laser irradiation is unable to be
performed. 10 BRI EF SUMVARY OF THE | NVENTI ON [0021] The present invention
provi des dabde i gamechied, and adhérentp thepachisudacapibe evarkpieed uCongpqanntly,
inclination of a cutting section by a | aser beam of a sem conduct or

subst r at @iesidpostereid endnp@rédiesidl atnbe ptifomédet Reimbwdadyatokie substrate
to a |laser scanning center. 15[0022] Further, the present invention

provi des v@orﬁﬁﬁi:&%gl!g&fe lis Q%}jﬂ&&,@ili@ﬂﬂait fls SYSIREY GaRRRhR gObusdRItimE Bhdthe

cutting of a sem conductor “device including an odd-shaped |ine portion from

t he sem 9?rggﬂ?r2§%?§ﬁ‘rﬁsotf[tﬁ%§§}J%§§31;ﬂ%ﬁtr}fssiﬁﬁﬁ%es?”d nor eover, securing a high

grade cutting on. e present invention provides a

sem cond utting apparatus, 20capabl.e of secur. a. hi tting
ecti on BOVR Y g AME B0 mEAIED S LB e o b et catismof duffpdhfefi

suppr essi ngf an increase in cutting wdth, and ngre ver, tlloerfo m ng the
cutting &urfacqliaphelrsaipscitfntoictoprad Hist Vo Peasanyasn fe RFAg Sﬁﬁk&f{e@rﬁf t he

sem conductor. [0024] Further, the present invention provides a |aser
cutting @epeatadifsons dbabioskiéceostheisdoribe el spistianagdacs 28 aRBFUBldte by a
| aser beamreflected by a | aser receiving nenber by using the |aser

recei vi nfasee ifpatiatddn & wiahjl to tetpentoroned. [ 0025] Further, the present

i nvention provides a |laser cutting apparatus capable of inproving a renoval
function of soot and dust by dust collection air by using a | aser receiving
menber . [ 0026] Further, the present invention provides a |aser cutting

appajgt UBEERRUMIMARTUWWPERE INVENTEOaNCe to both surfaces of a workpiece
of a proCeéssrng debris

[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 cenier.

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.



generated fromthe workpiece to be cut by a | aser beam [0027] As one
aspect, the present invention provides a sem conductor cutting apparatus
whi ch cuts a sem conductor substrate to cut out a sem conductor device with
a |l aser beam The apparatus includesa | aser oscillator capable of

out putting and 10scanning the | aser beam a transport nechani sm which

causes t (0233 FuRAAdUR Sesm DStcnfibh preddédg 1dsasaltting _@Ha{raﬁu@ lcapsbleeFat i vel y

nmove, and a controller which controls the |aser oscillator and the

transpor Emﬁn‘&ﬁz@?&é Eéﬁoéé‘i‘?ﬁhﬁoﬂ'dﬂs%i Ao @lst %g BSORARELS aH®Y 8 d E%'lsﬁfls each

bei ng surr a predetermned cutting line are provided in the
sem condue%%?vr.nsu%stbrcat e,the controller controls the transport nechani sm
15such t hat” a s 5Ah) ﬁ‘g center of the |aser beamof the |aser oscillator is

| ocat ed ve a position inner than th redetermned cutting l.ine of each
sen condlRS FaEbes e gram Matratiengeeddehn gt S PhE GPpT NS CATPB AT or m ¢ he
scanni ng of the |aser beam al ong the predeterm ned cutting |line of the
seni condsrmsessirg adhergnegite Roth] potaees saga sekmeee aspprocessippdehrisent

i nvention provides a sem conductor device 20cutting systemwhich cuts a
sem condgenerated fhist that wordpiarg ta bpreatiby erlasenddawut ting line to cut out a
sem conduct or device, the predetermned cutting line conprising a first

portion [OZ7N@sanstakpdagthe pkdsensinapatiomn grodidscoseshiparducon duaingng a shape
different fromthe first portion. The systemincludes a blade cutting part

whi ch ¢ uaﬁspatrﬁu@s St and UGk condsior 3hBstalt® RdcdtRit hisemicondutiopdevict Rvith
cutting bl'ade, and a laser cutting 25part which cuts the sem conduct or

substratg @5'39Bearﬁ.h%_é%@gmtlﬂ%&ma& Wi t B 12k 88&11ald8 MPabld OPRhudm ant her

aspect, the present invention provides a sem conductor cutting apparatus

d
whi Cﬂ} Cuf S i -e?%s%gﬂgén?,ra ﬁgg@%&?ﬁﬂgc%\ﬂrﬂgﬂﬁc}p&ws% Lh&yseﬁiic gfpnduct or

device regions W tl aser . € apparatus 1n es a laser oscillator
cont r of song oG hEdur PraAPT LSRRG Blonk PRk PAR GINEE ol the”
pr edet er lrgsgre(()jsc(l;l'ljatt(t)ri Qngd tlhiert]reangf;or?%icer(]:hanism. When a plurality of semiconductor
device regions each being surrounded by a predetermined cutting 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 oscillator is located above a
position inner 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 line 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.



sem conductor device region provided in the sem conductor substrate. The
sem conduct or substrate includes a plurality of layers nutually different
in materials. The controller changes a paranmeter of the |aser beamor the
nunber of scanning tines for each |ayer and causes the |laser oscillator to
performan orbital scanning of the |laser 10beamin a plurality of times for
t he sane [#029] tseanmilrez dsppast t tha grdseneinvpOdB0proniles isemiepmdupior cuipgct , t he
present invention provides a |aser cutting apparatus which cuts a workpi ece
set in aappiisfisacics elifsia@niiegidudtotisubstpaté dseng hgdmnaliThef sompaoaducsori ncl udes
a laser oscillator which emts a | aser beam and a | aser receiving nenber

whi ch T egeieSedibRs LWiR e 888 haVigaasaedidchiey ahadehesoladopicapsiset ti ng
15regi on. The laser receiving nmenber includes a | aser receiving surface

whi ch ap ] o] [ redi ion to an
R R i AL Ho M
anot her aspect, the present .invention provi . | . CUL L] par at us
whi ch? cuf® 8@4&5??6%‘2&‘%% ei}%cglgmigqngcaeprgg?tt% f‘ﬁ‘g“e@gﬁb“%ﬁ %13% aser beam
20 The apparatus includes a |aser ospihlator C ﬁ%ble o{ out.putting and
scanni ng SEMIGBEPCIBRARYICAFBIAN PEYATed BABT STRFOREHERY SRR rBtei ves the

| aser beam havi ng passed through the workpi ece setting region. The |aser
recei vi ngemigapdnctonsubstiate mcludsep plaabineilgyds mt&&@lwﬁaf&se%f}%%@é- t he
wor kpi ece setting region as approaching a scanning center axis of the |aser
beam 25[@32hirdHeyatangoos peranmsgedithe {aser peass enthei mupelriof scpming HEWS a

| aser cutting apparatus which cuts a workpiece set in a workpiece setting
regi on wifpheathllag@randeamesthe lasappaiiddtustad prafardesn arbliabsranosg of the dasenhi ch
emts a | aser beam and a cover nenber which surrounds a |laser irradiation

spacggbetwsanna flaseity 6Mibdes 16 heshae@réderermihtCbuttig lineser beam energes in
the | aser oscill'ator and the workpi ece setting region. The cover nenber

i ncl udes 1o A st &ndifiAEBeROMe r8dent flVeRflon Brovidds Slaséd dutBRE appbratub
exhaust 5port for exlhaustl g the first air. The first air intake port and

the air cgt}f&gts 8%&1{?[}63:6%?% ad@grﬂp@e&m%ttg%llggimﬂﬁ 18dcr PRSI I8t Opposite

to each ot across pi ece ‘settin gion and closer to the
1Dt eo SIS b S el B S e 2 Al P
VUL L RERN O TN T N T
15 region. The laser receiving member includes a laser receiving surface which
approaches the workpiece 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 cutfting
apparatus which cuts a workpiece set in a workpiece setting region with a laser beam.
20  The apparatus includes a laser 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 a 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 1 is a top
pl an vi ew showi ng the configuration of a sem conductor cutting 15system
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 enﬁ?ﬁﬁrﬁﬁﬁtmclh@&%iasﬂ&éc;lﬁitdnswﬁlcﬁféh’xﬂfﬁ?dlaﬁeﬁ Bdatif tahatai @Fes@NibRg t he
configuration of a laser oscillator in the first enbodi nent ; 20[ 0037] FI G

41is a Sit\xﬂﬁ I¥ 5&%@@9@1 r‘fi‘rr§&1§ﬁfr(m) ace b'é%k@één%ﬁa@er%fﬁﬁﬁﬁ@sﬁtfac% febadenient ting

part in Irst enbo IS a op |l an vi ew showi ng a
menory card strate and. a det t r

enbodi mjlge Ia§erb0eafrb?j§5r]geﬁ1&h égser 0‘3& a{?)?% glrt:lrlev {)vg\%(psl tﬂlgtatt%%egﬂ ”Flrlec ar d
substrate cut in _corner ortlons I N t FIG 7

h 04
is a topCBY%IranBW lélﬁlé'\ﬂf’%@; ’Fﬁ@lh’é‘ﬁﬁ?eypoébf @ﬂB%t"? g?’éStczﬂf a’i‘%a‘%%}faf’xg%\‘f li ne

portions and individualized nenory cards in the first enbodi nent; [0041]
FI GS. 5 8APSHdf@Rxarestingdhe livitas E%W%gfran@kaw@rt@mdéh? 3HEX DAY PORATEF t he
substrate in the first enbodi ment; 5[0042] FIGS. 9 and 10 are front views
showi ng aratid¢dinothe cheer rasmbelca,tthﬁg)mepphﬁtesﬂﬂtmth ather dicfdse thmwotkpieaet he
first enbodi nent;

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 semiconductor cutting
15 system which is a first embodiment of the present invention;
[0035] FIG. 2 is a front view of a Jaser oscillator provided in a laser cutting part in the
first embodiment;
[0036] FIG. 3 is a schematic illustration 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;



[0043] FIG 11 is a front view showng a cutting groove at a | aser stepw se
cutting of the substrate in the first enbodi nent; [0044] FIG 12 is an
enl arged view showi ng the cutting groove at the |aser stepw se 10cutting of
the substrate in the first enbodinent; [0045] FIG 13 is a front view

showi ng the cutting groove at the |aser batch cutting of the substrate,;

[ 0046] FI[@40F1Gs 7 ana ey plagedew skowsigahe ngnidre caut subagatgrasdirestzaighténd aser

batch cutting of the substrate; 15[0047] FIGS. 15 and 16 are enl arged vi ews

showi ng osticsandfindidsRialiséEPohfry ehidsiinchofirsacpdobiagats esin | ayer and a
printed board layer in the first enbodinent; [0048] FIG 17 is an enl arged

vi ew shohpF18base @l d8e @SR otk o e of alier paGkaGR thesin | ayer
and the printe oard | ayer; [0049] FIG 18A is a top plan enlarged

Vi ew Sho%ﬁ?fﬁ’%‘r’sg}u{h&if&% ﬁrﬁ%ﬁﬁiﬂ]em' the substrate 20 at a high Q switch
I

f requency, I's"a’sectional enlarged view showing a cutting

Lop. pPan ARG B ToRsn gl BtalmebPhye n RN e cRRERSAT, "2\ 0w &

switch frequency; 25[0052] FI.G 19B is a sectional enlarged view showi ng a
cutting sBeyrate grfarent feomdhe B cgtbo4ImeRt Q switch frequency; [0053] FIG
20 is a flowhart showi ng the procedure of the substrate cutting, processing
of the fil0&43]1diGodl ienfronf PB5S43homiTs aZutting gropwp 2l basewtéw'g?ﬁ@uﬂm; 9the
configuration of a sem conductor cutting systemwhich is a second
enbodi menhe afbstrhe iprtks &ndt embodivh ety ;
[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 cufting 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 [ow Q switch frequency;



5[0055] FIG 22 is a top plan view show ng the configuration of a

sem conductor cutting systemwhich is a third enbodi nent of the present
invention; [0056] FIG 23A is a top plan enlarged view showi ng a shape of a
predeterm ned cutting line in a fourth enbodi nent of the present invention;
[0057] FIG 23Bis a top plan enlarged view show ng anot her shape of a

predeter fﬂ)éﬁéﬁég] d J‘B%ch?%t s Roiny QPE h%&ﬁ&%fﬁﬁ@gu&ftrﬁéﬁ&uaﬁgsent

i nvention 471s a top pllan view of a l'aser cuttifg apparatus

which is he present invention; [0059] FIG 25 is a
secti onalproccésm%f)?%ﬁ gg’inéo n%ted}é in the |aser cutting apparatus of a fifth

enbodi ne 0 FIG 26 is schennti c dlaram how n

conf i gurg{"?%éﬁg gﬂsa%@rp Rjak vigvas W’inﬁ hEOTHLRUL 1%‘? AP ng‘r“g?hs of the
fifth enbodi ment; [0061] FIG 27 is P | an vi ew of the sem conductor
subst r at SuttBEYsEnt whichtipa Spa@@reremdmwg afgﬁ@&rpaﬁ%t BrVepHens i fth enbodi ment ;
[0062] FIG 28 is a viewto explain a reaction of a |aser receiving nenber
in the | 48@75] FBGuL? isvgtopppan aiavs siofwinigehd configuentbodohrentmidoode3pr FIG 29 is
a sectional view of a novable stage in the |aser cutting apparatus of the
fifth eneodingesysiem WARMAE akhicd edbodimenttadphy pevemridvent®inde vi ew showi ng a
shape exanple of a |aser receiving nenber in the |aser cutting apparatus of

the fifthoesBedGen s zﬁﬁ%ﬁlenﬁr d3i1:w Showih@R sHho PO Predlctirtignad ew
showi ng anot her shape exanpl e of | aser receiving nenber in the | aser
cutting RERMAMSING fol A8 efnﬁﬂ&dhrngﬂpmh%%scnt invention;
[0057] FIG. 23B is a top plan enlarged view showing another shape of a predetermined
10 cutting line in a fourth embodiment of the present invention;
[0058] FIG. 24 is a top plan view of a laser cutting apparatus which is a fifth
embodiment of the present invention;
[0059] FIG. 25 is a sectional 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 a 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;
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[0066] FIG 32 is a sectional view of a novable stage in a laser cutting
apparatus which is a sixth enbodi nent of the present invention; [0067] FIG
33 is atop plan view of a laser cutting apparatus which is a seventh
enbodi mrent of the present invention; 5[0068] FIG 34 is a sectional view of
the |l aser cutting apparatus of the seventh enbodinment; [0069] FIG 35 is a

schemat i qoe¥EFISTBS RoNEAGiohhevieRniignbadblestagt ifa lasetutdiagiappataors i n the
| aser cutting apparatus of the seventh enbodinent; [0070] FIG 36 is a top

bl an vi ewgth A SETICARLERRN SUHASHALR: hdchaeul by the [aser 10cutting

apparatus of the seven enbodi nent; [0071] FIG 37 is a view showing a

modi f i ed {WI&. B8 d Q?{{pl @?ﬂ? GicbE b e?@lﬂgﬁgtﬁgﬁﬁg{usmf? eveatagnbodi ment ;

[ 0072] FI rs$7a sectional "vi ew show n r ied exanple in the

| aser cutting.apparaius of the seventh enbodi nent; and 15[0073] FIG 39 is
a secti or?H}boafr@%Rd’ffatt“T‘@mISQgéPV?{E‘totnr ng apparatus which is an eighth

enbodi nent of the present invention, DETAILED DESCRI PTI r%}l"sgz THE PREFERRED

EVBODS NENASS] FIG. Bhdsrapeational vigrtafrthe Fiser enttiag appiathsil Abe So%the present
invention will be described 20with reference to the drawi ngs. [First

Enbodi memsnibodiment;

[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 laser
10  cutting apparatus of the seventh embodiment;
[0071] FIG. 37 is a view showing a modified example 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
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[0075] FIG 1 shows the configuration of a sem conductor cutting system
seen fromthe above, which is a first enbodi nent of the present invention.
In FIG 1, reference 25nunmeral 100 denotes a |l aser cutting part constituted
by a | aser cutting processing apparatus, and reference nuneral 200 denotes
a blade cutting part constituted by a dicing apparatus. [0076] The | aser

cutting Rapirak@OandeibidRSe ﬁurﬁ@ﬁ?2@@@eﬁ6¥@s AblaAS Ut AHCHrt sdRtitdid@biast al | ed
on the base 101. Reference nuneral 102 denotes a first substrate magazi ne

Swith | ange QH&Z{L es of sem conductor substrates 120 before | aser cutting
pr ocessi ng S d*tRer ei n, and by an unshown first transport rrechanism t he

bace. 101 00 ARG Fu 120&?@@4@ 3R Tobfa P brdiRphas ' e

sem condyct or subst e ore the cutting proc ssing is shown in FIG
105. Heré“St%&edo‘Heﬁ’Gfbaﬁ?\éoéeﬁl" %ﬁfe&wergh@i% déholes & B Sﬁﬁ%faﬁf‘ewaw%ud
substrate is shown as an exanple. The nenory card substrate 120 i s seal ed
(coat &d) With aegsi quantitigs pf bemisandedpisubeirpes 1P bafae lasgr euttingpracessingal ity
of menory cards after nmenory chips and controller chips are nounted. [0078]
Dot t ed | istoeed fi3@ciar andob e e ueshuvwretirst ttahsprgt nicolemioh, thhsemesmmdycioar d
substrate 15120. The predeterm ned cutting line 130 includes a first

strai ght stibsieitgaor20 418 thadp@ et forifirss pyssicish ¢ odithgbage 10Mefrbor the dirstal
direction in the figure, a second straight line portion 132 continuously

ext endi ngugﬁra&@&aﬁﬁlhbq@ ofle b9&nkon, and four corner portions 133a to 133d
(second portion) having a 1/47arc curve shape as an odd-shaped |ine portion

connect | %)17?;%@ sfahﬁ&?ndﬁ@%r %9[95? t $56 BLARL ! éﬁ%.??fdceﬁi% o v nRATHIGON)

131 and However e pre etermned cuttin I ne is a virtual

li ne,and ncﬁergc I(}/f tﬂ%r Olm er d {\Sr mJaYescﬁ?Sw%g‘ﬁ%ﬁlé%gar&%gbségagé jStor ed in

t he nDrles Fnsi 48 Ton conputers) provi I'n the
laser C”%ﬁé&‘? E %£ texglggleanﬂqctxggmglr}g gz?rdcsld traqg 188 r1§ seza?gd (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 substrate
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 extending 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 not actually
drawn on the memory card substrate 120, but stored in the memories inside controllers
(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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[0079] Every single region 135 surrounded by the two straight |ine portions
131 and 25132 and four corner portions 133a to 133d is a sem conductor
device region directly serving as the nenory card as the individual

sem conductor by cutting the substrate 120 along the predeterm ned cutting
line 130. Hereinafter, every sem conductor device region before cutting is
ref err ed 120 absmgatheprateyeradnel ceghghind 350. Merdiheftgenvagyndnetcndudevi ce, it
may be a device other than the nenory card, for exanple, a chip el ement

such as levieBdediSh beflr®QB@Ing T ecfstbs td &l £mbkAdrpesid iegiadl Xt Adthef i r st
position | is transported to a second position Il which is the front of the

| aser OSQ%fjnk(%tnﬂglctg)}QT»P&,@PM&E%Q%MEV?&C&H& fhhARRPRAE IR eRANEEBrahPOS ] Al

t he second position an unhshown novabl e stage is provided, and the

substrate, 12 ran r tia.,t he novabl e stage is fixed thereon by its
SpblehERTRRRIE 49

bottom s ace y hegative pressure. The novabl e stage, as shown

in FIG | riven su that. the center of.the nmenor a real 135 is
posi tf oniﬁo%ﬁ Tg‘eééﬁitéarte 329 foi@oﬁ?‘f?thtge Itflé§té3r°€’3’s°d]iell Jlrsfg{a&s%ﬁ%f_ %I%g%f)ﬁ(gf ter,
this position is referred to as a |aser jrradi %i on position. [0082] The

| aser os@Psitigndl whidh istthe frenhpbihe lases O%H?'i%&fl@ Y& ‘E’ﬁgwﬁnisﬁc 3. The

15l aser beamemtted froma | aser beam source 111 is expanded in |ight beam
di anet er tlapsporbewehaypander 112, and after that, is sequentially reflected
by the galvanomrrors 113 and 114 for Y-axis and X-axis as scanning

devi ces. [0081]l4she samathposftiondl eoh imshbive ngertabbknstage isoproviled, amidthe14 forns a
spot-image on the substrate 120 di sposed at a cutting processing position

by a condegmngiang12pPtiag§oreMsinemiklhosiithsage dnfitedthees. by2il§ BOBRh skifecspot
image is scanned in the Y-axis direction (vertical direction in FIG 5) and

£ gfaif? g)r(] iag?d%é@ﬁfy In@Patf 05 e 4IRS alrh 8 iR ebleAfadeN ad s Kowbin BIE.O1,d¢ agvédsiche
that the center of the memory card region 135 is positioned on a center axis LO of the
laser oscillator 110. Hereinafter, this position is rc;ferred 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 £-0 lens.

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.
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the gal vanomrrors 113 and 114. Hence, controlling the angles of rotation
of the galvanomrrors 113 and 114 can nove the spot inmage of the | aser beam
al ong the corner portion 133, and as a result, a noving track of the spot
image in the substrate 25120 is vaporized and nelted so as to be cut. Thus,
the corner portions 133a to 133d of the nenory card 135 can be cut. [0084]
That is, [0084]N@al RSB theVhder @Gttﬁ%l’dpartlﬂm &f tht beedenesnpbdigidagdiienthe fodien t he
four corner portions 113a to 13 of a single nenory card region 135 are

cut, thecharehoRRA113a 36 A8 HS Wi Idiih o FFBYY eadtregio%q@%tarr@h@t, UeD1abdt the
X-axis direction and the Y-axis direction.” 5[ 0085] In the present

enbodi ne . r,tf >

vavel ekt oacn ey SHuSFE v B8 histran 108 UREE Tl BhelAMUTre Yoo the
substrate 12 i.th a printed board coated by resin is cut, the pulse

i rradi at 8K lfﬁﬁﬁ%ncy (Q switch frequency), current value, cutting speed
and the |like of the | aser beam are changed with the wavel ength of the |aser
beam kept0Q&Sdr it Prascis cerbegiments ay héaseneampiree ik 4+ E&G1aser fPon (package
resin layer to be described later) is cut and the case where the printed
boar d porkample( pavelergthbiodd dm)dy esed. oFbthedeindht pechehbeabydimenturhenpbet her
in the present enbodinent, the laser cutting is performed w thout putting

t he substuiatetd 2D witha @rigtad bahribspihel &y refin @ auesht pplsehgadiatibngur at i on of
the laser cutting part 100 is nade sinple, and at the sane tine, different

from t he flcaaedcyqid §witeh fbiieddyy d@asenala10s ieties shdeliand the lie P tHeOEBIOt her
than the straight line cutting, the odd- shaped line portion such as a

curve capelf apdibhdMpeld RAISERAMRERkh biel 1888 heRRAMNE WbAd A tacBOMING ot he
substrate 120 upon cutting the four corner portions 133a to 133d of the

si nghe ”ggEDéa%e Gl {hg%'ﬂﬂ péo?%;b(é]agg e zlggér%id%e&séﬁﬂéfcﬂaté}g% Gilaflg METTOr'Y

region 1 I'n the substrat our orner portions 133a to 133d. In
the | asef, cutti rt 100, pf t.he esent odi t. .th tj a
predeterﬁFH%ﬁeﬁﬁgﬂﬁﬁmégﬂg?qBgﬁgdﬁ¥§59§¥"ggiﬁg%%lgﬁgg 6ﬁ?gﬁ%¥%%g“g%rtions
133a to 133 hat, i a rotatjopal scanning of. the |aser be i.s performed
soquent i S yrurtiey inyhé efiskes upehimend dBhReraling FopsifSed v gRouhiBSte onch
corner portion is conpletely cut. 25[0087] Specifically, for exanple,

1p

y .
first, tHe Wophe 138rintogheanamosphergt Asya tepulty ths cpnBauiatiog of pe Bedunt

equivalent to 1/10 of the thickness of the substrate 120, and then, the
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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corner portion 133b is also cut by the sanme anobunt. Subsequently, the sane
anmount only is cut in order of the corner portions 133c and 133d, and the
cutting up to here is taken as a single cutting cycle. By repeating the
sanme cutting cycle ten tines, the cutting of the four corner portions 133a
to 133d by the | aser beamis conpleted. 5 [0088] In this manner, each
corner pebiiedMortforclB3H istaldoecudpylthe tdree amophturSuibistyuentlyt ibvsamesmaunat t he
finish of the cutting section becones good as conpared to the case where
the cuttiongy isscuP @l b8 tHecotnél pt@liend 138 anki0039] adbiiRN&ing @ tchcre is
perform ng 'a small anobunt of the cutting of one corner portion, the small

amount Oftaﬁe'ﬁeas%ustiﬁ-lgg:uﬂfgngt .E@eﬁiﬁr rGaRRE thSsa éﬂﬁgﬁ@yclﬁ%ﬁ Ralks tthe corner

10portion as the cutting object is 'sequéentially c ged. This is because,
when the spall nt of the t] f..th | : i is

cont i nuoGa s R Srncrd gl 114 B 12nd SR FasEP R 200 IEAMBBRA® cor e
portion i eriorated due to the processin eat ., Hence, .in the present
enbod?nerﬁ&,’sdﬁjH%‘BPi"??@mﬁbrﬂ%lac?fé‘ebPQ/fgwnfiﬁFute‘ét 6 bk ‘E@f‘i%{a‘{ ‘?ftﬁ“a%lsgﬁoof t he
four corner Kérﬁions, so that the cutting section of each corner 15portion
can be mikps thefipishpfdbarutips spoomohecamen #egh 25 caBparsdipitbhcarssvisde Made on
the case where each corner portionis cut in 10 tines, this is nothing but
an exanplcettingnid petfermedrbes siofld fimes nmay be other than ten such as five or
twenty. Further, the cutting anbunt at each cycle nay be the sane or

di f f er enf0089N Msldbi¢roaftet pai@niing amanllsanodut bé tipr @gng of ouendinenpart®nnot
20 limted to the case where each corner portionis cut in plurality of

tines, ampgk HYHEMainbant SOME 'catitpuat the Yielf cdrhé i€ petfongedantthanthe sofmet so hi gh,
each corner portion may be cut in a single tine. [0091] Wen the cutting of

eaChlﬁor ?gfticﬁparsttihg%uﬁfngt edti {5 SEqUEBARNY chapdd! QBiOR bedaudes whemMedmali the
novabl e Stage I1's noved 'such that the center of the next (second) 25nenory

Gard T OLAMAZEL S ARSI LSS LR SERRGY bl gL ABhager oscl [T ato

110. Then, rco ortions atol second menory card

region lggaﬁtgfeof the cutting section of the corner portion is deteriorated due to the processing

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 number 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
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cut by the above described procedure. In this manner, as shown in FIG 6,
the cutting of the corner portions 133a to 133d of all the nenory card
regions 135 on the substrate 120 is perforned. Incidentally, the alignnent
degree between the center of the nmenory card region 135 and the center axis
LO of the laser oscillator 110 includes 5not only the case where it is

conpl et eloyy & hgNBRdve AbicrMed Prodteuca sk tWikeh&ndedr, dsSshohinhinFI&. BETHE custiny e
range. [ 009 In FIG 1, a sem conductor substrate 120° in which the

Cutting b e GO ASTROTAABSLAG bl DS ROk LRI AC0IsaIL35 1 s

conpl ete romthe second positi novabl e stage) to a

third position . on the hase .10 n_unsho third 10trans

mechani s ATOSAR G Hé‘sﬂﬁrﬁoﬂmﬁgs ﬁ??léﬁn]l?ﬁ%,tﬁ? ﬁggxbrpgl\é@%esgf ?‘legbe&‘évt%?lil gl%scl%ggetr% soot
adhered on the substrate 120' by the |laser _cutiin rocessi ng.js renoved by
an unshoWt BRERRY Ay dreginanisAndTthe centehidy Lﬁl&é@ﬁﬁ%@f P%ﬁaﬁo q%bm%@r‘?‘%m 0 a
second substrate nmagazine 103 fromthe third position II|l by an unshown
fourth tmahemyrthe pasctvalndrs it is coppdely afigacd by i tbe £28r Whelgribls Wikhis & he
second substrate magazine 103 is taken out to a fourth position IV on a
base 202 pefmistibldiaage cutting part 200 by an unshown fifth transport
mechani sm and further, is transported to a fifth position V on the base

202 by anpo9z3tewWG si 4 denticansRestsubBestan2oNn wARS4he Cuitingeotfthé tbrnposi tion
V, an unshown novable stage is provided, and the 20substrate 120

trans poagsﬁid?l@ ot A8 AP YRR &y AOR dichsi 13566 chRPIQON idMkéNBubPbh AR Sebohace of
each nenory card region 13% bei ng adsorbed by negative pressure. [0095] On

e, P o SUbIT gl 3 IR OAER MORLS (R BRI S
o oo TR R DS 5o, P ol By B gf R 25 0058
: 2 E Eg Z@l .e:rg %)Ig?ﬁle isur!)slt:rlat% 12][]’ bsyothg rllei’%‘\ter Emng%(rzgge%si%tgrig irec}rrl]ct)veldi bnyeanD ortions 132
unshown cleaning mechanism. The cleaned substrate 120° is stored into a second
substrate magazine 103 from the third position 1II 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 I'V 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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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
second straight line portions 132 are cut. FIG 4 shows a state in which
the substrate 120" (single straight line portion) is cut by the cutting

bl ade 201a in a single tine. 5[0097] Further, the novable stage is rotated
90 degr edL0anct ¢msagulitanebhsdy.Y THisy @ctingand te shifitngtofichd substrast Y24 ght | i ne
portions 131 in the substrate 120" are cut sinultaneously. This cutting and

the shif t(igable ng%P stBRtX dtectiotDare(ropanddll, 8o Shag4] tht Beddnd skatlihit ¢ioti on are
repeated, so that all the first straight line portions 131 are cut. The

subst r at Ve 1 [ j Al hs irgat 2bt ektrhioRs 131
and 132 %g}%%lnsp{jeﬁt%cﬁg ﬁ%ﬁ%&sr@%g&xlﬁ#m%gg&?ﬁu&@he subsm e 120" is
transported to.a .SiX Liion.Vl : fromthe fifth position V
(novabl elg’teapé)gsi ngﬁpﬁﬁils}}%%ﬁn%gg'ﬁ?tghﬁ gﬁgglcr)%?eztrlréghani sm and here, dirt
such as t rocessi debris by the blade cutting is cleaped. ,;,After the

cl ean?ng,[aﬁ%ﬁ Fg’lﬁ&f’rtgggmi'? e st ct’?é%‘é%&fgfbe%egtr%esaa éG%Yﬁ"lhmgﬁisﬂ?%%ct‘f?Pr on

t he base 202 by 15an unshown ei ghth t ransport mschgnj sm Lo_ﬁ&qm he
sevent h edhatitew fiast straightding poHopRbP bipds substie tledfe HhY e‘i’&‘ﬁt]l%ry
card 135" (see FIG 7) cut out fromthe substrate 120" is transported onto
t he rot atThancuttibg@nd e shiftinendfithh stbdrgepd?2@’ (matbin s 06 theXdiresit®ry card
135" noved to an eighth position VIIlI by the rotation of the rotation table
205 is piackegpeupdbyo that alhtie 26t samgholite pexivanildinapOFyt. ¢ substsatorldd” on a
storage tray 210. [0100] The cutting of the straight |line portions 131 and
132 by t he wiith imGubtiader A0UR dt&iglt imeoghospEddandIdh ivaamiekd it Sovaut ti ng
section is also finished snmooth. Consequently, the nmenory card 135
finalhy GutEIQUYy, by the cutting systemof the present enbodi nent can be used
as a nenory card product as it is wthout covering it 25 with a nmenber such

as a Covehoéy ﬁe%gstéatégég’lls Jﬁﬁpgﬁg@'ié/aggﬁ';?osit D1bAsRE bed J0 Rodltget roni c

equi pnent- such as Igital canera and nobile phone, has the end face of
the straight |i.ne i On, servi as - J t efore, a
domand { SPUSRER RGPS ORI AT Do Pt Pn b Sfoch iy SR P

corner p%régei, %ri]rt fs&&qgsetrﬂ%lg}foée%%%ged%bgg btyQEe Bﬁaﬁg ctle}/tinag ilsj.%?eranieg. 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 it is without covering it

25  with a member such as a cover or a cap.
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5desirable to be curve-shaped rather than square-shaped. The present

enbodi nent can cut out and process a nenory card satisfying such a demand
at a high speed. [0102] In the present enbodi nent, anong the predeterm ned
cutting line 130 of the substrate 120, first, the corner portions 133a to
133d are cut by the laser cutting part 100, and after that, the straight

l'i ne por {ormyg Thdn@nerylhéd akBerCiaberddt infieclob@dgic@dlipniht $0¢REd a ddikal As a
result, the substrate 120" in which the cutting by the l|aser cutting part

100 i's_complei &t £BBiI0BhSIARIPRCI A hC bIcRL A Fib PoRGPRsIingdq 4w th the
substrate shape maintained as 1t is, and an advantage is afforded that its
handl i ng i .1 [010 ti e St 1 al . hi or.ti ons 131
and 132 By AR faR e HRTHSLETR Giiado Sno bt gt hien P RO
cutting, small and scattered substrates (chips),,l5are transported to the
aser | SustAG o OB erP bR PREND) Gaeypiegant tegahd BRARRESCut i ng-of
the corner portions 133a to 133d is perforned for_small substrate chips,
and thi s dptikabde thie purvatshapehsather Hearpulieig-ghapsg. foe rresen| geBedigent Fay
difficult. However, this does not nean that the cutting by the |aser beam
after th@utmttaimdgarbgesshenmuom¢agdb¢tfaﬂginig§ueh<@|dsrd@ddiahagmioﬁm¢énts of the
present invention. 20[0104] FIGS. 8A and 8B show the details of the cutting
processi figl02] It ke prasan eaibiodimentpambngd 63 predéteen ped sattingdideoithefthe As
descri bed above, in the present enbodi nent, the novable state and the

subst r at guis?Rtdl 20,708, thooadesportibat 18Retcr3Bdedre @ut BReH EERTRUnigapst r egi on
135 is aligned with the center axis LO (scanning center of a |aser beamlL

by the gabyanrmifdrahs, t3ianthtlihd)porfiodhes 1l ARPI3 DS dul ﬁg@me 8ih8e cdtemp, the
| aser 25 beam L i1s scanned along the corner portions 133a to 133d ot the

”E”Dﬁé( C?Eug 2089120 klar the&gggﬁte 8680 ARch T4 t%iﬂé'ﬁg%e Pa’s%ltaéﬁﬁﬂl%ﬂgrtt hat

the lase eam L Is scahned I'n a state I n wh tralg portion
132 (or bet t menory card.regi ons 135 | i.ghe ] he center
o the 1 3081 SBPRRG G b TBRpus ¢ sk RO g bR OB E e bkt .3
normal to the substrate, 120 of the | aser bf?ag‘g liazangﬁd ]irﬂn the X direction
5(or Y dFfEPETERIAIRGGAS it it 206 SRR AR ISHHIOERE Bt 15 DRpRg 1S695Yt aper) of
the cutting section of the corner portion becones |ar %e. [112106 Furt her, as
shown inl Wien the cattgngeldhe strajgnt Hne Rertiopsdrd lpadm 3 ysthe blags attdee
directly bel ow the center of the |aser oscillator 110 without scanning the
| aser bepmit 200iis peifermediseforg te12@r icuttingy srtall angseatiered pyhstrates{shing) t he
novabl e state, while 10perform ng the cutting, the irradiation angle 0 of
t he kfasere tmspoited o thedasworoutting 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

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

135.
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the substrate 120 becones always O degree, and no inclination arises on the
cutting section of the corner portion. However, in this nethod, 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 slow as conpared
to the case where the |aser beamis 15scanned. [0107] Hence, in the present
enbodi merfo103HabomshiownFh GIG8A, asspmimidai thedasan@etinel ssudvsmeal in a98teso t hat
the center of each nenory card region 135 is aligned with the center of the

| aser ~0sgj kAR thlstRight Maelpds@in DERBrLI31Y bewarneso rianéry@asditdgionshEss
irradiation angle O to the normal to the substrate 120 of the | aser beam L

scanned i aﬁ%ﬁe{lﬁwghg}g& E&kdrH? thOTas¥r 9&!&:51?&5% ﬁﬂ), the ﬁm%ﬂ%ﬁﬁ%@@%ﬂ%c&ﬁ% er

beconmes cl os gree as conpare o} e case shown Iin FIG 9, and the
i nclinatiion qf the tin i I spa| shown
nF G 0o de dodpil b S AR B BERRTER R 1 Fnaed MUG Y Birec B =T Ve
XY directiops,, while performng the cutting, the .cutiin rocessing can be
per f 0P med®h ‘H“’rﬁ“@ﬁéﬁog‘p‘gﬁa?a'ﬁg‘fgﬁ%f[’ pRd laﬂi’%d’rf’éﬁﬁg '(%apleﬁ Ogﬁ}(é)e %‘I?tgggnt

enbodi nent, an attenpt is nmade to establish conpatibility between making

t he incl iSReiiemal Bt cORET PAIHIMPECOBEs 1488 of the corner portions 133a to
133d of each nmenory card region 135 snall and speeding up of the cutting
processi 191041000k, |asshdentialFl§, 1@sneotpaiewhich thedasegheam|lds igdjaged onger
in distance (taller in height) Hfromthe |aser oscillator 110 to the

subst r at elirk2f)y belov thesceats ef thdasghoscmtést Hewghbutoicanheg tasksebeam L,
becones | arger as conpared to the case of FIG 8A the irradiation angle O

of the | apgf Jaoamak 100 id hRVBQINEe XV diltRtishbby tied motdle bacgndslecl oser to 0
degree as conpared to that in FIG 8A, thereby enabling the inclination of

the gyt tingrs@eld @8 LRike HBRITHLR SHFR b 8F thd Raddi DeRMES &NtheaHROE] BNt ,

| t
accor di ng to the output of the |laser Beam and perm ssible inclination of

E Eg f?Lgtﬁgsﬁg%L{Wg#%?%g&%%%% @@QH&,%@% in@findth Sikek loRgnS eGtkingn and
section of the corner portion. However, in this method, since it is necessary to move
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 shown 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 resulf, the
irradiation angle 0 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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oscillator 110 to the substrate 120 can be arbitrarily selected. [0110]
Further, in the present enbodi nent, though a description will be nmade on
the case where the substrate 120 is cut by the laser beamin a state in
whi ch the center of the nenory card region 135 is aligned with the center
axis (axis passi ng through the 15scanning center of the |aser bean) LO of

the | aser A% 1'3%5% 1330 of W& LRG: 0,5&39%%53%9 sﬁfami'aqmge@élﬁg ufQ¥itge region

is conpl|cate the center is n ecl so sinply, "the Scanning center
of the Iaaﬁ{ beg Jm be positioned above the position inner than the
predeterﬁl ¢ ROt 1i ne such as a barycenter position of the

sem cond I i ce region rthernor enbodi ment f the
present :fﬁbﬁ)ﬂtl? entg]gy, &Wﬂaﬁe‘{:ﬁ‘)@a &4 ﬁéalégqagé%f "b&'@[%ﬁ%a?ﬁgr Tase
where the | aser cutting of the substrate 120 is perforped in a state in

whi ch ¢ hecizBAt Biiren thaBserasilip ez odbs srbstmee 180 ol ttcasps GARBREw th t he
center axis LO of the laser oscillator 110. [0112] Here, the relationship
bet wegn strengtbaf senkser lfant hédecomtes ligggestdoorpaagrbto the C@@(ﬂfﬂfi@t 8%, tihe | aser
beamw || be described. FIGS. 13 and 14 show the cases where the substrate

120 is compdiafier ¥ngleto &fthe Maet Bsmi 1) tortdnatrmainoithe sutsimgl Bt bevemefo cut the
substrate 120 conpletely by the laser irradiation in a single tine, the

out put otdsBetd @a%regﬁgﬂbﬂﬂ hiedt6 Ghlt IR FIGO8 AL tIRedbY &aBBAg tHinkHh&ictase, as
shown in FIG 13 of the cutting groove 120a nelted and created

by the | ggec,ifg %alﬁ%%@g%&@m& sABfeAtnt e pRAR: thBBdinRA:, 3P| G

14, the cutting section becomes coarse. 5Furthernore, this al so | eads

Lo the | B SRBH biat 1eh befnaha YREn s SRFY neld lérfafggfcgg%ﬁgg@c cligghacut Ling

part (laser C i'ng appara onpanied with
O A e ggt‘?‘iﬁéaﬁ?c%'ﬂaég g O BB L 1
case of EL}C étor 11 rt](()j tl%e4subtstr}§tesluZ S(‘:[agl e ar iztroarlly Sgilégte\clim tha small laser
[0110] Further, in the present embodiment, though a description will be made on the
case where the substrate 120 is cut by the laser beam in a state in which the center of
the memory card region 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
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10output in a plurality of tines (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
i s i mprowsatstrdtenzheomphselgddscaht badr abaNaiont e fingle tihe dhmentppdof thens 133a
to 133d are cut step by step by a predeterm ned depth, so that the quality

of the cuhder BPaBECLs r@Guis@NtoIRe I PAreVie dnuBtab®rag shd WA I4FIGUL3 hie wilithGS. 15
and 16 show a nore specific stepw se cutting nethod of the substrate 120 by

the | aseryrGut Lididg %ﬁtgnc&reillci@%%eﬂ Carfd GEARd b TROGL B am [ BbdSthed rdd, @Rd 15

and 16, reference enotes a printed board | ayer (first 20l ayer)
conposed | ass,.epox nd : i,ke. form t 0 e substrate
120. Ref g?gmegsea%heutﬁég’a?yﬁﬁ Eelﬁpl é%bathﬁéggg%e%gg? %Qﬁgygér/&?cssecog% "l ayer)
formed of_resin such | astic as a bottom lLay of the substra 120.
[0116f FIFA! FEQREL (s AeEAds 1 ARSRCESES St @‘ﬁéﬂ@r@rtéﬁiﬂ?eégs?ﬁéof)ﬁ?%ﬁﬁ

wavel ength, and Q switch frequency of the |aser beam L are set constant,

and each lafer cHéingmart @ebep saitins2oparpits) 199 and dighheosh tharspfercrempanicd ydih 122
is cut step by step by a predeterm ned cutting depth in a plurality of

ti mes. Theégigamaived enipul af thieilases @seillatoe. set to ones (for exanple, Q switch
frequency is 40 kHz) suitable for the cutting of the glass epoxy printed
board | ayet1334 cohirad td shit,ha the prdsayiermbddithedi, aOshewie inFHes. Hamd 1%1a8 16
shows a state in which, with the output and wavel ength of the |aser beamL
bei ng kepbmparsat @nhe andt EGS. 98idnah 4 droubseyel@0Ag cut with a small laser
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 lascr 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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5changed for the printed board | ayer 121 and the package resin |ayer 122,
the printed board | ayer 121 and the package resin |ayer 122 are cut step by
step by a predetermned depth in a plurality of times. The Q switch
frequency is set to 40 kHz in the case where the printed board layer 121 is
cut, and to 15 kHz in the case where the package resin |ayer 122 is cut.

10[ 0118] ckampRNY @sitcH Medutndy iF4EkHEY siEhOMSIRNhe¥AMRE of He LA GRS where
the substrate 120 is cut by the laser irradiation in a single tinme. In this

case, th?Hﬂ@dﬁQﬁn@Hﬁ%f@?l§E@ﬁﬂmhﬁeﬁg§%gé$ conpared to the stepw se cutting,
ons o e

both cutting secti t he print ard layer 121 and the package resin
| ayer 12 coar se, rtihcularly th tti. I 22b of the
package f%glﬁ?ﬂg?groﬁgiaﬁggﬁbcgggr’%mgﬁtar%%%I”f/%chg%hr’tswel.ng@ﬁ%i}i@%n | GS. 18A and
18B schematical |y ow the experineptal resujt jn the ¢ wher e t he
printed BEXFERE rtﬂg%ebge@}gq.ﬁwg el?trﬁ‘)@ﬁ‘ﬁ@%nd/\ﬂ"g (gathgg?&eﬂgcchstéeﬁng
irradiation in 10 tinmes at a high frequency (40 kHz) (cutting speed 500
m's) . 5 FI eeanged Aonthe proved bersddeyes 4121 andibobaskase xgar 1avend 48 theduinted n t he
case where the sanme printed board | ayer 121 was cut by the |aser

i rradi at bomrdilayd0l 2li angsthapackagowesin éauee 129 apOcytisberkby jtepdyta i ng speed 500
ms). FIGS. 18A and 19A are top plan views, and FIGS. 18B and 19B are

sect i onapradeesmined &pZ0]n Mbhanalityeothtigés. f T Qesndichwiasqueseyl js deheo ddkHzng
section 121b of the cutting groove 121a forned in the printed board | ayer

121 was fi fHeshagsl whBROMMB rind&d BoIRARY 1020 i§ bex, 6AG & YHRHE if ke Lo Wiisguency
was used. Further, when the high frequency was 25used, the wdth of the

cutting ey @a%@?imﬁmiﬂidﬁtas conpared to the case where the | ow
ed.

frequency S Ut However, even when the |ow frequency was used, by
cutting '[(5‘11 14 E%?a&?t@ﬁ%st,%{ld?%%h%%ﬁ%&%lﬁ@lﬁa&qhéc Y vgh&léttgé Bihsglapove were
obt ai hed*as conpared W the case ere cuttrng was nmade 1n a single
time as wn in F 17. 21]. As to, the package resin er. (1 hickness
0. 7y 195 e dhugh st briion e sble Phe” SEITF S boleh Rk oot ner
in the case where the cutting was perforned in 10 tines.b si ng .t | ow
f r equenc$PREEss k4% 1S SeMpairHdP g'&“ HEPYHE Cé’été‘ég’\kﬁ& guitipg Sg fof‘%‘é’r?s t%’%gﬂg{’%ﬁor med
in 10 tinmes by using the high frequency. Al so, the width of the cutting
groove bbeaddayqi l2deandithe paekagggesiphayes 12Rderome cragaeiiyParicyagy the
conpared to the case where the high frequency is used. In these cases, the
cutting t@sipeedctivrs!BU0ofthe 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 cufting

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

22



[0122] Fromthis, it was found preferable that the | ow frequency (first
frequency) is used for the package resin |ayer 122 and the high frequency
(second frequency higher than the first frequency) is used for the printed
board | ayer 121. When the package resin |ayer and the printed board | ayer
were cut in 10 tinmes, respectively, better cutting 15sections were obtained
as conparcaeitgoint letimase bafiar attifeyeonenand utthinnci@tng gres e videnoblaiiad asas
found preferable that the nunber of cuttings is close to 10 tinmes or its

Vi ci ni ty.coldph?ed] with Weveise viliee alRetisleaas rad i 8 shipee Oinctalshewpdn ifi@nt al
exanpl es, and enbodi nents of the present invention are not limted thereto.

In reality, depending on 20the materials of the printed board |ayer 121 and
t he package resin layer 122, it is desirable that the paraneters such as

the Q sw fre ncy.,and the,o . of & gad for
cach 1 ay D EAHAS IR ENORRE 55 BRE Rl et O mR] Fra RO AORIREE |
scanning tipes of |aser, bea is changed. In.this case, one |ayer y be
cut by t IFEUIMESIGCliR Hias é%ﬁﬁ?ﬁgl%h% 1d fhfgfase oytsge e Te Wit petdibsdiy o on
of the 25quality of the cutting section and cutting ability (cutting speed
and the IOKeyesbrugiag the agfreaensadhs kbizdps comparsd o #eCase JAEHUME of t he
stepw se cutting processing of the substrate 120 as descri bed above wll be
col | ect i wettingsisparformed frel® Hows arusing theihigh fequenss. Stlepvibeavidilialithy
processing is executed according to the conputer programstored in the

cont r ol | engtinkSéroandb@athe thifhk2 51 thAt cast ehe(athibrlewifatgmdnasisised ashe fi gure)
1, the substrates 120 are transported one by one fromthe first to second

posi ti On%oh'ﬁf@rdd toithe EAR WRGERhe ighi figyupact ishRQdf 1o mekbeadess the catthgs r at e
magazi ne 102 shown in FIG 1, and are adsorbed to the novabl e stage. The

nmovahhe shagfwhssiPued, so that the center of the first nmenory card region
135 in the substrate 120 is aligned with the | aser beamirradi ati on center

oSt OB B BN o Bty P TRE gy 100
it 01 1 615 BRULE R BN | VS tReh a0, REGSEEES
121 are itlrlarnat ic }rgtdfr£J6g0§)hg ulsg(? %r t?lg%rrrllnted board layer 121. When the package
resin layer and the printed board layer were cut in 10 times, respectively, better cutting
15  sections were obtained as compared to the case where they were cut in 25 times.
Hence, 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 thercto. In reality, depending on
20  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 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

25  quality of the cutting section and cutting ability (cutting speed and the like) are

permitted for each layer.

23



15[ 0127] Next, at step 3, it is determ ned whether or not the nunber of

| aser irradiation times (counter value) Cl perfornmed at step 2 is Ni (for
exanple, 10 tines), and if it is not yet Ni, the procedure advances to step
4. [0128] At step 4, the nunber of laser irradiation tines Cl is
increnented by 1, and at step 2, the laser beamirradiation is again

perform%lﬁﬁh%%%ce’éh%@ft%efsf%_pévi%&;tfiﬁggad&gsingaﬂm@*‘s%stme 1norer of |aser

irradiation tinmes C reaches Ni at step t he procedure advances to step

5. [ 0130th°&§&&%8§@ ﬁa@%%ﬁ%}&@yéﬁ&@ggﬂ&% S FH QW5 Fi8!, 20X ATHR! sBopwhiFe KHEZ)

sui tabl e tor the package resin | IS set, and the predeterm ned

122 are bPRb PR RN B L AGPR R Rl ol PR BRH AR £ T L

determ ned wh thﬁré or gg{) the nunber of laser irradiation times (counter
val ue) CSOPEPYYs el 28 2ePep 5 is N2 (for exanple, five times), and if it is
not yet N2, the procedure advances to step 7. [0132] At step 7, the
numbes of0128)dvt siapr(abbrapiased 83 His theotige) hoibermehtienesloOlare dFasaeriahons 5,
the laser irradiation is again perforned. [0133] Steps 5 to 7 are repeated,
and whenbyhaefromhélre Hfst ko s@dndipositions ks IGR the lashesuthng aartsedren thhe
procedure advances to step 8. [0134] At step 8, it is determ ned whether or
not the Hfiustaabstodte MRiFarine AACGho@giiaFIGe ounicarevdbabed B thevinogatidestagéi ni shed
with the laser cutting processing reaches the 10 nunber Mof all menory

card regitpe nidwiblEXAPlsanoved, SEMM thdcdtéiSof the Fst MImbar did rogioh8s in
substrate 120. If D does not reach Myet, the procedure advances to
the substrate 120 is aligned with the laser beam irradiation center position (position on
10 the center axis LO of the laser oscillator 110).
{0126] At step 2, the Q switch frequency (QF=High: for example, 40 kHz) suitable for
the printed 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.
15 [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 irradiation 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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step 9, and the novable stage is driven so that the center of the next
menory card region is aligned with the | aser beamirradi ati on 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 nenory card regions is conpleted, the procedure advances to step 10.
[0136] A0E3ENCKD, atlshp 6 ubRtdeairmid@Dwhéthet ommsibe hembtoof laserfiiadiatiposi ti on
V fromthe third position Il through the fourth position IV in the bl ade

cutting pgkds (%QQ@teNal%)e@Z 20&diméd e eesed Renidrattatipld, ifhg thhewsankid if a

plurality of horizontal and vertical straight line portions 131 and 132) of

the substg ﬂ(t)tgycg%’éﬁgd&fggdure[ag;%%%est@pbhe cutting of all the straight

| i ne portion I's co eted, the procedure advances to step 12,

Wt o vt A 58 R rgodr bf BRODRp Aot i i B PBREN, O

Enbodi nent] _[0138] _FIHS. 21 shows the configuration of a sem conductor
cutti fig SYRrpihakSEHrTagiafionds gayn §iflnt of the present invention. The
systemof the first enbodinment (FIG 1) has been desgcri bed on he case
wher e t hd0138&tepsut to harepspeatedmndrivhanise pugdsr efitradigighlines §@ rgpeics
conbined into a separate apparatus. However, in the present 5enbodi nent,
t he syst &N@ atsstgpf thg presdur divanees teppar &t us havi ng both of the | aser
cutting part 100 and the blade cutting part 200. [0139] In FIG 21, the
conponent[e1 B mrasep/8 tihis dgefinsd wertiedomaot the Fu@bet pf arenay tcachesgion t h t he
same reference nunerals as the first enbodinent, and this wll be
subst i t uteshdt& vaAli® BlaaeinigMeeR MinidhREedth the laser cutting processing reaches the
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 1V 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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10[ 0140] In the present enbodinment, a laser oscillator 110 and two cutting
bl ade units 201 are provided on a base 101. [0141] The nethod and procedure
for cutting a substrate in the present enbodi nent are the sanme as the first
enbodi ment. 15[ Third Enbodi ment] [0142] FIG 22 shows the configuration of
a sem conductor cutting systemwhich is a third enbodi nent of present

i nventi Og?)ljﬂ? Fﬁ@?2§¥§6@§%e%ﬂ§?ufa@iohhﬁ af deh3dorRINBRA TRy dyklem whicheigd t he

second enbodinment (FIG 21), ter the cutting of the corner portions by

the |aser, ?Lét RAELe cgfqgs 8}&§ntg§é’1%ﬁtﬂg1 the} %Ete?ﬁ bRt st ERGo @A drk Ot”?] eby

t he bl ade I'ng par I rtormed. contrast to this, In

pr esent inent, first. he straight |i,n ortions._ a t ade
Bttt ng PARE OGS Phehfshed OR 4T bRarioss [ ilale SOt Taf dhe B Bal
menory card region are cut by a laser cutting part 100. [0143] In FIG 22,
the conpSHEHRP M CGOMPIRGLING # SEPURE WBRGHY- %ﬁ%%{%‘t‘éea}wa&tached
with the sane reference nunerals as these enbodi nents, and this wll be
25subst i totbedimar, thhsystemcisiconfignicdrobe 9oe apparatusdayingsiedih of iboliserent |

t hough a case is shown where the systemis configured to be one apparatus
provi ded cuitiny ganol (8} adiethe bldadel augtingpars 2001 and a | aser oscillator 110 on a
base 101, simlarly to the first enbodi nent, the blade cutting part 200 and

the | aseoras]h FGP2L,tthd 0O0mPBYehe co@AfonOuitie theafirss epdb dintera PG at)use
respectively. [0144] In the present enbodi ment, steps 10 to 11 shown in

FIG 20 gfgcRant@n MRkt RANARCHImeRt AftherirdtRtaibodsheRs akd tids XiBme
performed. [Fourth enbodi nent] [0145] In each of the above descri bed

enbodi e : g t as been nmade on the case where the
odd- shapglc]ﬁﬁulu?ltg{?g%ﬁth?éfég%srgg%@ ﬂgg{%og.y t he | easer beam has
10 [0140] In the present embodiment, a laser oscillator 110 and two cutting blade units
201 are provided on 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 semiconductor 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

25  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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10t he shape of a 1/4 arc, this odd-shaped |line portion may be shaped as
shown in FIGS. 23A and 23B. [0146] FIG 23A shows an odd-shaped |ine
portion 133" having a stepped shape conbi ning di sconti nuous straight |ines.
Further, FIG 23B shows an odd-shaped |line portion 133" having a shape
conbi ni ng di scontinuous straight lines and curves. 15[0147] A sem conductor
cutting syatgmmls ®Thed iandrsosefllatdiel 10r@sebisci Idie pinitml canthbéirstl so appl i ed
to the cutting of the odd-shaped |ine portion having a shape other than

these shapagqihOhi8l dvdd élﬁﬁn% Eﬁlrt ea0hn@fihd hecahones pakadomentse a

description has been made o e case where individual sem conductor device

is cut OL&}HB r%argg'sgé)ﬂgte a{ﬂﬁaﬁ% g&g‘sgyvetlhe 20 cutting blade and the cutting

by the | aser Beam ht's of the present invention include

R A R T % R

sem conductor device is cut into chip fb rformng an orbital scanning of
the | Aseradpangs pid aften Hiptapicpy 1dp 9tfi’ﬁé’§r BFBYQFS with an annul ar (endl ess)
predeterm ned cutting line 25shown in FIG 5. Even in this case, as
described in the foregoi ng enbodi nents, the quality of the cutting section
can be made well and the trouble due to the heat can be avoided. Further,
in this dasetiabmbodintents preferable that the scanning center of the |aser
beamis positioned above the position (center of the sem conductor device

regi on) o8] thRash bhécpbedetesdribed dntbivtiimags, thoegloh deswiptimartias daduct or
device region and that the paraneter and the nunber of scanning tines of

the | aserphram AkasOaneRAn08Hd3RAsH lidyportioh tb Be caeby clanduadrdramutbast r at e.
[ 0149] Accordl ng to the first to flourth enbodi nents, since the scanning

cent g, Ofyyd %pe%?%l/@% thiS ofi@lshdPQY find g&tﬂﬁﬁhﬁﬂi g8 shzﬁ:ﬂ:ﬂrastsh@ﬂntzﬂ@IGS

predeterm n cutti ng ne of the sem conductor” device region such as the
center acnh conductor device region, even when the distance fromthe
sem condué of 2<u%éstrate to the | aser scanni ng center

[0146] FIG. 23A shows an odd-shaped line portion 133’ having a stepped shape
combining discontinuous straight lines. Further, FIG. 23B shows an odd-shaped 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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10i s not increased so nuch, the inclination of all the cutting sections of
each sem conductor device can be nmade snmall. [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

usi ng 15t0gideH! FundeRifdss ¢ (rthfbﬁ if R?gﬁﬁ?ﬁb@@ﬂ%‘%e%caﬂﬁ\ﬁ'g%nﬁ%tm L4

odd- shaped cutting section an e g straight line cutting section can
be cut o t. ks : ‘ ery, ' J F to
fourth elrt:)itg% i'f H@gl,gn%(ﬁg@q%%stg% Eégléhq“i'fé’gntg%aﬁgg%g%ﬁ%ﬁg@?ﬁépgéﬁe %‘g@@t erm ned
cutting Line jn pl uralit. f tines, and the cuttin f .a shallo epth is
¢ epeat o e 4heh Brefitddiatted pubing i i ah o noidld fyid S SHLEREG o
the case where the cutting is performed, in a single tinme, the output of the
| aser bedlt§ BHAMSECT A deeBUmbeiOk sranygg tingss offthe sechsam At dWELFORCcan be
made well. Further, heat value by the | aser beamirradi ati on can be al so
reducéd, eaetdlayheof thersemdeoniductomeulditaieni dt h and t he change in the

sem conduct or can be avoided. Further, since the cutting depth at a single
time is §oBdd]wcotding scarfingtosioast dnbaiimeng) gntd e scamibg c2tendethat a
hi gh speed, and even when the scanning is repeated in a plurality of tines,

the timei4efbédiRgs §@rabbh@tfﬁzjidsitftﬁl 2abr Ban sShwplegbRemadauti@sulife of (ki fth
Enbodi ment | [0152] FIG 24 shows the configuration of a |aser cutting

appar at U§eﬁﬁ%ﬂ%{1%@ﬂﬂ&ﬂ@e ?éé‘?(‘ﬁ? sucMisCiic iceni@r bf £4dR serhadidenr RbidhsgiBhesent

i nvention. In 24, refierence Snuneral 1100 denotes the | aser cutting

2BPr 2t usof ST o HHRA PRI G SHE 10D pS|sebpeguaio] and

a | aser OSCcCI WS ase erence ner al
denotes a fi,r.st substrat azine . .wt rge aquanti,ties . .of .sem conductor
Cobotf o BuhdriBhreRteario b, TBY AfuBruPh of sl B E R e aede™ oot be o
unshown first transpor.t mec{)*uani sm a.l1l0sem conductor substrate 1120 is

t r anspor FEHIPFIUCIPT Heyich6d b BRIF SHatlhe base 1101 from

[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 spced 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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t he substrate magazi ne 1102 one by one. [0154] The sem conductor substrate
1120 before the cutting processing is showmn in FIG 27. Here, as one of the
sem conduct or substrates 1120, the nmenory card substrate is shown as an
exanple. The nenory card substrate 1120 is sealed (coated) 15by resin on a
printed wiring board on which circuits for a plurality of nenory cards are
formed, after nenory chips and controller chips are nounted. [0155] Dotted
lines 1130 are predeterm ned cutting lines of the nmenory card substrate
1120. Thiygﬂggﬁﬁ@ﬂﬁﬁaﬁp cutting line 1130 includes a first straight line
portion 1131 continuously extending in the horizontal direction in the

figure, q0penane suibabind LAGIAMRRN 4L eANLI A It ANdE NG | N the

verti cal ction, our ner portions 1 a to 1133d having a 1/4

arc curve,shape, .as.an d-sh i i nect. i t-he ir.st and
second s@P V%H?h$ﬁﬁ%a6@&%?%ﬂ%ﬁﬁgfgyﬂgﬁ%9%%Egﬁvggﬁgge%{p@%éﬂbfgﬁ%?g?nined
cutting line é13 is a vi Et al line and not actually drawn on the nmenory
card SubdWH Hl%gcfi,enﬁﬁﬁs‘ ¢ FSECYHNE ARPHENST y i nsi de control | er (conputer)
1150 25provided in the |aser cutting apparatus 1100, (ﬁOlSG] Eaﬁh regi on
135 sur r dihdHd plagcgsustingaiRpsratys hb&bﬁ‘ﬁ ydsha brssiiGhand a BSChMFRYAF cor ner
portions 1133a to 1133d is a sem conductor device region directly serving
as a nendrif0dsstallebon He hasdiliDduRlcfaerecomakret bi0Zddanotes Dlirst sEPSURE t he
substrate 1120 along the predeterm ned cutting |ine 1130. Hereinafter, each
seni condugigzimewith ¢arpe quamtitidspfadei @mnduoed schittatesgl 128gitae) thatoriefowt t i ng
is referred to as a nenory card region 1135. As the sem conductor device,

it may beagrdeMingSprot&sing hadby A uRBHELY fiedrthnspont nexanmiba, aa chip el enent
such as IC and LSI. [015 In FIG 24, the substrate 1120 positioned at the

FirstoPogkhi@hducio? shbARFOLIIEH tEﬁsEoﬁ&PWfiPﬁ%ﬁo%it@ﬂ 1ldn teibake i 501 hent r ont
surface of a laser oscillator 1110 by an unshown 10second transport

mechani sghe QoA ﬁgggﬂ . PP§I Bﬁé)fi%éhe a novabl e stage to be described | ater
ed nd t

IS provi , a e“substrate 1 transported onto the novable stage is

o, L SOEE Mol RSB  BERR DR S ARRRRLGRR B T
gg g}) |r |yaf g{lglr%?gl cr;e,la]é305nei ot the g(':r;[lfchq Ectgrnsu%sagtgs 915283‘ tihg rrlx‘ccx)nc(n)rfy c;[arr](? haser
substrate is shown as an example. The memory card substrate 1120 is sealed {(coated)
15 by resin on a printed wiring board on which circuits for a plurality of memory cards
are formed, after memory chips and controller chips are mounted.
[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 £1131 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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15[ 0158] The | aser oscillator 1110, for exanple, is configured as shown in
FIG 26. Alaser beamL emtted froma |aser |ight source 1111 is expanded
in light beam di aneter by a beam expander 1112, and after that, it is

sequentially reflected by Y-axis and X-axis galvanomrrors 1113 and 1114 as
scanni ng devices. The |l aser beamL reflected by the gal vanomrrors 1113 and

1114 1 or 1514615R¢h rbﬁEHQﬁguﬁB@n(ﬁ:‘d@{vﬁf ﬁra?r 120 prdbhd eredagni B3Mid | Ng

processi ng position by a condensi opt i ca syst'em 1115 such as an f-13

| ens. [Ojfégrlco;l_:r{l]% ;?cg%) §&m§1§ elhflobgﬁ?ctgr iSe ﬁgcﬁf&i’r&g gééé?%hgcal

directionin -axis direction (horrzo direction”in

FIG 27) accordin n of the galvano 113 )
Honce. 3&%@?&@%&@8%@3@ J RghisonfeBRueRe By cbtim bt sip EMe 12
1114 can nove the spot .inmage of the |laser beamL can be noved a on t he

pr edet er iHHELh émd%ﬂmn%cwss ling{d38s Hereipatist cach SpRILORAUCY t he
spot image in the substrate 1120 is nelted and cut. Thus, the nenory card
1135 &an région (predetermineflGueds Higiom)ibsfore gutthg Isas’férredmwsagn%wr@f s 1110
of the present enbodi nent, when the single nenory card region 1135 is cut,
t he | aseregieamliBs. sScsahaeetni/dohhwbr donca) gt mahdesudesticecattberlthad thanehwrX- axi s
direction and the Y-axis direction. [0161] In the present enbodi nent, as

the | aseaREdn &QuiE, aldilih cldndGutiaseIC ehoLsexanmpl e, wavel ength: 1. 06 Etm)
is used. Further, in the present enbodi nent, when the substrate 1120 with

t he pring 'ﬁQﬁ"Fq’GC atgd shystfst I‘ZG Fogtibned eh%@ Bk §Solstfoadi @ki@8pdriRency

(Qswitch fréquency current value, cutting speed and the |ike of the

| aser 10pyl.5&, &lﬁ{g&?ﬂaﬁﬂm #id the! dehRYALEBOL Mot oE&ﬁaﬂo@??ioB FaM S Rbwn

const ant accor case ere e resin portion (package resin |ayer
to be descri

(pri o0 ed SH: 39%38? Hesninle BT Pt r TR IPE S o el HAFE R e ot esent
ot ot b Lo L5 peltonm ot kg Lo o
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 is 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 £-6 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

30



15cutting apparatus 1100 is nmade sinple, and at the sane tinme, different
fromthe laser cutting in the gas atnosphere difficult to perform other
than the straight line cutting, the predeterm ned cutting line 1130

i ncl udi ng the odd-shaped |ine portion such as a curve can be cut by the
scanning of the | aser beam w thout noving the substrate 1120. [0162]
Further, thdsgdiemh@s af theubithge apP@Isaheisedldiilcnf Thae, the esemdryeahbdl 3ent ,
cutting 20t he predeterm ned cutting line 1130 of the single nenory card
region 1%§§bggu{@ﬁ_substrate 1120 by a small predeterm ned anmount, that is,
repeating the orbiting scanning of the |laser beamin a plurality of tines

| ' 24,
The som AORANREE T, B it FRBlanpRfyd ERIER A prisem S e ey
d [ 135 i | et.ed i s.tak t t t.hi I th
base 11019 SR RENSBEGHR priah £l anis oo ho st Sefpibge nfe Ml ilpblne £ 6°

transport  nechani sm The substrate 1120’ is,actu a plurality of nmenory

| 1y
car ds5 cuthq sitbstraks K205y the &g directipn 3usthe Yragis retcﬁf”ll'd position 11, the
processi ng debris such as soot and dust adhered on the substrate 1120' due
to the | d8k51]duthd prgsprcododimenti 8s therdases ey saurasnisidnn YA G e gfor
mechani sm The cl eaned substrate 1120' is then stored into a 5second
subst r at exampkz iwaeclkhfh: .06 pini)he ubdd. r Buntles| ini the présenbgmbediomeahovienftbar t h
transport nechanism [0164] In FIG 25, reference nuneral 1160 denotes the

above desgghdtRes 1 1oy adhahshaged bbaed soaabbe rediagecit 16@ putsepriadiatied wi th an
adsorption head (support nenber) 1161 to adsorb the bottom surface of the

subst rat gredd & TR ERItYD %F’gﬁ%g' @irehi 3Rhe btk RE efki @ tRE B OF €he [aB65]

Furt her, referénce nunera denotes a wor kpi ece setting region in which

artner ! I _ : ]
the gy S%&%&gﬁ&%g @ﬁgm&h@%\%ﬁ%@gof tetigbdrad vk e oAl seeb@sh s t he

adsorpti ace (workpiece setting reference

:3: ]]: ggg)s t%eflgatéﬁ qu{;ca%&% r%é?{élk}%if§§§ (Ea%&%é@ﬂas{neﬁgrgptolﬁleeées@ﬂge& DferyRP&I A3Qd under
the case where the printed board portion (printed board layer to be described later) is
cut. Further, in the present embodiment, the laser cutting is performed without putting
the substrate 1120 into a gas atmosphere. As a result, the configuration of the laser

15  cutting apparatus 1100 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 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 1135 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 completed 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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15di sposed in the workpi ece setting region 1165 are orthogonal to the
center axis (scanning center axis) LO of the laser oscillator 1110. [0166]
I nsi de the novabl e stage 1160, the flow path 1162 for a dust collection air
Ais fornmed so as to extend in the x-direction. The flow path 1162 is
connected with a dust collection punp 1170, and sucking force of the dust

col l ecti QedddiRml 7Rk gaRlB208id 4 A1 R@al1AYF nf@hd 1§ lak @ cidliftoRhifisi de
the flow path 1162. 5%%%67] V\hgnlst hdg'wi %Let) baearyh Lis |I§rr e?dl at eé (())n t[gbz

b

o cut -t 0 LEfasef SIS th WELPEphala P, ki BSuRINER! Tyt 4?829"&]3 e
| 1 ect [ t th t d du dh

co | st1 o L A T b S s

descri bed Iater and collecting themon a filter attach dto the dust

col | ecti @R upgh ‘b‘ﬁﬁﬁ CELNE, mF@@GEﬁf“ Thee Flsaesd substpts H& B storedinte &pr ovi ded
bel ow the workpi ece setting region 1165 inside the flow path 1162 so as to
have fhe ss¢arid sibstanteanagaziteak10dffram ¢hadvisdppasitéors Bl by ng vaskawn {@8th Hovever,
in the present enbodinent, since the adsorption head 1161 is provided on

t he scanmiangparenieehamxins LO of the laser oscillator 151110, the |aser

recei ving nmenber 1180 is provided so as to surround the adsorption head

1161 on 64y IRIFRAGE?S, ke nifigerhBSRI0 d@ReisMhbgbsRdacridddthovabRrsefgr abl y
made of the material excellent in heat resistance (fire resistance) and

heat - di 55itpahi AIbIPGAEOT 180 6% SURRd AP BRI e G A B meARAIL T The

top surface (front surface) of the | aser receiving ne 1180 i's a | aser

passed 117 SHho Th o e f?&" B A P R B 938 20 g on

11651 %}017%} TheS | aser receiving surface 1181 is inclined so as to
COﬂtIP‘IUO SR} dﬂ?%é‘é?’u the workpi ece setting region 1165 fromthe outside

AR A RN K EM S R 8
the substrate 1120 is positioned and installed by being adsorbed by the adsorption
head 1161. The under surface (workpicce 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 center axis

(scanning center axis) LO of the laser oscillator 1110.
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The portions O and C2 are the portions along the side face of the
adsorption head 1161. [0172] In other words, the | aser receiving surface
1181 is inclined so as to continuously approach the workpi ece setting
region 1165 as approaching the scanning 5center axis LO of the | aser beam
and the adsorption head 1161. [0173] On the other hand, in FIG 25, in the

| eft si df0p&6]tinside ¢lemei atdé seuge 1160 abe dbwt pathd 162 fops Hue aoiisitibm dindeis

recei ving surface) 118la fromthe adsorption head 1161 within the | aser
recei vi ngofiéd 8¢ estoldhldnd fnhfle wRGitdctiom Jhdeldvapsth I16Qas vomgcsdniaie didBla is
inclined so as to gradually approach the workpi ece setting region 1165 from

t he 10Up%[1€é’t%fglﬂﬁgt1?7@ hﬁd%‘éﬁﬁ@f@%@o?'tﬁ@d@sft cbh@ctﬁdxpﬂmﬁﬁtlﬁl’fdé@n?eréﬂebﬁt s,

a flow of the | €ction air . I'n"contrast to this, the right side

portion (ftl})%éﬁgn}eagus‘?g%llec? ﬁragreg utls(?d gﬂﬁwﬁm m side laser receiving

surface) rom sor ption I'n the | aser receiving
surfaces i ncl | ne s to ual | i sta forom t wor kpi ece
sett) no OLFB VR BN g bsswg%ﬁ?fgf)agm‘ty BsRECdann i fg%f? st "t hat

is, 15it is_incli ned SO as to extend obliquely downward. 1741§ What is
meant by oa@éleﬁqrﬂilaga@ﬁa@wp%thfafé@%rerse@é.t@%thgﬁﬁmac%)%fa‘idiu%t AIRENTIRA so as
to approach or distance fromthe workpiece setting region 1165 can be

rest at ed thhsubstiate 1 620erTheedust volhertionraindehas papld of praventingdhess ot pad not
parallel to the workpiece setting region 1165a. 20[0175] The | aser beam L
passed t kiustfybmt dhesingsd tiet subitt20 1(120rakPiadesersetdiving maghari 18068 hichnd

i npi nged on the | aser receiving surface 1181 is reflected in directions

di f f er entwiflrtanddsbabybrakdd| enkcsibictinpghég @nanfiltdGhtdredusthetdust ¢dketion
receiving surface 1181 is inclined as shown in FIG 28 in spite of the
scannpng @S 179N, that is, the incident angle on the |aser receiving
surface f18 In other words, it is desirable that 25the inclination angle

0 of the {ggﬁﬂ rTl{qu&ir%&gwﬁg r]ﬁﬁﬁlﬁirll]i%é i%ggom‘ﬁ%&i vapkRLEGRBREE thé ef erence

region 1 i's set so aser reflected at the |aser

[ eoei Vi g AU 1368 B bl 16516010l HOLERLESRASENNg hedl on

1165. he iAcTi ne recel Vi ng sur ace e provided with
2hzggpgn§%gl\é\fﬁg éétplgg area fl&?%&gve?emst%%tptrgs%lnp gmgocga?rfeln?%gi?c% t1§1UCh as a matt
adsorption head 1161 is provided on the scanning center axis 1O 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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50f alternating ridges and valleys. In this case, observing

m croscopi cal ly, though a surface having a scattering shape does not
conti nuously approach or distance fromthe workpi ece setting regi on 1165,
the | aser receiving surface 1181 as a base surface of the surface having
the scattering shape continuously approaches or distances fromthe

wor kpi ecegheqidiisis Ceah@T21ak6 Phe ;lbdrtibh@amg;mmidemoﬁfrmatadsdrpmzuﬂém such a
case, it is 1l0defined that the laser receiving surface continuously

approachgggfor distances fron) the workpiece setting region. [0177]
Further, in the |laser receiving surface 1181 of the present enbodi nent,

center si rtions Cl d re. closest t . I setting region
1705, andOFHAThphEY e e 5 B R Res 251 AF N BBERS GRS o The
wor kpi ece setting region 151165., I n cantrast his, the.laser receiving
surf ace FRYUBIO G HEHOSD e SHERisGe FONE 0w 1T e SRR G SToNHOR neq
fromone end side to the other end side such that, for exanple, the one

ext erhal cenigeapisiiQ eh e lases heamrangily afsuniipmbedbl Kli-ece setting region
1165 and the other external side portion E2 is closest to the workpiece
setting M@ OnMbemthad{=0ds8] Flidowsdy br theileft shdespagtisown (heacineftghtetgtied tovasl e of
the | aser receiving nenber is increased, thereby increasing the thickness
of the mawabkeecsihagk 14460c@ivingnliagncs)rid 8t hérose did aBsatptmndradfl16heviflinw pat h
1162 accordingly. Thus, the flowrate of the dust collection air Ais

reduced. tkORs&GEEAtIng surfacks1 OBIS ithabpRreaadide MRet AeIviigaatatend 8suid ace
1181 is formed closest to the workpiece setting region 1165 in the center

si de 25pefdiiRASoGk t@@%d‘&gllyﬁﬁgﬁdaéh fti%%fi(pﬁr&%tseﬁ‘li’@’rc fdélgilt@efrmrtk@i ece

setting region 1165 in external side portions El —an . However,

embody ments, of &ﬂ%.tgqﬁégggz@g%\sﬁmih%f b WIRul ’Iﬂféfgﬁﬁ i@l SAoWNaT e H?a | aser

receiving surface is rega as an one-way ‘I ncli1ned surface. [0179

Fur e o B AT 837 cSERYLTRRL LRI CROMSRh APE, L RERAIDY,

setting .rat%%iw%gtr%g'rg%ide 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

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

25  the inclination angle 8 of the laser receiving surface 1181 for the workpiece setting
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5fromthe upstream side to the downstream side of the flow path 1162. As a
result, the sectional area of the flow path 1162 becones gradually small er
fromthe position of the external portion El to the position of the center
side portion C of the upstreamside |aser receiving surface 118la. Hence,
the flowrate of the dust collection air Aflowing therein is increased
toward t hefesandeatgiohdesfoistscoso Hat tHeulabdrerennr e refieckddoat thé laker reseiying
collection air A adjacent to the substrate is deflected to the substrate

1120 si deuivca 108 ek Unetie@fo te Wh&kpiRsise @iy B8ida 118Ser recei ving surface
1181a. Consequently, dust collection performance can be inproved w thout

changi ng (YRR A0} doliNs B're pBUSICOL | Skl BoRHOMALd 10un d 44B0] Fur t her,

t he incr ase o ow rate of "the dust collection air A flow ng al ong

15the|a ei Vi n rf t) I

receivi n ﬁv‘?’ ?h li%%e?ﬁ tg%%%ﬁ&%#egqg?%fgg&é&éuﬁg 5% rﬁgt%h%gea ggazg}r ed by
usi ng FI since, t he trate 1120 is,fornmed ur

nenor y é’if&ﬁfaglj’i“&ﬁsrldﬁ%gn‘fi’ﬁ Yo Plﬂb‘ﬁrcﬁ?ei 8ﬂs%f'mtgﬁglcé%ﬁc831cg t%B‘]éﬁ/stage
1160 is as shown in FIG 29. That is, the novable stage 1160 is_.proyided
with a pisurare hgviag ageaitr g abﬁp%é%%n%f@ﬂﬂa\wl&héa@%f@? Hedis2APe o ¢ and
the 20 periphery of each adsorption head 1161 i s provi ded wth the Iaser

r ecei vi ngvorkpizer sdlige region Ad65.ibe lassereceideg surfrpeshi®flase basp supce efase, as
shown in FIG 30, the laser receiving nenber 1180 may be provided for every
menory cahésurgicdmvidgdhe cesaoingt shape hestihbbly) sppovachss shaistanices fFpB.thgl, the
| aser receiving nmenber 1180 may be provided for every plurality of nmenory

card regivaitk ﬂeaését@el Q€gibh A6 He adl helpi€dont eRbOHBAIL, iohudingarchs cdset és upper
si des of FI 30 an 31 are the top views, and the figures of the | ower

si degpar Qleh'ﬂ@d %ﬁzﬁi &he/ la@c‘!ﬁecélﬂin':gl Serfadl coﬁﬂ'@du@ﬁﬁé’pp&@ﬁ%y (oriiprRAdarfrom) 80
having a shape of circular truncated cone with the adsorption head 1161

t aken as for each adsorption head 1161. Further, in
FIG 31, tgi‘eor %aﬁﬁ a é@é %/e: gﬁphead col um conposed by a plurality of

d 1161,

rount i niPHEATRuET of t%@%ev.e SRR 2382?2“?4 3 PROMeR, conter.

di t th h d t
(053] PR TtenDhd R EanrT s iU o efageéﬁn%affméﬁé%%%?ﬁﬂu?w ch
is a sixth enmbodi nent of the present inventjon. In the fifth enbodi nent,

though a cAEse#i e BftioonEd aﬁééar?- HgdBOY AR T dhe WREFRICSE $5/\Re BB the | aser

oscillator capabl e of scanni n? the
15  1165. In contrast to this, 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, for example, the one external side portion E1 is most away from the workpiece
setting region 1165 and the other 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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| aser beamis used as the laser oscillator, in the present enbodi nent, a
description will be nade on an apparatus in which a type of the |aser
oscillator emtting a |laser beamin a fixed direction only is used, and
driving a novable stage installed with a sem conductor substrate in an XY
direction enables to cut the substrate al ong 15predeterm ned cutting |ines.

[0184] | Budih@ thd%asé Sh6RAREEIHIUBRE *bcolAB sOFREs RSegariBy abhieosdé-agg. The
novabl e stage 1260 is provided with an adsorption head 1261 whi ch adsorbs

the bott omisuafacg.of a menory card region 1135 in a substrate 1120 by
negative pressure. 0185] Further reference nuneral 1265 denotes a

Hor P ec 0B A0, S A0 L0 NAL6D A0 NeysURSHERRS) AI20. iR 2Ll

bei ng ad {he pi ece set erence

surface a V\Imc s the bottom ur f ace ,of the vvork i ece setti regi on
1265 and 1AL PoBcd SOt i0aliPFLL SRRORHE e IHOKPEE A58 TTHISPASES | n ¢ he

wor kpi ece setting region 1265 are orthogonal to the center axis LO of the

| aser 5 os &9 Hicoppsiream. sidq r3eHovRatream érdedﬁdhr flatopath 1162 As|augedtdhe
unshown | aser beam source and a condensi’ng optical system which condenses

t he | asesctizaual arsiatof ¢lce flowmathhélé2beronsgraduwnliycendller fioen therpositiamof exact |y
downward direction) along the center axis LO [0187] Inside of the novable

stage 126 extefmabpopidhE1126Re fpositidndifshe caltbedte portainrCRAof the dpstreamed so as
to extend in the X direction. The flow path 1262 is connected with a dust

col I ecti gicbieR réckmn%@ma@erpimrag Haice etheffldvheate b thec@lsk esliéddivnpinA 1170
generates a flow of the dust collection air Ainside the flow path 1262.

[0188] R?rfo%ﬁgeﬁerawr?r@rea%@@o@eﬁ%e%eﬂer aaeh oFRHECY] Wrtﬂ@ﬁﬁlﬁ‘réha WOIKCHE 1S

provi ded in such as nanner to have a simlar area to that of the workpiece

' ow! Dot NETSES Ct’"?%%é]%‘?ﬁ"a%%ﬁr G RO SR P o
i ssi pat P8R S3075 B nn 87 Lt PhetE8in {F hShF GG L %U%facesi'lﬁﬁgéﬁﬁq@%*‘%at
151 oot v Y SGUFUR TSI 67y g G bR AP RE SHOA "B 86 Tand
Egg;ed t erlsot%%?legt?oen ;lllrlgfs)tlrl%e 1120 di sposed in the workpiece setting region
[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 1135, 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 faser receiving member
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[0191] The | aser receiving surface 1281 is inclined so as to continuously
approach the workpi ece setting region 1265 fromthe external side portions
El and E2 to the center side portions O and C2. Further, the | aser
receiving surface 1281 is inclined so as to 20conti nuously cone closer to
t he workpi ece setting region 1265 as approaching the adsorption head 1261.
[0192] Fungbeéavingfa dhape baskculaeaensutacsiental dr dR8iptionread 3461 ¢xkensisde

| aser receiving surface 128l1a is inclined so as to continuously approach

the wor kKpi @aer$€pldvidkd 8gkah dR6HtdnoBatiNgcUPFLFtBaMIS FUR. 31 fbheadiownst ream
side of the flow path 1262. In contrast 25to this, the downstream side

aser T eGRlpliEn hedd @(flﬁm%%%ﬁgd bYS digrafity bEROYII hUS 126ESd AR | S

i nclined so 0 cont 1 nuous I'S e from rkpi ece setting region

1265 fromthe upstrea hde to the downsiream si of . I 62.
0253]  WikGe T ETRnEe oy S Gl 5 BRTRH SRR oo lishbl siorB theiQandBET ¢
inclined so as to approach or distance fromthe workpi.ece setting region
1265 San BEnAIE 0B AHEGIPTSOHEE AHIDIGRBF2 ERLmPi R g {ifGice 1281 i s
inclined to or not in parallel. [0194] The | aser beam L (each beam

i mpi nging on the |laser receiving surface 1281 is reflected in directions
different fromthe workpi ece setting region 1265 because the | aser

recei vi ngSsuh Eadedig&dt]i s i nclined. In other words, it is desirable that
the angle of inclination of the |aser receiving surface 1281 to the

wor kpi ec§0B83]tHIGY 32 efier e tpecohdpurditamenk2Bba dustisespmoatubathicthis 4 aisthr beam L
reflected on the | aser receiving surface 1281 is not directed to the

wor kpi eceniRidith &g JTeRé presdmGRvedtbhdShh che fitiheenRERB AL, edudi édxcriptiow, t he
inclined | aser receiving surface 1281 may be provided with a shape all ow ng

the hgs erhaF 888 f3dO8n %l?%{tz{s@ rv!r}ﬂ%!e % th&d beGkeshes WS ADr dapAilé of baRfiNte a

shape of alternating ridges an alleys. In this case, it nmay be

15concei yah| Ee&xﬁ% u%elagasg:ﬁ? ze{rsiefn g&guXtioPQnsthg P&g&t%dﬂ%eﬁt, Q%ﬁ:@cr?;&lfdcn%ﬁl of

t he surface having C ap€ conttnuously approaches (‘or distances
BN R R T e
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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t he wor kpi ece setting region 1265 in center side portions A and C2, and
nost 20di stanced fromthe workpi ece setting region 1265 in the external
side portions El and E2. However, for exanple, the |aser receiving surface
may be formed as a one-way inclined surface such that the external portion
El is nost distanced fromthe workpiece setting region 1265 and the

external pegé) T 1EerloSciflhRTa200 i 1M MOIHSRLSHEFaskebEANGolRE! A8 a1265.
25[ 0197] Further, in the present enbodi nent al so, the upstream side |aser

recei vi nQ:OﬁHéIIS?I? oaﬁ?r,Bctf‘eys]tél_JL']\_\gg!:l# E&gdeﬁﬁcsaﬁetl%epgggdl Eggffécll Yroﬁgm 9agh the

wor kpi ece setti regl on romthe upstream si tot ownstream
ul t nal rea.of .t

side of the fl|ow pat 262, a.re the sect | fl ow
path 1265BBco T e AER R (R b byt B iPhh 208k B O ileGr £1on
El toth ter. side portigon C of the strea i de | aser receiving.
Surface 9580 ThiigRobhelmevantosiaeadabhr Y Riol2biOr acfibrolcon 41 Sif ng
Stherein increases toward the center side portion C. Furthernore, a flow of
t he dést fernedsq pote axtendanjthe dhdireqtising The dew path Eifisis caneectadpitha dust
deflected to the substrate side by the guide function of the upstream side
| aser recellectiogn punp 4¢@0,k8 sackiGgriesgudnhe Justtco8ecimt pwop 11470 igomerates a

performance can be inproved w thout changing the sucking ability of the

dust col Ifest bbthepligpedleéBon 2 A1884e the Raepanf 12d2e above descri bed
enbodi ments, though a description has been nmade on the case where the | aser

recei vi ngopss]fagerefte Allfelaf 3880 BEEREVA NEIRIBRIng MehPEEwIReh #piovedddned
surface (planar surface), the |laser receiving surface may be forned as a

curved sihLaGLaoHGATo RabORSRYSuEL APt E,faq%%r]ggfe%g&tﬁaﬁfj@%m%sft.h and

si xt h enbodi nents, as descri above aser recei vi urface sinply

CONSt UCLefh A R REdBYLL RS ASInLRE ld £ ypRBERACh the vor kpi ece

setting region i's use anmages of the
eetab A IR A RSN W R
Inside t Tne hgalttci\évsigt%}lge Ef%[a rgsqgtaggeitand heat dissipation performance such as aluminum
and ceramics.
[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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20col l ection air is provided wth the |aser receiving surface which
approaches the workpi ece setting region fromthe upstreamside to the
downst ream si de of the dust collection air, so that the flow rate of the
dust collection air flowng along the | aser receiving surface can be
increased or the direction of a flow of the dust collection air can be
def | ect edutfacdshie2snds kfvimee s6 at td dentiQusin ditaece fAsmahe esutpiccd dettingnoval
25function of the soot and dust due to the dust collection air can be

i mproved.pe 1E)§q\2@5”f1tbnﬁfm%s%%]suiept%qu d%tr@a?n stae\ws thBowqh gR6At i on of a

| aser cuttlng apparatus seen from above, which is a seventh enbodi nent of

the pres ﬂi93 WAL 8’[}’6‘5{)% El’rsn%nbﬁ%sth%?{h%rl &Q?e&ﬁ‘vﬁﬁé ir12d PO ACRGh@Med shaser

cutting ppa at us. cuttin atus 2100 1 ncludes a base

2101 d | 210 |l ed th f

2101 R EE S L AR BT S R
tit duct b t 2120 bef d

By anS Undae FEFLECE AT BEFACeTREhanEHNea SO UIRAGELH Subst (r:gts e 292018

transported to a first position | on the base 2101 fromthe first substrate
10 rragazuiﬂbwﬂtb@ layee beymdaceach beos) impieginamtetedarer spcedtipg spEpe Bi80Shef or e
the cutting processing is shown in FIG 36. Here, as one of the

seni condueflerted itbditecaions dFf@OnNt Gomeiowprkpicd: sutisg regien 2360becaushtén as an
exanple. The nenory card substrate 2120 is sealed (coated) by resin on a
printed Wadek Rgebaag unfaden 281ris tndlimetionn atiek walls, tiyisafesimebiotiatahe dsgle or med
15after nmenory chips and controller chips are nounted. [0204] Dotted |ines

2130 ar e ikdfl8bNoR Bk Gt vineN@sfa0t 12BE (TRRDIOTkpREE sottipgireRienc2120. The
predeterm ned cutting |line 2130 includes a first straight line portion 2131

cont i, puoy F}fxc@ﬁ@a% 08 éoﬂhamehﬂe'r %9&1{161, reicCRAIOMe 1M ek Reclviibikgrfa@ second

straight [1ne portion 2132 continuously extending in the vertical

di ot onpe Rl le CF QShe RRKL) @9&&9@%@%&92 33d having a 1/4 arc curve

shape as "an od |on con iese first and second
SO 08 P T AR N A s TR B oS4 o
St S0 2120 P St L ey | gt e st 1
2135 sur rn?alip Sdh%?)egzd a shagflz gf Si?erﬁgt(l:l?g ?1]:igftzshaends\t/arlglyghtln Li{lg gase, 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

39



portions 2131 and 2132 and four corner portions 2133a to 2133d is a

sem conductor device region directly serving as a nenory card as the

i ndi vi dual sem conductor device by cutting the substrate 2120 al ong the
predeterm ned cutting Iine 2130. Hereinafter, each sem conductor device
region (predetermned cutting region) before cutting is referred to as a

menory cangs kgl dd {3818 QHWAQREHE sk ARNE ABw fath PUBY. B aFrellt P

el enent grllgstfﬁgﬁ Pﬂk@gg%lﬁ%zsélc anWSI other?' t han t‘r)lveﬁanenory card. [(0206]
In FIG the substrate 2120 di e fi Lt e

transport %Isetcgogasaé%ao%@t%ﬁgng P%tgl 1%%%\%%?%!%%? gratdhéﬁ)% ?@%ﬁértsétf??sascfé&gfth% | aser
oscillator 2110.pby an unsho second transport chani sm . At, t he second
posi t i on Sk{emn Sff@’\%?%ngjéa\é\ﬁ? BeTer %%%E?’itﬁ’goé PEE URS e?)‘?‘o‘\‘ﬁ%dlé‘a‘?" and the
substrate 2120 transported onto the novabl e stage 10is fixe n the novabl e
stage wi receiviae sutfeesnd Bt dkacedihpdloayste pEtheglrsheyjiaction ayy B8 The
substrate 2120 fixed on the novable stage, as shown in FIG 34, is noved to
a | aser Iteasin incadicattowardoibgicenten sidg portivi fg Hunthenmowbpdloyt afjthestist hat t he
center of the nenory card region 2135 is positioned on the center axis LO

of the | asBéctimcdit haihahe 2iklfity d6(hHQ20Bjtrdteint Peis ddffeetsioshe atlst@126ideoved to
the | aser beamirradiation position is disposed inside a space surrounded

by a covey (iEBBRIE fd@fRn WthD upasRee bide QadehecceOMEs siRRe281390, a
description wll be made | ater. [0208] The | aser oscillator 2110, for

exanpl e, dggs E:l{elgWf?%u?tscoiﬂgi’i@%-Egrfigtn%nc%ﬁran%eliﬁﬁ%vé&e@ﬁhéut%g%ﬁ%i%g thé om a

| aser beam sour 2111 T's expan I ght beam 20di anet er eam

expander sgék]ig% agq{f%gg%hgr%tfEg&]l%:irt%ﬁ}_sp%%epﬁ@l ly reflected by the

gal vanom'rror axi's and X-axis as scanning devices. The
Spot 19 o dLL 1 ReetceiGr Al S50k EpBRnm S Rath PG -SRIl Befosi 11 on
by a condensing optical system 2115 such as an f-0 | ens., 25[020 The spot
age. | S TEOR IS PR HRere i SR GBI e B e FEE FRRTERVRT & ag)
and the X-axis direction (horizontal direction in FIG 36) according to the
r ot at i ontaken as an inclined surface (planar surface), the laser receiving surface may be
formed as a curved surface such as a concave surface.
{0199] According to the fifth and sixth embodiments, as described above, the laser
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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t he gal vanomrrors 2113 and 2114. Hence, controlling the rotation angles of
the gal vanomrrors 2113 and 2114 can nove the spot image of the |aser beam
L along the predeterm ned cutting line 2130, and as a result, a noving
track of the spot inage in the substrate 2120 is vaporized and nelt so as
to be cut. Thus, the nenory card 2135 5can be cut out. [0210] That is, in

t he | aser{Seuinth Bgpbadpae] us 2100 of the present enbodi ment, when the single
menory card region 2135 is cut, the laser beamL is scanned w thout noving
the substo208 362083 sRow s ehcafigardionadta laseranaitdepprrans scedifr@ntabove, [0211]
In the present enbodinent, as a | aser beam source 2111, a YAG |l aser (for

10exanpl gyhivpyel §RQhIL dnB&diReR) of fhep3&dnt WEAHSH.. I PIC.IBB, pEfeRNDE

enbodi ment, when the substrate 2120 with a printed board coated by resin is

cut, the RUlS8 iir(}b 5?‘%13%[1?%@%%#%%?%&@” tch frequency), current val ue,

cutting velocity an aser beam are changed with the

wavel engt he | aser.. beam kept st ant accordj ng t ere the
r esi n%or@"@ 11Ih§el35tﬁr CﬁhﬂlgtW@aﬁajg%zmwgﬁ[&ﬁ%a%ﬁ%gg %1})02? chlg%b(?st%lﬁgarg 5is cut.
Further, in the Eresent enbodi mrent, the | aser Clg)ttéé]‘l% IS erfci)rmsge wi t hout
putting tAH0dngalisdemibeiage 2hph Belfaencsigisshler )2 Geuotesadlitsf pubsitg
configuration of the |aser cutting part 2100 is nade si n‘ql e, and at_ the
sane ti menagieineetend Witolrgheudnsisies of sermicapdigiot sbstiates A1 AR Spiass eUEPES i cul t
to performother than the straight line cutting, the predeterm ned cutting
| i ne 213@rocessing) amgl bhen odshashaped tlansperpmethaonsrg ue feraisond woerubstiztan be
cut by the scanning of the |aser beam w t hout noving the substrate 2120.

[0212] Fwikbey transpoitee th asast gasitiombompipebat 2402 0n dic fitsesyrsesent
enbodi ment, the cutting of a predeterm ned anmount (small anount) for the

pr edgger rﬁld%@g;,ﬁlgmmﬁel[jyr@wZISO of a single nenory card region 2135 in the
substrate 2120, that is, the rotational scanning of the |aser beamis

repeat ed [bfﬁ?}?@c%ﬁ;ﬁlié& ulforlshiB® e 3924 Bdord R (TRITRY Yroe@§sth 2RI@FWANNn2135 i s
conpl etel'y cut. 0213] In FIG 33, the sem conductor subsirate 2120" in

whi ch theyeubE! 0ol it TRHRENAEAS A HERMR08 120 PmicihofPERIRLBME L aken

out to a ird posi'tion ITI o om t’he second position Il

(movabl e e), by an unsho ird transport, nechani rat e
S50 1 o 2L B 58 sk BEtag) S e hRaRe SR O e 08 GBSO O e
| aser cutti ng. [0214% At this thi Ed' position |11, t?e process;j ng decpri S
such as <$&WR o8RPriied WiHpe beardywith circuits for a plurality of memory cards forme

15  after memory chips and controller 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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the substrate 2120' due to the laser cutting processing is renoved by an
unshown cl eani ng nmechani sm However, the cleaning here is a process
performed for sure to conpletely renove the debris since there is a
possibility that the processing debris not 10havi ng been sufficiently
renoved by the dust collection air (to be described later) may be left

remai n oReliee r@%«i@ﬁﬂh@ét@y 2 Mg asl OAdbbry badsu s i €ded3@mivdtidabiosas cl eaned

is stored into the second substrate nmagazi ne 2103 fromthe third position

111 by agig%§§2Wﬂnﬁ§H$E@uB$ﬁﬂ§9?@@aﬁﬁggﬁﬂ@éﬁkmhgﬁk@kmhﬂ1 iz 28%. reference

nuner al notes the aforenention vabl e stage, I5 and the novable
stage 21 i.S.provided wth, an adsorpti upDpor. k. ; whi ch
2doorbs (HetBafe AR R R BB BRI A IRES G D05
by negative, pressure 0217] Further, ref C uneral 2165 denotes a
ot kit o0 GV TR R CTERIOR F g hi el el T A5 BB o bR ERRG: Bng
installed by being adsorbed by the adsorption 20head 2161. The top, and
bot t ofn s trFYARE Clp elgireifgmlghetike seeh asnls ahylohothst thapdhe gpymuycatkk (front

surface) and the bottom surface (rear surface) of the substrate 2120

di sposed [§206] fe Filor Kpitbe sulssttatd AP0 dighasad 21 6 Sirstr postiarhbigdrenispeided Wea cent er
axis (scanning center axis) LO of the |aser oscillator 2110. [ 0218]

| nsi de t becomdyabit®nsll agacl? it fidmatuifsce afppasertascilintd2l I0dsean nnshadinat i on
space S 25with respect to the workpi ece setting region 2165, a flow path

2162 for sé’cdﬂ'd&fan@?éﬂt Afdch@fisal rAPR e seiRNsbsaidn 1] 8 nfevabRGts® et 0 extend in
the left and right directions (X direction). In the present enbodi nent,

the mvag#%r%é@ﬁe?ﬂs%obfd%@'ﬁnm% s@bdtPl€ 2280 frahidRteRnlo (IR AbPLbIEBIABEr O
formthe flow path 2162. [0219] The flow path 2162 is connected with a dust

col | ggti Bkt B 1 a%ezg?%ﬁ]gs%gg(%p?itg BStQ&UQer%%eg%hlgitagg&{bh@B%:ng%atw 2170

generates a e dus ectron air e path 2162.

0220] As_sh in t fi . he | b iS_ i i 2 th
Subst 1 at B8 B PHeE e il b B3 85 R Sl PRk et he
processing d brii sugh as soqot, and .d.ustb %{{l ses fromthe front EL{rAEace and
the rear MQyefl 4@ a lgper Pramdiadiatigp @ositiog by ity ing dhe WOV iUESIaST 8itPalABC has a

rol e of preventing the processi n% debris _arisen .
center of the memory card region 21335 is positioned on the center axis LO of the laser

oscillator 2110.

15 [0207] Further, the substrate 2120 moved to the laser beam irradiation position is
disposed inside a space surrounded by a cover member 2190. 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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10particularly on the rear surface of the substrate 2120 from adhering to
the rear surface of the substrate 2120 and a | aser receiving nenber 2180 to
be described later, and collecting themon a filter attached to the dust
coll ection punp 2170. A2' in FIG 34 denotes a dust collection an A2

i ncluding the processing debris generated at the bottom surface side of the
subst r at eh@ gZ0anamrdre2ny3 sud ReD. biietdes cdursellioglthenttatdon dglgueipthe170.

[ 0221] The | aser receiving nenber 2180 is provided bel ow t he workpi ece
setting rRoia0mdk6f 11NSiad Zihe chh awveahd s@dtGhage ofishd lasdrebeemal alonigltae ar ea
to that of the workpiece setting region 2165. The | aser receiving nenber

2180 is inEPEutFiRE $ini N80! iR 435 R&uReAMolid}AYA dkdofGHE spatdnaas sed
t hr ough '?ﬁe su sl'?ratue 12 2(5l di sposed 20i nuthe V\Drd%?i ece settlla(ﬂgn?ggi on 2165

and _pr evapl LA JRTPORSQhobhe ARYARLE S5 haRPLALR0 Mhiis! 1R harsty beamisbn the

c
present e ment’; 'since € adsorption 161 15 provided on th
scanni_ng center axis LO of the laser oscillator 2110, the | aser receiving
menmber 2188 PESLULPRYi ded on an XY plane so as to surround the adsorption
head 2161. 0222] . The | aser receiving rrerrber{ 2180 is ef.er abl\}ll made of
t he mat erlP3101cbhaels, émthei lasaeattingcanparaipe 1(G of the pagieat Eﬁg‘é%ml&ﬂ& hen
heat - di ssi pati on performance such as al um num and ceram cs, [0223] Further,
t he coverthersimgbsrmemory ¢ardfreginn @135 ineutt thedaser buna laiy seasned Wihavtat i on
5space S which is a space between a | aser em ssion surface 2110a (for
exanpl e, maeping aheentbstratet21Q0finmiad Xl s disentiomcmdahe tthexigshgengi.ng opt i cal
system 2115 shown in FIG 35) fromwhich the |aser beamis emtted in the

| aser o0sqo2l Biiathedkfemnchidiement; kPh daer bedrh isogree @3il bna X8 laskn(fot her
words, the laser irradiation space S covered by the cover nenber 2190 is a

spacqf ackigpld) & vBRAEILTINE nPPis 2WEd AP iRy Batnefpretat EMbaddiendsehéd dieor
2110 and the workpi ece setting region 2165. Specifically, the cover nenber

2190 has i i £hr; |55 ibfa to be
-sﬁﬂst%ﬁg‘l?@ls ar & ad b Bd A PEP %Sﬁmsgﬁl{t’gg i EJg[engqgﬁd%gi %Qs urf ace

EXpOSEd | I’lj[O t | adl aj[I on spac_e ) an_ |
S S S R R A
space S. Jaser 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
Jaser 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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15 [0224] Though being different fromthe present enbodi nent, the cover
menber 2190 nay be fornmed so as to surround the whol e of the |aser
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 2190b of
the cover nenber 2190, that is, at the position closer to the workpiece

setting f h@RG6: &bk E8ic0N 28U @ARKAN2ELORe (ARl AE ake port
(first ai %32'?%&%@[5)%% hﬁé‘g&gi%ol S orrne Ceh t he ot her hand, gn the right

side sur %%%?orgtcr&?d o Ecﬁf Iﬁ@g i$ 951{1 fefed t£ Sht @b qﬁl{rﬂ gﬂgmﬁg Ifftﬁl Slkggssur face

2190Db, ower |on PN the surface provi opposite to

the left surface by sandwi.chin rkKpiece.setting . e 2165, an
air exhaai¢]9§8 %@?OP ppg{wadf?rpgga}%? St’f‘m% té"ip?n &ﬂ'al\jvs {hb%rt ar%hglg

connected with the_ dust coIIecblon nP 2118 f sucklng force of the
dust col MEShampmpUfs 2P7igatgeReP atse ) Ko d POF 2t 1HeO %WO&SF?@E POt ¢
(first air) Al fromthe air intake port 2191 flowng into the cover nenber
2190, 5t hahips 9y ththéaskmewitingy r adi ati on space S and flowing out fromthe air
exhaust port 2192. Since both of the air intake port 2191 and the air
exhaust pa14] At 9Risahied hosined IlIntHehmoteaveimy debrisisoch ef sadt@nd duetradherdseon 2190,
nost of the dust collection air Al flows along the surface of the substrate

2120 di sposasiritet2120MAEK R @edaskeichitig Roegshiy i8 t6hov{DRR ) uidtatwi s, the
dust collection air Al prevents the processing debris particularly

gener at ed ahinkbNfedaBlin. SHEGRGE:, Pedg e Rink MBreSidRSIbadss péifdbméd esnsagher ing to

the front sur?ace of the substrate 2120, and has a role of collecting them

on the fi %ﬁlﬁgﬁé’;}&tr Ia%lt Lddb?§ s tth%&& %%598119 it groc@’ésmg Betirisot34

denotes £ l'ection air ncl*udi ng he processi ng debris
gene

Do hE Shafhe bbb &%@f@ n%‘%%%%“bd%%ﬁ {UBHRSH LR PR cANEh DR CK o

t he presg a)eenbodl men h e du ﬁ ollection air Al flow ng inside the cover
menber 2R9¢ethFARAIAONFE SU ‘?:%ﬁ“’e nair A2 flowing through the flow path
2162 inside the novabl e stage 2160 can renove the process 15debri s

gener at et0213] The spborate 3429 a‘E%lCB RS Agreped H%Stpé%@mé%meast?éoﬁgﬁ”gﬁtet he

substrate ]
magazine 2103 from the third position III by an unshown fourth transport mechanism.

[0216] In FIG. 34, reference numeral 2160 denotes the aforementioned movable stage,
15  and the movable stage 2160 is provided with an adsorption head (support member)
2161 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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2120 as a workpi ece. Consequently, even when the generating anount of the
processing debris fromthe 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 | ower |ayer distanced 20fromthe |aser em ssion surface
2110a wi t(Xi dir¢dtimnl).adetheipreseai ambodinspache Sj0veblvestadef 20 iskliduspriotsiany t he
adherence of the processing debris, which is generated at the top surface
si de of tfhey puldsfordin BedbendorhIBs flow fdth thé2l| aser emi ssion surface 2110a
can be obt ai ned. [0230] As shown in FIG 37, the air intake port 2191

of the C%anﬁ{@@éw%%ﬁpzmms%éﬁﬁeofé@witﬁ%dddéfi E&llf@:ﬁoﬁipru@eiml;tah@@umﬂ@er

2196 such as ‘a |l ouver which torcibly directs a flow of the dust collection

ar A IRLGARE BRI, O@@ggﬁg@géﬁérs&ea@gﬁbt&%@%@%&ﬁ% AAS @

result, remova ec cessing rs byt st collection
air A can .Be irrﬁroveﬂfgtl@ nore. [0231] Further, as shown in FIG 38, the
top sarf dbHde hoilewdig * 2181 of a laser receiving menber 2180' may be
inclined so as to continuqusly approach the 5workpi ece set %i ng, regi on 2165
from t he [833UrAmshosyyi the digueh vl tha dpsepbeaspd, ig p@iated oy the;s 'éSt(”g‘ént er
side) portions O and C2, that is, inclined so as to extend obljquely
upwar d. BH0gum ithtks@l osgHt @2 ldOesoppsrte icohtheianiey thenrr0ggsgmesdpdrig SEClH RS t he
adsorption head 2161. Further, in FIG 38, the conmponent parts comon wth
t he conpenenindodust sriséxofnomithe Flo® siBdacaraadahe achiedriagd of thhsubstrate 262@r ence
nuneral s. 10[0232] In FIG 38, in other words, when the | aser receiving
surface Z1g1dussceliasion aioAL hes §calenifjgecaningrthayicetsihplctirneariseaer beam and

t he adsorption head 2161, it is inclined so as to continuously approach the
wor KR ecC §astedulidrig of @86 RAr ddifRue of the substrate 2120 from adhering to the rear surface
of the substrate 2120 and a laser receiving member 2180 to be described later, and
collecting them on a filter attached to the dust collection pump 2170. A2’ in FIG. 34
denotes a dust collection an A2 including the processing debris generated at the
bottom surface side of the substrate 2120, and being sucked by the dust collection
15 pump 2170.
[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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[0233] In this case, in the left side portion (hereinafter, referred to as
upstream side | aser receiving surface) 218la fromthe adsorption head 2161
within the laser 15 receiving surface 2181, the upstream side | aser
receiving surface 218l1a is inclined to gradually approach the workpi ece
setting region 2165 fromthe upstreamside to the downstream side of the

fl ow pat H2282rHd Adr re&eiviagmhaubaf21808s gteFérabbl haed bOeaniteAZ) exchert
result, the sectional area of the flow path 2162 becones gradually snall er

acr oss f ameiNRsRASLL QR r@§is€aﬂ€e£eiﬁhq{eﬁﬁﬁis§fggﬁmﬁ)951%%1@6 s@fh kb SukRREmHEam
side |l aser receiving 20surtace 218la to the position of the center side

portion HENSEs the flow rate of the dust collection air A2 flow ng
therein increases toward the center side portion C. Furthernore, a flow of

t he dust tjjon air A2 in th i.cinity of the substrate 2120..i

dor | ect ed028felrehBE Fard mituby b Ryt ornieRiRthd 2ufef i dom o de

| aser receiving surface 218la. Consequently, the dust collection

per f of martBacccaN e P51 i#5CH Pely SR Bt coHETRR ﬁgf%wlsl@el&f%gﬂxamp&»t y of the
dust collection punp 2170. [0234] Furthernore, the increase of the flow
rate of teleivalent tedid fiealilons sairfacanf theoindgneing apticHsybigme? 1 edomp g
surface 2180 can efficiently cool the |aser receiving nenber 2180. [0235]
The | aserFiGean) fromnmwhibhrihe baset beank dsanitteddeithvé hgesescilider 20 1amf ther passi ng
5t hrough the substrate 2120 (workpi ece setting region 2165) is reflected in

di r ect i oRgordpickeketling fré€oh LhesWar khce 6@ résithd Nger egiddnicdkpachBcausedt he
| aser receiving surface 2181 is inclined. In other words, the angle of

i ncli nat ilQnhetol fembABES 2 1RCG 12 %p A& fia'éfﬂ;ga{%% 128 LntiidhsurbRietanos uf lace (the
wor kpi ece“setting reference surface) of the workpiece setting region 2165

and tlpe rlgsgf 0§H[1&§3‘f%1?6 ah@ﬁlé@gﬁ(ﬁ]}ﬁ@éeeseﬁgégre%ﬁmsﬂ@?Csoéegglgcaii etHeaRer 10beam

L reflect on t | 'aser recelving sur 281 1s n rected to the
e T e e T A e
shape 21|, oukan 0%, L90T SRLe be S TLACL o S CEL e, A AT
laser 1 e%gé)xyg tnhge \ggrrlrct;))?erce ng't8tl(31g r%ioﬁb%ﬁ%%ﬂ aostggee lerifancge 2@9%[)%3%81% i%lglt?]/é It
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 2190b of the cover member 2190, that is, at the
position closer to the workpiece setting 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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may be conceivable that the surface having the scattering shape

conti nuously does not approach the workpiece setting region 2165. However,
the | aser receiving surface 2181 as a base surface of the surface having a
scattering shape continuously approaches the workpiece setting region 2165.
In the present enbodi ment, including 20such a case, it is defined that the
| aser reaetmberg2 190 flae és, itlee Tanwlirmeidtion sa&:etS)and)ﬂDWrmg)letl fyorapﬂpfr dldich the

wor kpi ece setting region. [0237] Further, the laser receiving surface 2181
of FIG 3Ifhasst gbﬁszsl@tz. t9inddigotor K feintsied porn @19 egndrhe2l 6 Hanst et 2892 er

si de portions and C2, and the external side portions El and E2 are nost

avay fromyd mn%rlhﬁh@ﬁﬁwé%%&gof ﬁ@'c@ﬁc@é@ﬁhbei D1 WM ds@8T theTduet bl gtiohor
exanpl e, the laser rece|V|ng surface may be f ormed as a one- way i nclined

surface Gonki My %ESAIXné '&fe d ?ﬁge rﬁ@%l%b% Qed fh%@%?kpl%@é s@thﬁig such

that the 0One erna FIOH I's nost away from the workpi eCce
setting re& %5365 and the ot her external side portion E2 is closest to

t he V\Brkﬁf’ ting region 2165. Further, the laser receiving surface my
be not Iimted to an inclined surface, but be a curved surfa e such as
2 concavdV3HTIrEiseis. 8hq g RONcatiRBAtY AbrrTy 08 PrereEsinggieH RATY T
configuration of a laser cuttin kp aratus which is an eighth epbodi nent of
t he preseasnciatpresitthefront wrﬁﬂC@SNg‘QO heubwBrsdALH figay ‘t‘@%‘é&%ﬁh"v\ﬁpw t he
conponent parts shown in FIG 34 will be attached with the sane reference
10nuner alssrfaf®aBdie substrite 23 @.emdrhag ot ofeert!|ccting dwr Ppihofiltuaitasbed ttrade
on the case where the air intake portion 2191 and the air exhaust portion
2192 ar e th¢ anitdellcatiod pempaldiroi s ix FoGe34 tendthetheshukpidetiseriiAy regi on
2165 than to the |l aser em ssion surface 2110a in the cover menber 2190. In

the ppeseandlugpade PRotessifg oMy géRied a2iRATontBuegtatided ol Bvd dubsaate
air-guiding nmenber 2195 is furt% used, and an air intake portion (second

air int a‘ﬁz@%%&ﬁ&dﬁd BY @id S'l?sfd cah@&lcﬁht p@nPQEydi on closer to the laser
em ssion surface 2110 than'to morkplece setting region 2165 within the
air-gui di[ﬂgzﬁeigj%s%rlggg §b(§\}e, %cdr&mg%?\{ﬁé p%@gﬁleém@fd?&eﬁt, the dust collection
air A1 flowing inside the cover member 2190 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.
[0230] 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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[0240] A top surface 2190a of the cover nenber 2190' is distance downward
fromthe 20l aser em ssion surface 2110a as conpared to the seventh

enbodi ment, and the cover nmenber 2190 is fornmed such that the cylindrical
ai r-gui ding nenber 2195 penetrates the center of the top surface 2190a.

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

above  seitinpQREidAE2 1163P. Audrf &AL, 2AORan R fa] bffeciCsiBe Pfﬁﬁébﬁﬁ 4496 bpeheas to

surround the periphery 250f the | aser em ssion surface 2110a. That is, the

| aser emgsi &11&&1%%%2?%%%; hﬁ%@‘(lggm}lit'ﬂ%ﬁ' the laser irradiation space S

i nside the cover cl udi ng i nside of the air-guiding

nb her, the._l. i f i i di
e SR UTEHE oliRag 1R 3 e LR Re R bl b QHLTO,
top surface.2190a of rﬁ@pcover nenber, 2190' . Furtheﬁﬁ,'3 t he %P er side

surface 39G8YngMeRRe gAY B PAEMTEI0 28119FOnUN S APREPR e air intake
port 2198. 5 [0242] In the present enbodinent also, simlarly to the
sevenfh evfskmicheRetlingpegign 21pH frgre thsorternaloside partioms Bdi anddih yaardghg t 2192
are formed at a position closer to the workpi ece setting region 2165 than
to the | asmar side (Ssiionsile) pation? ClomdoE2, tthat isoinelinebshas toxpdnd oflop4Bj
Hence, sucking force of the dust collection punp 2170, generates a flow of
a 10dust vpelakdcTheoporidnsAl1 d1dDGL g partiont AngakesideBotfece 2190 adksptiohhe air
intake port 2191 and flow ng out fromthe air exhaust part 2192, so that

the procegad gsﬂepﬁitﬁergﬁﬂﬁr@t:%j it edrifoden® Phrt$ bdh Ao witll thedoniptmestibst r at e
2102 can be prevented fromadhering to the front surface of the substrate

2120. [ O24A} KA BPIIG! 51 bASy ALRSCHn DO ERALALE Qumkfigh de of the movable
stage 2160 the 15fl ow path 2162 for a dust collection air A2 is forned so

For cd”of (AT EIOE3 il PAb ol hubdy R IRRT R ARG iG] 1S 5[ GEE o Suek 1O
air A2 in at.h 2162, .so ing debris

gener at e PR i i 10 LT RelRE et i B Brio 5B 2TB BT I Svent e
£ om adnet | 184159 216 chnituoutly approsth the Sworkpioet Sotfing feplos 3i6s "¢ Surface of
t he y app p greg
[0233] In this case, in the left side portion (hereinafter, referred to as upstream side
laser 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 EI of the upstream side laser receiving
20 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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20l aser receiving nenber 2180. [0245] Further, in the present enbodi nent,
the sucking force of the dust collection punp 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 |aser em ssion surface 2110a into the
cover nenber 2190' and flow ng out fromthe air exhaust port 2192. The air-
25gui di ndopdditianth2ifbrehdr iacreateobdihe glovdrag of Hiesdudusdllaxdbh edt ABdloaiing A3
fromthe air exhaust port 2198 to the workpiece setting region side (that
i's, downvgérh the 15422 4&deivik Su@auMBOtah | @miciehily Beoldts laseptdceBilin@meaiber A3

prevents the processing debris generated on the front surface side of the
substrat 14420 fromrising inside the air-guiding nenber 2195 and reaching
the | aser em ssion surface 2110. Consequently, the processing debris is

prevent edyd S RARgn 110, 6L B3%he BILPALAYAHLLARS A1 R BRUFHA pr obl em

such as aser beam erng ocessi ng ered to

the | aser, em ssjon surf 110a .can be avoi.de Q247] As, descri.bed al so
1 tha® S CUERER TR DUa AL 20 B ESeort BB EHE AL B PEBELRE | he
dust collection air Al flows through the |ower |ayer of the | aser

i rradi at iHewphfiemgherakpige stiipe deaiphglohbeerune HisngeerdecRRESUERES si ng
debris to the 10l aser em ssion surface 2110a. Further, the present

enbodi nmel8taninslinedt lvethyr poedsetie aripde afihstipntden of theHasepreredds surfaesor i s
to the |l aser em ssion surface 2110a by generating a fl ow of the dust

col | ecti @i8aito tHASbgrare seexdacey tidoworigriekof setiing redere asesurfare sef tie wukpace
2110a, even when a generated anount of the processing debris fromthe

subst r at ge@ihiGelBnI168tand thd 24 8hrfAE of the SLbstradd 2UENRI@Ssd Hent dhuslaser
collection air A3 including the processing debris generated on the front

surfage giegds 0feldteeBuPHerad? rddktin@Rdriaed 1e8 BidGIsedirbytel e S brigaddeect i on

punp 2170 fromthe air exhaust port 2192 conmon with the dust collection

air A ( : 2 In the present enbodi ment also, the air deflection
menber 2%%1n§r{8gitoaeﬂl%]g’ser

[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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20recei ving menber 2180' having an inclined | aser receiving surface
described by using FIGS. 37 and 38 in the seventh enbodi nent can be
adopted. [0250] According to the above descri bed seventh and ei ghth

enbodi ments, the processing debris generated on the workpi ece front surface
side can be renoved by the first air flowng inside the cover nmenber, and

at the preRegasldide f&iohF 106 Messdhedy T @ oMQiddRisef Mgl 8 AonsUlcEama the de can
be renoved by the second air. Consequently, even when a generated anount

of the pro@l?ése%ité?ﬁ%lﬁlkg@é hortioh B &R%os et'é@b?%rk@igﬁ/ ?egt{lj%ﬁeggorﬁgf@ g@g@]etr,her eof

to both sides of rkpi ece can ectl sed. |

Furt her, ing to the above described sevent.h d.ei ghth enmhodi nents,
cimce o 1RERREH I SRR IR R P RS i A BRI e e P e RTBES, Kot ece
side is 5generated inside the cover. nenber, even when the anmount of

processi r‘fg“’ Elbgt”f CENE 2% BEOTREHT YR Snor kpi ece is great, the adherence
thereof to the |laser em ssion surface can be effectively suppressed.

[ 0252} Furthernore, the present invention is not limted to these preferred
enbodi ments and various variations and nodifications may be nade w thout
depart i ngEighth Emhodénemdppe of the present invention. WHAT IS CLAIMED I S:
1. A sem conductor cutting apparatus which cuts a sem conductor substrate to

cut out FOZSTRIGNAAchews drvdondigutdtivnaotl Alaedr duedng aRRFi0ns Sibigh isSa digiaar
oscill ator capable of outputting and scanning the | aser beam
embodiment of the present invention. In FIG. 39, the component parts common with
the component parts shown in FIG. 34 will be attached with the same reference
10 numerals.
[0239] In the seventh embodiment, a description has been made on the case where the
air intake portion 2191 and the air exhaust portion 2192 are provided at the positions
closer to the workpiece setting region 2165 than to the laser emission surface 2110a in
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 closer 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 2190’ 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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a transport nechani sm whi ch causes the sem conductor substrate and the

| aser oscillator to relatively nove; and a controller which controls the

| aser oscillator and the transport nechani sm 10wherein, when a plurality
of sem conductor devi ce regions each being surrounded by a predeterm ned
cutting line are provided in the sem conductor substrate, t he
cont r ol | énsidenf thel €r-pindity mampeor 219fe chatlicsnhs dohet $id¢ safsmall¥iohgident er of
the | aser beam of the laser oscillator is |ocated above a position inner

than 15 sihguigipdatabei 783 sidéddsipwiwied oitoeRe hisseiiaddnibnaipate Sdvons eher egi on
and causes the laser oscillator to performthe scanning of the |aser beam

al ong thg, Eﬁ@@éeeil@bg%gtl%’&}viepﬂxeln’i%?2@@0{.%r%ﬁﬁ@{&gﬂ&tﬁﬁe devhaeosgi on. 2.

The sem conductor cutting apparatus according to claim11, wherein the
20Nt B9%d LB G008 PRGN Tl EuSGLE et or, dovice
Scannt ng WEHIER PSSt GO Ve a i R FELBaeTo PRt R alarec o
sem conduct or 25devi ce regions. 4.The_sem condugtor cutting apparatus
accor di ngnteke pHiZHo1 andyhles air gxhast vt gl RET foéﬁlﬁg @& 3 PRetog ?chg%m ator to
perform | aser beam scanning in a plurality of times for the predeterm ned
cutting Markpiste eefting segive dhol draoriodbey laser ¢raigbion.surface 2110a of the cover
member 2190°.
[0243] Hence, sucking force of the dust collection pump 2170, generates a flow of a
10 dust collection air A1 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 movable 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;aser 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 workpicce setting region side (that is, downward).
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55. A sem conductor device cutting systemwhich cuts a sem conduct or
substrate along a predetermned cutting line to cut out a sem conductor
device, the predeterm ned cutting |line conprising a first portion having a
straight line shape and a second portion having a shape different fromthe
first portion, the systemconprising: a blade cutting part which cuts the

sem condyeiqy] THEbSW AL S dH AR Bf tHedukPEb N EdioR it AQHrivenlty de pubdassiggbl ade; and
a laser cutting part which cuts the sem conductor substrate along the

second pQLp,io Eg:ﬁ’@rﬁt@d gnltﬁé %npﬁgfﬂce Side of th€ subdi S EMERBAYUGHRE itkeyd 48

cutting systemaccording to claim erein 15the second portion has a

et ﬁ]d 5', 5&;@gﬁge%e%wjﬂgﬁsf@@ggg@ﬁggh%f 1a9§"é51§1§§i8}{tshifﬁ9e SYH. e%g%ﬁﬁ%@i}gg to

secon 1ons are prov

singl e sem conduct or _devi ce, an . wherein the | cutting
oS per I HOCESBIEAS0eS To Preveniiartromedlering 19 g 1t AISHGr STASY 2T 0bhe
second portions by a predeterm ned depth in a plurality of tijnes. 8.

The sem éphawsedemgueh s thautessripagybibsingiesku Mythedrerasimesicdlifier ein t he

bl ade cutting part perforns cutting of the first portion of the
seni condadhard substlastr endftien stifiecesiddadapdetavordether eof is cut by the

| aser cutting part. 25 9. The sem conductor device cutting system
accor di ng0247] Asalegeheddies & thetsbeer Rinboditaitpthegitbsnt atndodinedntdes am
plurality of layers different in materials, and wherein the

| aser cuttfeBanpeht dubt @dicalies aa A BsietvshBNeAfthd itvaanrerwaived rRegt h for each
of the layers in different frequencies.
irradiation space S, thereby suppressing the adherence of the processing debris 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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5 10. A sem conductor cutting apparatus which cuts a sem conduct or
substrate having a plurality of sem conductor device regions with a | aser
beam conprising: a |aser oscillator capable of outputting and scanning a

| aser beam and a controller which controls the |laser oscillator so as to
scan the | aser 10beam al ong a predeterm ned cutting |line of each

sem conduchaora generaed pmgiinnofthe prokedsing detrés Sem thevdukpisce sugrsat Hice,

wherein the sem conductor substrate includes a plurality of layers nutually
di f f er entadhBrefBé et 3o both sides of the workpievhemmebaeffbmivebnsupprdssed.changes a
paraneter of the |aser beam or the 15nunber of scanning tines for each

layer, an@2s1] Further, accortii @ the aBBvCQEYCFiBEL &y cABERPeikh® draRIimess] | | at or
to performan orbital scanning of the laser beamin a plurality of timnes

for the SRR LAGHSTSIHARINE L BflidsidNSur@ld diab b ARk oAlliddNgsARpar at us
wor Kpi ec a Kp 0

whi ch cut's a e set In wor kpi'ece setting regi wth a | aser beam

conprising. a laser, oscillator which emts,a | ase . a
I arsrgr =1t eé?%aﬁ@%gﬁe Qe AGRRE U Ve thy 2y uﬁggﬁﬁﬂoaryefsﬁl?gg %%tglssed t hr ough
t he workpi ece setting region; . wherein the |aser receivi pag menber includes
a | aser r%éé‘iﬁﬁ%‘@d% HOEKRIRFC I Sy BEberenfe s U P dhe laset YT 1§ O egi on

froman outer portion to an inner portion of the |aser receiving nenber.
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

10 from the scope of the present invention.
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512. The | aser cutting apparatus according to claim 11, wherein the | aser
recei ving nmenber is provided inside a flow path for a dust collection air,
wherein the | aser receiving surface includes a surface which approaches the
wor kpi ece setting region froman upstreamside to a downstream si de of the
flow of the dust collection air. 10 13. The | aser cutting apparatus
accordi ngviRATHeIcCnAIMERES:ei N t he workpi ece is a sem conductor substrate,
and the apparatus cuts the sem conductor device region forned in the
wor kpi ece. 1514. A laser cutting apparatus which cuts a workpiece set in a
wor kpi ece setting region wwth a | aser beam conprising: a | aser
oscill ator capable i I . r er
Fecei ving membdr wh HE Rl aD S RRE paERIN, Which LS s A HAERE sThuBRE o
wor kpi ece setting region; 20wherein the | aser receiving nmenber includes a
| aser reg%PgﬁﬂﬁEEﬁF? “ﬁﬁFéﬁvﬁﬁﬁ¥€EEﬁ%§rgﬁﬁnM5WHHF%@% setting region as
approachi ng a scanning center axis of the |aser beam_ 15 The |aser cutting
appar &t us accor di ng 125" ep¢ilator #apaite pEpripEHINY aklescanring dbs (ASHGP SR8 Hber i s
provi ded inside the flow path for a dust collection air; and
wherein the | aser rduespemmeshafiamevhichicades the samicasducipl sibstpisraaddhes t he
wor kpi ece setting region froman upstreamside to a downstream side of the
fl ow of tdser dudilatoold etdtivehy miove; &idd. The | aser cutting apparatus according
to claim14, wherein the

a controller which controls the laser oscillator and the transport

mechanism;

10 wherein, when a plurality of semiconductor device regions each being
surrounded by a predetermined cutting line are provided in the semiconductor
substrate,

the controller controls the transport mechanism such that a scanning
center of the laser beam of the laser oscillator is located above a position inner than

15 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 line of the semiconductor device region.

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

20  inner position is a center or barycenter of the semiconductor device region.

3. The semiconductor cutting apparatus according to claim 1,
wherein the controller controls the transport mechanism such that the
scanning center is sequentially moved with respect to the plurality of semiconductor

25  device regions.
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wor kpi ece is a sem conductor substrate, and the apparatus cuts the

sem conduct or device region fornmed in the workpiece. 17. A laser cutting
apparatus which cuts a workpiece set in a workpiece 10setting region with a
| aser beam conprising: a laser oscillator which emts a | aser beam and

a cover nenber which surrounds a laser irradiation space between a | aser
emtting surface fridmsemichduber cagig dpparntwmecgakng tp ¢lain [lawderedstiel | at or
and the workpi ece setting region, 15wherein the cover nenber includes a

first airconfibAkecauedsttht ddset akdiNgor o perfomslaseai eaanstaaningiin agdhealisy oport for
exhausting the first air, and wherein the first air intake port and the air

exhaust pERds fAF trddpreddeRfinkd chithOPMesf dRNREhiRhdPASH B4 BSrépRnsi te to each
ot her across the workpi ece setting region and closer to the workpi ece

setting region than to the |aser emtting surface, 20wherein a flow path
for a second air is fornmed on the opposite side to the laser irradiation

space_w th respect (o the rkpi ece set.ting.reqio . cutting
appar Atus accor di ng"‘ ?W%Pﬁ%tﬂ%evﬁﬁee?lﬁflﬂgfﬁsée g‘\’/hel?h C&é a %ﬁ%&e@ﬁlﬁ%l udes a
second air intake port for taking jn a third air which,is i ded by an
25ai 1 - guisHPHEA FraloBE A RIALS ERNIgPd CRUITEJINS (O fuhBRY 2 pormiepacyleedevics 4 on
surface side to a workpiece setting region side. . ] .

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 comprising:
a blade cutting part which cuts the semiconductor substrate along the
10 first portion with a cutting blade; and

a laser cutting part which cuts the semiconductor substrate along the

second portion with a laser beam.

6. The semiconductor device cutting system according to claim 5, whercin

15  the second portion has a curved line shape.

7. The semiconductor device cutting system according to claim 5, wherein
a plurality of the second portions are provided for a single semiconductor device, and
wherein the laser cutting part performs a process of secquentially cutting

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

8. The semiconductor device cutting system according to claim 5, wherein
the blade cutting part performs cutting of the first portion of the semiconductor
substrate after the second portion thereof is cut by the laser cutting part.

25
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9. The semiconductor device cutting system according to claim 5, wherein
the semiconductor substrate includes a plurality of layers different in materials, and
wherein the laser cutting part irradiates a laser beam of the same

wavelength for each of the layers in different frequencies.

10. A semiconductor cutting apparatus which cuts a semiconductor substrate
having a plurality of semiconductor device regions with a Jaser beam, comprising:
a laser oscillator capable of outputting and scanning a laser beam; and
a controller which controls the laser oscillator so as to scan the laser
beam along a predetermined cutting line of each semiconductor device region provided

in the semiconductor substrate,

wherein the semiconductor substrate includes a plurality of layers

mutually different in materials,

wherein the controller changes a parameter of the laser beam or the
number of scanning times for each layer, and

wherein the controller causes the laser oscillator to perform an orbital
scanning of the laser beam in a plurality of times for the same predetermined cutting

line.

11. A laser cutting apparatus which cuts a workpiece set in a workpiece
setting region with a laser beam, comprising:
a laser oscillator which emits a laser beam; and

a laser receiving member which receives the laser beam having passed

through the workpiece setting region;
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wherein the laser receiving member includes a laser receiving surface
which approaches the workpiece setting region from an outer portion to an inner

portion of the laser receiving member.

12.  The laser cutting apparatus according to claim 11, wherein the laser
receiving member is provided inside a flow path for a dust collection air,
wherein the laser receiving surface includes a surface which approaches

the workpiece setting region from an upstream side to a downstream side of the flow

of the dust collection air.

13.  The laser cutting apparatus according to claim 11, wherein the
workpiece is a semiconductor substrate, and the apparatus cuts the semiconductor

device region formed in the workpiece.

14.  Alaser cutting apparatus which cuts a workpiece set in a workpiece
setting region with a laser beam, comprising:
a laser 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;

wherein 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.

15.  The laser cutting apparatus according to claim 14, wherein the laser

receiving member is provided inside the flow path for a dust collection air; and
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wherein the laser receiving surface includes a surface which approaches
the workpiece setting region from an upstream side to a downstream side of the flow

of the dust collection air.

16.  The laser cutting apparatus according to claim 14, wherein the
workpiece is a semiconductor substrate, and the apparatus cuts the semiconductor

device region formed in the workpiece.

17. A laser cutting apparatus which cuts a workpiece set in a workpiece

setting region with a faser beam, comprising:

a laser oscillator which emits a laser beam; and

a cover member which surrounds a laser irradiation space between a
laser emitting surface from which the laser beam emerges in the laser oscillator and
the workpiece setting region,

wherein the cover member includes a first air intake port for taking in a
first air and an air exhaust port for exhausting the first air, and

wherein the first air intake port and the air exhaust port are 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,

wherein 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.

18.  The laser cutting apparatus according to claim 17, wherein the cover
member includes a second air intake port for taking in a third air which is guided by an
air-guiding member inside of the cover member from a laser emission surface side to a

workpiece setting region side.
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