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conventional drill or die cannot meet the needs.

To solve the i)roblems, lately, machining of materials by using laser beam is
“attracting wide attention. In particular, the machining method by ultraviolet absorption
- 25 ‘ablation of laser beam of small heat damage andrhigh definition is noticed as precise
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workpiece on a dicing sheet (Japanese Laid-open Patent No. 2002-343747). Also

30 proposed is a method of dicing a semiconductor wafer by combining laser with water
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ablation of laser beam, and also processing at high precision. |

The present inventors have intensively accumulated studies in order to solve

the problems, and have discovered that the objects can be

achieved by using the following protecﬁve sheet for laser processing (hereatfer called

- protective sheet) and the manufacturing method of laser processed parts by using the

protective sheet.
According to a first aspect of the invention, there is provided a protective sheet for laser

2
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2 F-P05329ND( SG) processing di sposed at | aser bean-,

i nci dent side of a workpiece when processing theF~P05329ND(sGJ
wor kpi ece by ultraviol et absorption ablation. of |aser

beam The protective sheet may be | am nated at the

i ncident side of |aser beam of workpiece (laser beam
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trensmhisgivias 1649 ' rea by 20 deconposition
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g ‘ot Tesult, the profentive Skt chinbesasaP Sk Wi ﬁdéﬁ fid Wipiece afler
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protstiiuel stedigs b 9 nd further preferably |ess
o sfiocy s bieded bk Y% 21 earher than thg workpiece. Y After erosion

of laser beam irradiation area of protective sheet, its lower layer, that is, the workpiece
is eroded, but since decomposition products of 1workpiece are effectively scattered
outside from the eroded portions of the protective sheet, contamination of interface area
of the protective sheet and workpiece can be suppressed.
| More preferably, the light transmissivity of the protective sheet in the laser
beam absorption region should be less than 40%, and further preferably less than 30%,

and most preferably Of’/o. On the other hand, when the light transmissivity is more than
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tends to be difficult to enhance the etching speed of protective sheet sufficiently.

Accordin O .
2 0 a second aspect of the Invention, there is provided a protective sheet

rate (etcl_ling speed/energy fluena) of the base material
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. preci sion” of workpie

 hard to peel off the protective sheet from the workpiece after laser processing of

workpiece, and it is hard to remove decomposition products.in aftertreatment, and the

. processing precision of workpiece tends to be lower.

The protective sheet is preferred to be provided with an adhesive layer at least .-

.. onabase material. ‘When the protective sheet is provided with adhesiveness, the

contact tightness at the interface of the protective sheet and ‘workpiece is increased, and
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The protective sheet is preferred to be provided wth
an adhesive layer at least. on a base material .F Wiel722ND (56
the protective sheet is provided with adhesiveness,
the 30 contact tightness at the interface of the
protective sheet and workpiece is increased, and 5
e RAEAZINBSKPositidvRs i Rio SESATRLSI L4 oductss. lt
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producki caﬁl?be suppressed. Also in the second aspect
of t he 1 TVEMET FHond prpetlf dhgvmyvention, thedbase afatariabis proferred to
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?mﬂ'@ﬁélrféri%ot@m&t hird aspect of the invention,
there is provided a manufacturing nethod of |aser
processed parts conprising a step of disposing a
n{)r ot tPiag fhaibird fspect of s BIenib ) GRESE AYvidaBa A&fEREHLE N
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alfg Vs Sqapgndideat sideoelowbrkpieces hetep of O6cebsifzakc RHIOGRSSI NY
Shgrtdondgiek Brogssang ynd mogaticat bynigadiatin wlith $86r HeQaMnd Réling off
theeretedtive siRéif for Ihfe . ' et fqr |aser processing
from t he workpi e%lgéeg%‘t%g%dn};@g?ég R TacRecpi ece i s
oar d,

f t i al L it.
S S T

. sem conductor wa

semifosuctireyaftn ghlss SWlShlcAt@am RETLSERE YALRT dsudlﬁ;g %égiéj‘régﬁductor

i enm,tting or |ight detecting el enent boar . _
a5 { epiEine @ubigbt detacing aldosme bodtd EMPMIS ©88#d) €nd Semiconductor
[ or drill |.ng 1;:),rocess of” wor kpi ece. The
u

pa pr %‘ec EOSHEDE 1pFutting of drlling peerebsofwerkpienk! y used
POl O el oo

di cing ‘a sem con

 semmeqrintionéhib/SpkeRy vy fleinf BSLRicoBARIGERE 2 ¢ |,
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manuf act uri ng” met hod” aser
using a protective sheet for |aser processing having

at Ab@aditg @n BtAapeai etk AuenHOH ﬂﬁrmgﬁ)v{a@a &F | fdnufaWufikl method
of laber QqirodRBE®pD by adihga Mbte@t isRGet | B 15464 e.géix?gnﬁavﬁ'{g at lfast an
e pase naterl a

T
ul travi ol et region wavel ength X of th
adhey igte deF om f‘itb i %&é@?ﬂi@’ﬂ@hl opmogs ofrrativ of extinaipinawefficient at
] vavel enqt@l;{ X .of wor kgaiéece (extinction coefficient
WO e Wexelrnett 4 efihekbies mpteniad it extinction| ¢aefficient #ultragigleon

A regionaVAlcRAGHN, 6f W%Hﬂh@%q?%{c%% %L%%fgpﬁf %@% ie:\éli?ncs{ﬂ)%%toe Cient at

25

uhml_alser processi ng xtirncti
viblet regionl whvelegitin oFbes! RRGHAI | : i
conprising a 25 step of adheri%%fgtﬁ%%%se%sg&llg@%Pr%cfessmg/

extingjion esflicient hulitavialet regivawaveloaghsl SOWbEiIRR)] AfsiaMg a

step of adhering an adhesive layer of protective sheet for laser processing to the incident

side of laser beam of the workpiece, a step of processing the protective sheet for laser

processing and workpiece by ixradia'tiﬁg with laser beam, and a step of peeling off the

- protective sheet for laser processing from the workpiece after processing.

30

In the manufacturing method of the fourth aspect of the invention, it is important
to select and wise the protective sheet of which ratio of extinction coefficient at
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side of | aser beam of the workpiece, a step of
processing the protective sheet for |aser proceSssiG#g2oND(SG)

and workpiece by irradiating with | aser beam and a

step of peeling off the protective sheet for |aser

processing fromthe workpiece after processing. In the

W aubRel gl RAM, gk ihe fourth aspect of the

i nventi ]tg%, it is inport g%stlg Myl go gEistion spefligisat gipiravioiet

pgiob eavelvagth et werkpiobe htihatdPcdbn St 6 L Qs ot i
oef.fli cient at 6 F-PO5329ND( ééﬁ uﬁﬁqﬁté{i}ﬁjl g‘?m}célgflgﬂeﬂimm at
Pepiefgern wavsiengtice ofrtse maddridl of protdchios kgt for laser processing/
olet region wavelength A of

T L o
SR LSRR, ptlt i Dseion b e s varasebenih ormore,
1o éleh®rAdibooieredt SR York Gl B MBS IR cionind laser

base material of protective's
Pcesselibinepd fosmd ittt chmambeeibh iof wekpiade dtHbEAN) 8 @lnposition
{Oﬁgi on v@ve ength A of workpiece) i's | or nore. e
PIoRYEnta ¥ Feshy sumprassed by eismgiaqroteetivieshiettwith the extinction
At | icient and lLaser  processability, and
O o i 2t P AGviqlEtTepiogcne smedelstiyeforred to be
3%emanposition products can be effectively suppressed

by using a protective sheet with the extinction

coef flhe iesiinctioatdoetfizfent isun imipotanit@aribief AWbRLSH td B9,
prgx%gsgh@?)g%abﬁv is preferred to be 355 nm 10 The

extl | OnP3s6 BratsrEal ehprotestizg sheep and wtkpiee an®len thaextinction
coéfBkiabd er rocessabj ity of base materi al
St 7R sofid el B0RCeriehl BRRISERR IS aallr chiatwormiosat daht

of protective's

‘enarg)jei‘sfshmllexnt Tat &, Hfht aBsd ﬁ&g{;n ?%oéﬁrﬁ%%@%@g@%ﬁﬁéﬁ%a@im

1 is smaller, the absorpti _ _ _
engthe(pifetive distance fron 5gid mataenghé® ﬁ/dxﬁn&icﬁpédegia@ﬁt Ghd when
theQGgULS at Ll ght invasion length (effective distance
FFEHUoB |°P?f%ﬁwt irsmalls thedight invesion hagitois laet,fanditentd the
el t xti.ngtion coefficient is small, the
TS MRy R o i i GpleSrieglo os oqpeplinlssercrosassiag is dificult

I nv n

in aanaealbabBsl] eRESAnRBELIYM | S decreased. As a
result, laser processing 1I's difficult in a material
of sl Fhedirihnaspéoost txoiatehiic, 8PbsingAfe prbelddE sl 2t tﬂ‘s"ﬁ
i pect of the invention, by using the protective eet
€ ORRPEHCICRlaAtAGS | on mose fthe kbarbeamahiaidslehgt®lin BRY Base
matérﬂfisls S%h beam i,nvasi on | ength in the base 20 materi al
S SETSIRERY ASer peamarvasiqndength i thsiveorkpiengt hHemve, the
absofiiRn Welikpi : .Lhe . absorptiqn of |ight energy
AR ODHERY iefy ikERGRer ih B b0 Bl e theaVoRkPIGSF cOthat

IS greater |

- laserpoodebsing isleasief, processing is easier. By using the
ratio

protective sheet of which extinction coefficient
i s By uyingrtheqyrotective sheenefividoh eftindiok RbEFBich FRGE 1Y more,
n, products can be effectively

econposi ti
contagmna(tgargl)l oF workpicoe surface by decomposition products can be effectively
suppressed, and its reason may be’estimated as follows, The protective sheét of which

extinction coefficient ratio is 1 or more is equivalent or superior in laser processability

- to the workpiece, and it is etched by laser beam at the same time as or earlier than the
: workpiece. Accordingly, the decomposition products of workpiece are effectively
-scattered to outside from the etching portion of the protective sheet, and hardly invade

into the interface of protective sheet and workpiece. As a result, contamination of
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25 suppressed, and its reason may be' estimted as
follows. The protective sheet of which extinctFomsizonn(sg)
coefficient ratio is 1 or nore is equivalent or

superior in |aser processability to the workpiece,

and it is etched by | aser beamat the sanme tine as or
earlier than the workpiece. Accordingly, the
GEUEN5E S Rsrrap be urnressed eflestivelyece are ef fectively
scattered. i .from.the efching portion of the
protecti v%}n(sglﬁ@%i (?be AR I BrrteEad tasr 1-fopmone or more

prafeestiag er fordr %%téxﬁﬁcﬂgﬁﬁﬁ%g%g%% %laiﬂéi ﬁ%ih ing.of

resul t, contam nation of _ ! _
wukpigeeisadnanved bofops msmeqixfeaﬁteém@bm-orjgﬁt@ce%ﬂ IR &idh Y case,
atio is preferred to be 1.5 or nore, or

coefficient
tﬁn% ? & mp“lpé’fee‘?fra?ﬁ?%ﬁf@gé?r #aspBIPOFition peodaxtsipnadtuicethby etching of
veRRhiELLCl rafio 1s.less . than 1, etching of
wor lpiegglgé_]lihg d%%‘éfng%‘%:szﬂ HD%TPS?QS PRE imvage de fhednisHaes areg of
potctive sheet bad torkpiecs Wl 8 1 ' ut e of
scattering for dgf:borrposi t?ﬁ%‘%%u%%é%?ggggg%d%@maw% If
thervearkpigeaturfags isthiecmtaraindtetiity diecapRISHH proBudi, QHUE taSer
ol nv%\de nto the interface area of protective
PISREEIE Q4 YV ORgrRS: Hdvhard jeipee] @fihe ppiteative sheet fom thmyvdrkpiece,
orGORMAM Mmorkpiece suyrface is thus .
cont ami %g%lggv%éi/&g g‘&% %ng Pr (?dé]ﬁ%ﬂf’ E‘E‘ieg?neé‘fﬂaég theprgpessing
pregigior of intkpddce Wedl kb BERwer! 1S hard to peel off the
protective sheet fromthe workpiece, 10 or it is hard
. to réishesyesisniplds prafemeditoatueiis ai froafatie pbiyast B8 Sicone
m@%g t@ﬁ%‘g@?cesa.ag preci si on of workpi.ece tends to be
over", YHETFES lgein the extinstion ceefficntani@aviclatregion

rubber. Since this

L T IR

material 1s |arge
easilyt r avi ol et region wavel ength X, the extinction

coefficient ratio can be adjusted to | or nore

rel gf?%p%,to afdtherapict yf tRCERNESD) EheteQs ﬁ'o‘tihefdtannaqlﬁﬂgtﬁﬁngortxethod of laser

the | nveri)ti on, there _is provided a manufacturing

ProfESSedLRRS(bY Upigra Prptestieesshegt foalassr prpcessinghasinpraleast dm e
er_progessi having at | east an adhesive
adhE 20ty on PRSI RGPETY I Mk grinctomiosims et aiwaviolet region
wavelr@bfh £ b holat region wavel ength of,
. bz;\sgt_ﬂrmt g%g?iaé%%gﬁ%(?n%l Ogrll? %g,rcél}np&;%q %}@fébgpggan
adhesiveddyeraf potenive Shed e e phfﬁé%mog){o tRE @ ?cﬁ:'h* é’iﬁe SPESLr beam
£ for |aser processing to the incident side o aser
of mgtal materiaba sien of proesssing she pratestiepsinkt fr 3865006k siipeand
processi ng and net al

4 t for |
| m"“ﬁnar"?atéeﬁf% ‘;’rﬁ:ﬁcﬁ%ﬁwﬁ; #qsgrsgéaph and g steptod paclingaft thegtrefective

sheePR2IARBpROLLssildGrdth %eeﬁ:lgtiai/nelaterial after processing.

In particular, when processing a metal material, it is difficult to measure the
extinction coefficient of metal material. However, by controlling the extinction

coefficient at ultraviolet region wavelength A of base material of protective sheet at 20

S | o -
Cm - or more, contamination of surface of metal material by decomposition products

- could be suppressed effectively. The extinction coefficient at ultraviolet region

wavelength A of base material is preferred to be 50 cm™ or more, or more preferably 80

-1 . .
cm ormore, The u.ltrawolet region wavelength A is preferred to be 355 nm.



sheet for |aser processing fromthe netal nmateri al

after processing. In particular, when processing &-POS329ND (SG)
netal material, it is difficult to neasure the 25,

extinction coefficient of nmetal maierial. However, by
controlling the extinction coefficient at ultraviol et

regi on waveb@Rgid, X.pf Dbase material of protective
sheet at 20 cht of NOPES *chnineritoatthanis ploviaed £ A&ReRkuring method of laser
b

nmePaPcergt gritaby hyingd @GRFRASo ) ducts could be
s ug(ﬁ]rgessed ef f ectlingel_ y. Tﬁg S!é%tqifﬁ{: POPTEENRE Bavdng atdeast an -
ul FPEVIOPET o bisomatermeitieng trore 8o FAsRiPBL RS ﬂag% ma!xt%r&al to

pr 8&ff e 50 cmi or nore, or nore preferably
S 30I cmt‘?%g ?’J"%{a’ﬁ%‘?‘e I Ftosy Hensity af bgsomaeBisied fHREEvA- sheet for
| slapergheesdfp RS 3 .8 F- PQ5329ND( SQ
Ac%or di ng tog/ta 2 g ilts‘ﬁorgéﬁlﬁ%@t CYPPEHBE 7 figpef pdreringlaemehesive layer
| 8! PPvirdetbetfoniasu praedssing ©ehJ TRENQE; r cessed
p@{e&)soébpg usi.ng_a protective sheet Ejsflg()f:lagé‘reﬁnb?%%e‘gg g2
havt rig PaYCPUB thegiotsdiveshon forlser Rocdsingas WBHEHdRby iradiat
V\’ivﬁihlése&?'beémr%,doe{ tratriol?g3 &fﬁdensi ty of thé base ating
material to ' densitROdieclipg RBitke protaitive shept fratiiser processing from
d%ﬂawpméekmg;ra&ggﬁ'al of protective sheet for %r
| aser f|?r&cessi ng/ density of workpiece), conprising a
step ofit Gdhenifagrian nRUBESH NEsit r rotective
SBe8h. .0 J.ager processing tcl)t?ﬁ%e‘ftﬁgtlfha g, 3igs pportant
| aserctsnd fisg thenrategisre Shect@fawlﬁtlemi@foﬂaegﬁg,s&iﬂgge 188 rial to rat
T TN démvﬁ'tr &or_é{gaseré%processipg and “wor kpi ‘ece py 1O
i'rradiat ieﬁ(g t'RY aEPsiy e hasemgtesiab o Bprotdotipe e Nor laser
processi ng from

" prdcetsiey/ padib O Wl o i
stvep/ o WOYI%?I&%E 6t 1 b} & F’?Petlﬁﬁelﬁﬁq&mw@wcd agorrelation

h%f%ﬁé@ﬁ@?i ecealg;‘ter ocess
matesaldentity asiieeh al.pvention, it s, )
15 W&” ag%} to sel e(_:ltty and usgﬁcﬁge&glrlggeag?if{’}én%sth@ eB%ghef density
I ch T APPGsT alfetan is oot likely eo 02 ah@lask PprboBlsatbitifis high
E@géq@gtﬁl%e‘m(iqﬁnsith%/ ratio = density.of base nateria §frigher.
protect ive sheetf Biolchkesheepebuwbichidegsity atb s Dhr more itis
The i.nventors discovered a

Towmdi '
daplofcétfective to ﬁ\l\fggﬁ@% ﬁog%lpgpp% Pt Wergiicop surfacd sdecomposition

correlation bet

PRRdvetss s Al rédsyn of l density io
P ot U B o
S Ditthe madorisd of kagsi deutivy isfhi?h a8lling éﬁ\é oT%? rs;iiu?cgthlaeg%?bability

20 ' e _Rprptective sheet of which~densi
Ofélr%ééﬁ%F{’e‘B toflding Sgainst aomerper hie arkiof errédiatfetPRERS S0 be higher.
Ulteaniolen 2l ﬂq,f@gse r k iecgpsurface by deconposition '

products. The reas aPHFRENENITNL hutbaace steobity photons
gp to

exgiteleleasears, ﬂl"e%iﬁss‘é&meﬁdﬂgycohﬁliﬁgo Eetween atoms. It is hence considered
that laser processing is easier when the photon absorption sectional area of laser beam is
wider (that is, the density is larger).
: 25 By selecting and using the protective sheet of which density ratio is 1 or more,
contafninaﬁon of workpiece surface by decomposition products can be suppressed
effectively, and its reason is estimated as follows. The protective sheet with density
- 1atio of 1 or more is equivalent or superior in laser processability to workpiecé and is
| efched by laser beam at the same time as or earlier than the workpiece. Henc;
- 30 decomposition products of workpiece scatter effectively to outside ﬁom the etcl;ing
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clear, but the material of large density-is high in
filling rate of atons, and the probability 20 of-d@3ebnp (sG)
beam col |i di ng agai nst atons per unit area of
irradi ation seens to be higher. Utraviolet ablation
of |aser beamis a phenonenon of a substance absorbing
photons to excite electrons, thereby segnenting
RPN Phicpeetorssie sheanand hardlysnele deto clenisitcaface of thepastective
éhase,r pr_ogessi ng, i s easi er when the photon absorption
ST TRRIFES, Ghs ¢ eshlt, wiamination g yeorkpieprsurfage cahbe

Skded S er). 25 By selecting and using the
%?gt eceyie\%ci‘f}yggt of which density ratio is | or nore,

cont arfitraltehsity rafio WOpleRiri@ao $o1{ B6anb%, 686 ﬁ%ﬁtegaibgm.z; or more.
psifysratia i lagst than dsciehing ofiworkpiee fis atventddiefodeeld protective
Ae it raiio of 1 or, nobre is equjvalent or .
Sé%%@%ﬁ% rg? P’ﬁy‘ieﬂs et“ ﬂ’rcg‘@e‘?% Bhare isng Wulstisprticsing fandecomposition
JuoR Prédack AL EtcRERB i . earl,i er
ﬂ%han. ?) rr1e \ﬁor k:gi tgce. ﬁ%@gg%%é%ﬁ%%ﬁgﬁ ?Sgﬁowrggﬂ% pay
infdemtkficdnerfsaadreaof profe(ivé Viedey andwekbiice ant R Wbi®iece
etching. 9 F-PQ5329ND(SG portion of the protective
SWHSE may b soptgminated.nidlee workpiech suifaveds fhas eonthminuted by
] sheet. and workpi ece.. As g result,
Ao B i Brog RS Tl it BiocRsEral storkatpend 1s birgp esded the
16fcaed $H68l from TREWHBH il 1 106 rddukts 1
Por nor e, oronrlmr e pr g%é%llrlgfsj!ﬁﬁd tg)rreﬁr@&gﬁéc%gnﬁogxt{o%)r&ducts m
afteetnsitingnty aitd the prockesdisg preaidioh, of HcrkyliBe ehdsBIHENbREE 1 S
advag&gc{) before the protective sheet is cut or
pi er c'dlf.bapsymaigein! of the peoteqtiveshedt ¢s preferred tte cartain an aromatic
terdng for,decomosition, products produced by
PO&HE fioﬁéﬁ%gf‘wa‘?’kﬁfi é@@,tﬁ%ﬁ’&“@’ﬂgﬁ Bé B3 on product s
may i Meedieg todtdentepctRE GE faG@ondh&is Prbovild QG RldoiBncSRBBY of laser
and workpi ece, and the workpiece surface nmay be
praxossed partabe dsing & prdtectiverskBétF6 £ aSdt bf@éé@sihgqhéﬁﬂg at least an
contani nated by 10 deconposition products, after ?aser
adissiyedayer ag adesewmniepiab veth the dessityarfdbaseompiesibl of 1.1 igfen’ or more,
rotective sheet fromthe workpiece, or it is hard to
CONVREITDE & SR VGHRHEE £ Bhesivedeige ofihe protective ghrebtrfedlbsveprbeessing]

_ hespredatcesie prot achh |
o th0 BoRleRb A b s LR BBl SEE ol P B hE protective

. ase ma
hepy fof BkérgslodeRsing Bha lifGadi o)
shegtr odeBsif® Bh@hidt ﬁ‘n&’%&?ﬂ%& Ing%djgt‘g{r%% le&%é g%%%%g% step

rubber fromthe viewpoint of

of peeling ofé therprbteatiypesiteetfor i4ser provesinp from tHeahetal Material after

rqvi ded a manufacturing method of |aser processed
PIO%QW% by using a protective sheet for |aser processing

havi t{ Jeast an adhesive |l ayer qQn a base paterial,

Wi t rﬁ%ﬁ%“&i@ﬁéﬁafcwoﬁ%gl&ﬁm Anatgpial; if the,densgly gatio is more
thar'Dlefohing of metal material may be advanced before the protective sheet is cut or

pierced. Insuch a case, there is no route of scattering for decomposition products

produced by etching of metal material, and the decomposition products may invade into

~ the interface area of protective sheet and metal material, and the surface of metal

" material may be contaminated. As the cause of such phenomenon, difference in

ablation process between macromolecular material and metal material may be

considered. That is, the metal material undergoes a thermochemical reactive process

10



conprising a step of adhering an adhesive | ayer of the
protective sheet for |aser processing to the i nE+B&Ei29ND(SG)

side of | aser beam of nmetal material, a step of
processing the protective 20 sheet for |aser

processing and netal material by irradiating with

l:iﬁé@ef MM pad.a.step  of peeling off the protective

s (_eetd For “I“a%gﬁg"p‘i”‘c?c‘é’s |W@Fv€%m 18Rt apgtey|  fmewingly, the process

afficiiicy Bf HEESTIONGulal haldlk | ess dhii@ne  sRrogessin

of netal material, if i heaﬁ égﬁé"?)tcflssrea"fl C’P/sOin‘)e? iR cannot

ll?c%tlm¢dﬁgnmly.net al material may be advanced before

the protective sheet is cut or 25 pierced. In such a

case, UITPECHQISH8Ve eqimRaretively stutiedibagvekn the processing rate of metal
et chi ng of netal

L R G .
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20

mat er 1 al
thatexial Habiagithé @ersas 61 21 97T ok i A
mat erial , and thg?surf%gce 0 ngltegfag a\r{régsf iﬁﬁ%gﬁ%s%gtybe uivalent to
_ of Bretal maé‘_u:lal Ard theclfeatisdy alipmruss the BERAIRRAG of surface of metal
nﬂat ce in ,ablation process between macronol ecul ar
mater|

e
rif 5’% CUPATECR Progitcts: | Avlonegyefsebho theatessitieofittie bavanaterial

heidd bOE 3 r nd s.a thernochem cal
Sr eact | ve%@c%@sélﬁg’%ﬁgﬁ’g’%& ls%)g/‘maé?fi%a- fromthe

heat Ghanbasatneder of terbteOfy i r : .
Accordi ngly, the grocgs efe%{hg{gﬂelggg/ef%b% t83éonta1na;1aromat1c
Pl et filieona rahbenfparthe viempdimof bssdeatity. ci ency of

metal material cannot be conpared sinply. The

i nveNCOFreriapsichib rirar af thaieveytion tthreh ivmoviied woenfattivang method of laser
@éégge%ﬁ% I | 5 material such as siljcon
p;f;n d proc eg) 4 il%%lgrag%gggtﬁ‘%pﬁhﬁte@f fa‘:;gr RIAeRSying Baving gfleast an
adhésive kaber dnasbase KRkt Al | Lty .
g/ cnB g}& nor e ﬁas aﬁ’?gg? ii%#g%éésggrbaﬁﬁp? %/ehé%%t{/e%?f to
Pretaghivesheqidonlasorpranessing anengdRt@hERE Woeltpie @ URRKAS Strength
nation of surface of metal material by

he. cont am .
- Bfec Bﬁ?ﬁﬁ%-flafffi rrseigetive sheetrfer [nserf procdsbing/ tbhsiledarsgthyf

; -t eri al hould be 1,3 g/enB or nore, or
WO BRI ol g Biati in sieive I ermepmisstve sheet forLase
pro&eadiey tb &e ifdebin®ie %13 ate %Eﬂm\/& t%o@&piéc?,. A4 fo? gyzrog%siﬁé)tgle

contain an aromatic polyner or 'silicone rubber” from
protevastwapfai serprobissing 4 iokpie A Byl link % Ya&r Gl and o

aspect. of the invention, there is  provided a ’
ste Heg offithepretectiveishset foadmser procesingTamm firs workiece after
pm&,?giﬁg a protective sheet tor |aser processing having

a ‘ast an adhesive |ayer on a base material, with |

or . rati o .of. tensi)e strength of 15 protective

Mef%%?gfﬁ as%egtﬁg}%%vgg%qnn@ IS{IPPYTRAP Fdect andangthhy of

sheet

protectivesheete f(#iRei5iatie osferngil'a&%ngfﬁ%@gggﬁﬁéﬁe@ﬁg{e@%%&gm

. 30

of protectijve sheet for |ase
of workpieqe: (fensfle strength ratio = tensile strength of protective sheet for laser

processing/ tensile strength of workpiece) is 1 or more. The inventors discovered a
correlation between the tensile strength, one of the mechanical properties, and the laser

processability, and found that contamination of workpiece surface by decomposition

- products can be suppressed effectively by selecting and using the protective sheet of

which tensile strength ratiq is 1 or more. - The reason of correlation between tensile

strength and laser processability is not clear, but a material of high tensile strength often

11
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- and the ptaessingeprebisiin chvebrigieddiesdSto daspice,

wor kpi ece), conprising a step of adhering an adhesjve

| ayer of protective sheet for |aser processinglgéé%é%§D(SG)
i ncident side of |aser beam of the workpiece, a step

of processing the protective sheet for |aser

processi ng and workpiece by irradiating with |aser
haeainago dr Bnead Qr&igR é&lﬁﬁﬁﬁl dnﬁgm?%mém I BE Wl Peructure are
sheet for |aser processing fromthe mofkpﬁ@ce arter

sppegiedks mtrrmiotecubre feicg by kleaspecdf whitubiNg clid MORsi o Reteld atoms
el ect and use the protective sheet of

I $ inpportant to u
aﬂi?&ﬁ%%ﬁ%f@ys - t B dirplitseqllivign brababiitpisdigh beswetresbns o

SRR B S I 53 BBy ST o b

-=tensile st
pr oc eBlsdrefote, b REleLEn SRR O hroldHRis ?é)ofivﬁli(%l t@5sile strength
more. The inventors discovered a correlation between
rafipés | engp1ce centammption of merigfiecelyarfatchadddalposition products can
i oIate) I%rtl e§, an thg.l aser _processability, and found
WRPTERSH ELRFivelY, SR 8 Gasp1kisi csbmatedras feliowsy  The protective sheet
ARG RAS el C .pe suppressed effectively
? by sel gscqleteis%ﬁ%%] ﬁ‘gfgngéﬁ'ﬁ‘g’%p%?%‘i“&@?’?}&f§ﬂ%“él°fé? Pas%i ch
procesmbility &t werkgidee) @id 0 hérve ktded B9 1&er Blfn LERS 94hOfime as or
orrel ation between tensile 30 strength and [ aser
carhichhan gﬁ’kj’i"‘l’ﬁkp&ﬁcﬁs Ase resuladecompbsiionptaical of aforkpiede
ile. strength oft 11 F-PQ5329ND(SG) has |
eﬁ}é:?%ﬁgtsf eBFg‘i"&r‘i‘égPéggﬁP& Sidermpertiog of thepraisrtivashed, and
haldaVing [HeY) t strong .int
e R I L T S
cordamimstiar ofebdxkipieca saifice cail e 8fy5HrEQes @ﬁ@%ﬂ‘@\)}gd- As a
result, collision probability’is high betveen atons
abs o teesilestiengidiratiois prefadted to bes2 opnmire] @F @tbré peeferably S or
| as rocessabiljty may be enhanced. 5 Therefore, by
mote " I IemSiR 8Erength xtorts gt B d: Ihpevasiisee tretalisiniore the
j t tilg is 1 or re, contam.nati qn of
proleBiX shEcl3t LN lerehf" 1B b P BRfe o duue ot o for
decaipygpitimsaodedts sriduv@l ' ]&@;\i&n | B
. foﬁsci)v\s._ The prﬁot ect i,?/@eetgﬂg%ltof%g |tﬁﬁ{%‘%§ﬁpgﬁhggp%mts
invage g ghetinteafoce of thelpratectivershedt Sne Giorkiked) boSibls ¢oRGinMating
bility to workpiece, and is hence

h in.|laser Proce /
© RPrKRIcEe MHlacss efis"gé Ayptigiieqersarfgemis contaminatedby da@mposition

i . i . As It Lt
podBE 1 LRSI e, i b DSy
froml Sofidde0B} 16 RHGI 980U ARBLRIosHIE RERIAGH HErtreatment,

sheet, "and ard I nvade 1n
cont anmi nati on
of wor kpi ece surface can be suppressed.effectively.

Théccogiingitd £niath’ £PEE Bf '@ ifvehtonPhE Qrp?&/?de%l% ?ﬁ%&%cgﬁr?gg [asthod of laser

15 nore.

r or nmore preferably 5 or : .
Pr""%??‘@??é‘ﬁ by e.A protective shaeh for 1aser proconsinghaving stdeast emed
adhe86 RYEr d'ebase material, with the tensile strength of 100 MPa or more,
comprising a step of adhering an adhesive layer of protective sheet for laser processing

to the incident side of laser beam of metal material, a step of processing the protective

- sheet for laser processing and metal material by irradiating with laser beam, and a step

of Peeling off the protective sheet for laser processing from the metal material after

~ processing.

12
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pierced. In such a case,

protective sheet is cut or
deconposi t IFBMO5329ND (SG)

there is no route of scattering for

products produced by etching of workpiece, and
deconposition products invade into the interface of
the protective sheet and workpi ece, possibly

cont amiH?&iﬁggm t he workpi ece gsurface. |f the workpiece
surfaceé 1s cont SMANFEECHSYE 8t Biepdsiatarieh iDhedensilo strength ratio is
atdre thaha$ echiRk 9F §8d] \ﬁ%{ kpi ece. it Ls hard to. )
peel off the %rot ect ?‘\%é%ﬁee efarag?ﬁﬁeﬂi’ef%‘?Eﬁ@%’@?mﬁﬁs}lee“s
FYt ariarped; | dubuchteocase there ichos RITROST dchiRing' B0 Hedgposlion
ﬁ%)terttre tnment, and the processing precrsion o
Bl Broduped fyieteling pbmetahompteritlragd the decoinpobitios pesiucts may
Rivadditd leon, there is’ provided a manufacturing
met hod tdot?g Flgésllga?:g af)‘%ao(?éggtgﬂ“‘%aﬁ%ﬁgt 3¢ medal pepterigly andetbe isurace of
mhiebmafetinl hapbé cdtaBRBRIING ' east .an 25 = . :

hesi ve I_a?%r on A base mg{ég}r{% g%sgéﬁuﬁﬁphgn‘?%?%qq’ ifference in
- AqORgrerces betwernvRacromolmny mat@EPEAHBE] BafiBP {r&} be

sive, | ayer of protective sheet fo

i n_ adhe
BHG8L LRI o@@é ey ﬂ’(‘f metgl mgferinlydgegees s iigemadhensisaregiatprocess

"aser pr

defivdret:. j step of pr.ocessing the protective

shee o R loras B B0 e han o RFiemorite orheabrapagts, th process

efficieady af inagrowiotdtul e Hiesferbs i eglin

of f the protective sheet fag%p@ggsesfeﬁ?ﬁl%% Soglﬂﬁafrpgﬁﬂ?lr?@nnot
12 F- PO5329ND( SG

boeqmparedsimplal after 30' processing.
rocessing of netal material,

In Pagticular, in |aser g
i f t he tBKLYPS havs eomparativaly studied botveeen anprboesingfrak®f metal

ced hefare the

oS 5 5 B B SPES LT 8 ot

protective s
profeetivee shsetthavingatten, i roydecommosition .

products pr odgced %{? %?@%ﬁhﬁ’g lgeﬁrr}%toégﬂ%ﬁ P Agser grogessability
cqpiyaleatiochasof imeitad maserial watl saneffedtivil\sagisesd MR dolSmination of
Suﬂ%t eqrff agé ar ea %f rotective sheet "and netal materral,

andg Crretd materal byrdecompegitiomprodiits. ndyreysreferably, the tensile

] t.he. cau of. such phenonenon,

su& ?ﬁé‘ﬂ%{éﬁ‘?ensﬁ%ﬁhﬁﬂdg‘?? ‘;%&@i’g ST Biotsumane praferahiyt BEUMER or
morgand nidkt HeférdWB 800 MRSeri al may be considered. That

is, the netal material undergoes a thernochem cal

r eactscordingtoe eath aghedtioy e invE@ioh [th&e ?;H;mdtgﬁ ne B]%ﬁlﬁ'gcumﬁ% dnethod of laser

i%qr}%e tion of light energy. According e process
PIOgFspeacnast by ushgmenspisntiveshernfor tatairbedssiaf hapliRGR st an
efficiency of metal material cannot be conpared

adhes{vaayer onprhase jesial, giith ldvathen Caofimtardsporific e biXile bde
mat eri al such as

‘_ - of et al
. matORdIWe §Fkcitenhdar @P\%Igélp%e Ir(%teglﬂgihegt?r%g% Tpoeiishisat of basg

25

.30

silicon and proces
el e e eSS o
a step of adhering an adhesive layer of protective sheet for laser processing to the
incident side of laser beam of workpiece, a steia of processing the protective sheet for
laser processing and workpiece by irradiating with laser beam, and a step of peeling off
the protective sheet for laser processing from the wbrkpiece after processing.

In the tenth aspect of the invention, it is important to select and use the

- protective sheet of which ratio of specific heat of base material to specific heat of

workpiece (specific h'eat ratio = specific heat of base material of protective sheet for

13
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1

15 equivalent to that of netal material and can

ef fectively suppress the contam nation of surface of

nmetal material by deconposition products. My-e05329ND(SG)

preferably, the tensile strength of protective sheet

shoul d be 120 MPa or nore, nore preferably 140 MPa or

nore, and nost preferably 200 MPa. According to a

tenth aspect of the invention, there is provided a
laserpspressiag/apesific reatrodavaskpikes of les@ thaprioc ke énbepturt disbovered a

com R e O Sk e B SR B e e

o AR it 20 b0 AL FORP LR ORAL B0 PR Eai

is higlet.i Ollet & ecrthimination bl abriipacd sulfBdesy ddcoRboslfieh BRIIUME can
sheet for |aser processing/ specific heat of

be supprasgrdeatieptively p seleeting and usingshe prodettive shegt afiwhishepécific

S Sl T R DA RN
procdREERG IS RG: S, Btk %ﬁﬁ%ﬁ ¥QoRBAEkd P fake gﬁﬁg b an?&ﬁgrﬁklﬁ%f
and b aser e% a

. : wor kpi ece by irradiating wth eam an
inducingp Cofilopeetxphugiarf 4s phiotums proitedlbdtions dhtetimdi@iallaagar
processjng fromthe workpi ece after processing. In the

‘mechapispyptepanmposing the anaterial tharwally.i t When thespeeifia heatof material
- orsghect : t tective sheet. of which ratiq.
s omEE1RSH 30 SPGB E o BB i)

seem¥VB bhigke. (specific heat ratio = specific heat of base
materi al of protective sheet for 13 F-P05329ND( SG)
| adwnther, by eglséting andpmsiigithe plotative thavookwhighepedific hes satio
an_.1. The. inventors discovered a correlatiaon

s esg, et Pk Werkpiese serfacedyelerempesidon Prodnets ean be
suppePSsRA PR e ] S fiSsortiPRmAd e Rl ot g et of

-whicH speeificiieariafié abliekd thin 1 iSedviedMett or IhRtiok & laser processability to

contam nation of workpiece surface by deconpodsition
workpieessl aad is heaee @chvl byulpprdsamadt éfefsenteitingd a5 dryearlir trmithe

- and usjng t protective sheet of whjch specific heat
workpiege, *%Ssﬂg Weé'st‘,]g @W%}ﬂwog%%%@ﬁwmssﬁ eHiciantiyscatter about

20

25

30

o oL ARS8 ORI

- interfave olf protectivelshedt aHd GoflthiaceCo Hepbk) cBxRhRSIHRR FSwdGbans

excite electrons in the material and a nechani sm of

surfacg gamn he seppiessecheffengivelyi al t hermal Iy. When the specific
heat i s absorbed and the

he of terjal. 10 is small,
t eapePasetechaL Aoy piplirtririp o O3 klersagbmore preferably 0.8 or
: il . ' . Furth
less. PR aFo Hekpraid Refbre AP L MO8 eck LR bftpbe
protective shdet & dueat piefledl0 In Such@asd, BRRe b noGifcdTsBaicrAR B
wor kpi ece surface by deconposition products can be

- decomposition products produced by etching of workpiece, and decomposition products

invade into the interface of the protective sheet and workpiece, possibly contaminating -
the workpiece surface. If the‘workpiece surface is contaminated by decomposition
products, after laser processing of workpiece, it is hard to peel' off the protective sheet-
from the workpiece, or it is difficult to remove decomposition producfs in aftertreatment,
and the processing precision of workpiece tends to drop.

In the manufacturing method of laser processed patts of the invention in the

14 .
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suppressed effectively, and its reason is estimted as
follows. The protective sheet of 15 which speedi32oND(sG)
heat ratio is less than 1 is equivalent or superior in

| aser processability to workpiece, and is hence

etched by | aser beamat the sane tinme as or earlier
founltmhagzut'glgh wor kpi ece. As a result, deconposition

oY Gpd seuendh peweds, drf vedrkidek yis wefatredeto kalbayione of Gheet
mateid], 3irfl8t $d8NLhg, ' rtion.of the protective
“shéet . and Rar )(/}ﬁ?%\?%{dkgmfggtggasF ﬁ‘ébs{rf‘tﬁt gugstrate, metal

substprtetsemidonducsdrdader Hpht SHRTHHmR fzht H@t@&ﬁl&%ﬁﬂ%ﬁ ?8 ?ﬁ ;/eI y .S

rkpi ece 20 surface can be suppre

f
boam%ﬁég\o%ﬁ’#q“émﬁé@ﬁkag@ti ois preferred to be 0.9 or

l e r referabl y.0.8 or less. |If the specific

nean FbatiBlcfurRiainthd i 1eset pracessadapric o tesmesnipan the
fifth, sbasher idtahen QU BChkbY ' or._.pierced. In

such a cas ea,S&[cher e itsﬁﬁ%%g%tp g&% Hgocl%letsf ’ﬁ'rc?rf@“f"br

waferpsowtpdogbstraten pr oduct s produced by et ching of
deconposition products 25. invade into

WOr 4B G581, AN on p _
8F foga iyt a5eecheldheiavenien, Sisesds pravidedno migpietating method of laser

. the 1Thte
Wl n natin e.wor kpi ece rface, If the
Prooes \%or pl e éﬁ @5%1% g%tgai“lfse %’8?’1{ @H%ﬁ%!@géwnaggmagle@sw

adhesips REerGnSs badé hdferiaf SGth WaTeRYelj kpiece, if is

hard to.peel ofefr the p?gfgﬁgégggﬁggwafﬁ%ﬁﬁﬁ}éé

wavelopgthiid6 aweof tase iaterial th fefiactivd infiex AQHRMRASRCITRRIdr ON
ucts ip aftertreatnent, and the processing

. pro ft € y
. orgam«{?w P Helictive indskaato Fantractive infteapat waOelempth!Sd6 nm of

et e T LTS A SR O
546 AR L BRGE g PR ek RO

to be any o

- protectieslicetfod iastrqirovabiap to HeAnsidentisdd (?ftlﬁsglrJ gfdé:?ﬂ%‘ glgéa}nﬁ | ght

.Substrate, netal substrate, semco
‘workpiegg; a siepwf psecessing thequotectiveigheet forrbistr frosdssing MENBrganic
r package. 5 In the

. board nd semi.conducto
Workpleﬁ%ﬁm@éfi{'jlpgﬂﬂ K g’aafaf ancha step pf preding off thapratectivet sheet

i i i ~fifth,. th d ninth ts,
for laser IPEaeﬁgm&#%ﬁo%ée {ﬁ% ic :vgorgplg?:g ﬁgrdar?%ggggn.; 2 M c g?] 8 5 gt 2 r
y ! . . ' t | th
IVE Sleveth zﬁFéhc@J)f BURASFiET, G is @@%ggn? ‘tsons%lreg\%fl% ‘258 %heev en

_ aspect of e I nvention,
protectiv alwhich ragionsfirbfrdotdle ihaGedt waVeRESHTIE RALED
usi pg a protective sheet for |aser processing having

material tyrefreciive index aowautlength S 46ayeof arganic baslepions @efadtivew t h
refractive index at wavel ength

s 4 or.nore.of ratio of :
 index radlg el Gl viatemeth >46un of bessumarerish protaciive Sheo

pi.ece (refractiyve

for laser pYBYU&LiG éﬁ/@rﬂéﬁnﬁng t\ﬁoyrg %%4/@;‘5 RE ORIV TkpIRSEh i ot

I ndex Tatiro =

ormore. The inventors discovered a correlation between the refractive index and the

Iaser processability, and found that contamination of surface of organic workpiece by
decomposition products can be suppressed effectively by selecting and using the

_ protective sheet of which refractive index ratio is more than 1.

The refractive index ratio is an important parameter for laser processability of
basg material of protective sheet and ozganic workpiece. The higher the refractive
index of a solid matter at a certain wavelength, the slower is the speed of light

15
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base material of protective sheet for |aser
processing/ refractive index at wavel ength 546 nm qf
or gani ¢ workpi ece), conprising a step of adheri #;PQ??B”ND(SG)
adhesive. |l ayer of 15 protective sheet for |aser
processing to the incident side of |aser beam of
or gani c go;rkpi ece, a step of processing the
preRecting relghahe balid hasey andl 06 8sHaBg; LGt 2 s
V}@E&pi esce(gb%f:i rradiating with | a}seral b’é’;%ﬁp%%@’ﬁ%“é’ﬁ 15 higher.
of pé }nn : Prence Ofwfaﬁ?l‘e&b_ﬂama ig Eaéved ﬁ'(mf‘t teleaﬁf@d excitation by photon
RbSELES, 38d r c. wor kpi ece after

I|%).r I(::C essing. l{egggle% g%é: ?Stg‘%%mms é’QB%Ig?T egfo baeigherweienithe speed of
 light ropagating énthe s6liS RlREL] Rep20.protective

sheet of which ratio of re ra‘?i‘g:t&l i%@gttll ’ﬁ%%&eﬁ%lcgwg?’éﬁglﬁ%ef)-
546 nriiYoping s protavtiteehbabs §18cH REAGE iy Lndex at
Y\@Yﬂo?@gpht 549 nm.of. oy gani ¢ wor kpi ece refractive
i ndex r &7 8 2PFupHnithebass aegterial ingneeteetigh in HéGramiof
WakpidBtMaiEd b tive.sheet = for |aser

processing/ re %g(ga{t%gfsirﬁ%rgiﬁﬁy WaRFéF@??@%GIﬁ’ byjeseim of

or ganikurther, bpiseleeing fnd hisin®'th : ' of'S .
I_%L scovered a correl?lat_i onmget_ {eo‘gcctt:—&g%éeef érgli@{]ﬁcééeﬁ“?%‘é(ﬁ index

S RIe ﬂgim hasentapinatios shbirfice\nf O_E’E?iﬂicf\@éiﬁﬁie&@?%decomposition
p E@r@dﬂg%l on of %%E{Cace of organi c workpi ece by

econposit P gH pr Yvelsringdtsreptonds etitnaiéd ssabllveby The
ploYectiob Skdet BE ' totective sheet of which
. flef ractive i \F{gieeg T a%clﬂge @%ﬁﬁ%éo 151iagre thantlis eguivpleat oxmuperior
.10 Ipsge pracassabilits toadtgd P Kok r J.aser

essability of base %Cgﬂﬁgl o% S‘%er%ﬁlg tblyj%segﬁg@patﬂw

roc
5331‘?&118? &uon <arlivsithan the ergaiiioavdrkglees. t Aea kel addeh ‘ﬁoé’iﬁon
prb{%?g(oto‘cr a.solid.matter at a certain wavel engt%, t he
sl over 18 1h otkices egimmtb’lrﬁcgﬂm%btﬁumﬁﬁlﬁgdﬁ&@)the etching
B HOGAAE : i er, .an e
P Ogr obabi | F {*‘3‘3%‘? ¢ 8%%? é}‘gglé%‘?%ﬂ"agg 1ndo Hhednierface ofipuptentivarsheet
and brgaoicuworkpieee. of He at i j erived from. .
el ectron Igf(jci tat| olﬁée{/‘mga%%{rﬁ&p%{)s %ﬁ? P%Q{galgﬁavqrh@ece can be
suppsessed ifessizslyabi ity is considered to be higher when
thewiﬁee of. Jight propagating in the solid matter is
slo ‘:{“%‘?ﬁh five @ﬁ‘:’_f fﬂélorlﬁpllet Gfd\/t\?m helmrri]iméﬂlfl@ ﬂ.?ﬂ_,@@h_)org BYeferably
HthRg ve sheet o ich refractive index
zor at | o1'il’sﬁ?dofé)nggtrep%?%{a%mw&ﬁh%%@r ptli e refractiveindas eatio is less
thamhtthe banicSw i e organi c. warkpi ece,
. tgmd thgﬁbgs e&’rr(gtﬁgﬁsae?&?g bﬁg)lrémelﬁfgﬁgﬁt“feoghﬁg 1HPdfcugteged. In
Ucihgy casgsthere iFuotringie of E4tSEhE flrl bS] :
: ER PG BRA BdbIF pradgorq by

ctive sheet of which refract

B etchﬁ{rﬁ? ctéte 3 i i ; i
Qrgac workmigreaaridrdecomposifios prddacs idfade 8 Mhinterface of

30

| £GE econposi tion 10 products can be s
the %n%?g{s’egéﬁegﬁdg%gwngwr% pessiblpaogamimting thenmir@de a8
WwWhich refractive

orgahiRl WeWpiccd N eIfQEeoﬁa‘féE% ﬁﬁ?rsé?l%%"% Gods epntagnaiedby i or

[ nde_x ratio 1s nore
decomposition products, after laser processing of organic workpiece, it is hard to peel

off the protective sheet from the organic workpiece, or it is difficult to remove

decomposition products in aftertreatment, and the processing precision of organic
* workpiece tends to drop.

According to a twelfth aspect of the invention, there is provided a manufacturing method of laser

- processed parts by using a protective sheet for laser processing having at Ieast an
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processability to organic workpiece, and is
sane time asFeP05329ND (SG)

Asa result,

in |aser
hence etched by | aser beam at the

earlier than the organi c workpiece.
deconposition products of organi c workpiece

efficiently scatter about to outside fromthe etching
and hardly invade

1BhepDRlARP 0ff thBemRLRLECL, Ve sheet, and _

’é?ir}ite %6 tg}f@i nt grb%g%‘é'“'c‘)’g pr“f)[tbégt‘l“\"/‘éves‘ﬂ‘é@% at vggvaleoghHid am of base
Plele®. or Henes egmieing @ Biep 8t 44040 rf.ace of organic
¥%rF &giﬁchssré;:an be sghppresged ef fect ?&\;lg’fnﬁfclay?ﬁ%“he protective
TPERgEIRe tathedndidemsifesadr banbsf %%gfc i

er.ably nore thanrl. 1, a%gf sp'%}kplece’a

re
%?}g?ﬁ ?;;rg{ﬁ-sgfﬁ%egx? Stive;shiget I]‘og laspreproedssingtand éndrgaexworkpiece by
irradinting ith @58 be?agn,taﬂatg eng:Epi d g%g]ﬁri%%&l Ighge R\gg{eg '{tees?h%@tlrfgekaser

et ched before the pro 1%
Hreresurtframchs morganis ®oilpidee aﬁ@féﬁlg,cégs cattering for
decopposi ti on products produce y etthing of organic
wor kﬁ%egga%WO@EM(psdﬁi&eﬁﬁb waggy,gﬁgjr&ytade into the
bbaH MecfiAGH) protective sheet and organic
chitfdilior b P13 SEbitAtfa crmanic sibstatef met! afbstrate,

wor kpl ece, possi

e 8 i e TRk VB Shoct o
t

IS contam nated by 25 np
sepucopduegtonpackageng of organic workpiece, it is hard to

peel ff the protective sheet fromthe organic

wor kpt 8FEUSIR the inqrgani¢ workpitde, itds hadny heasl®s RISt O dex
buPkPaE]iSe 1Ha Qtfr ShLre t%w, and the processing ’
* precisi on' of orglgﬁi‘ CX\R6 PRYST IBateriakofduotectivrshpet at 1.53 or more,
cotemination of tigf:re : t of the invention, there
oo %ﬁ‘mg’g‘%}%? 0% §legemposition pragucts can be

eﬁi S, p]‘ryovi ded a nanufa turin _
B acas . o, ney il BB OBk Bl Ik Rled G381 57 o

I QCcessi nI% havi ng at | east an

O RERorPTeterably d60orverge. material, with refractive
mat eri al of 1.53

I ndm% bat avel engt h. 546 nm of base
or nore, co}ré%ro?gl?’%eﬁuvg SE‘T"*&EPWF@@IHEQOM@ aan adhesive
arothatyepol Phet G¥esil l.ve gheet .for |aser processing to
tﬂlg egt:bﬁ dent " g(ir Ogg %gliﬂe?( as8l’y feriphis lagam increfractive index at
wavgsngthi @6 eym, ahe eifiapiwf inhk ' the protectiye sheet.
ob | aser processing %nd%ﬁ§§£%F85%¥ﬂ3? E’@ée%'ﬁnsis'elau"ely

f
eaSl]iyrradi ating wwth |laser beam and a step of peeling off
processing fromthe

t hecry, tive sheet faqr |aser _
i nor rahg&vz\iloﬂ:‘{lﬁeen &P egtfc&él}e BEBEWsEEA i prahdediamengfadtintne  method of laser

i norgani ¢ pi ec _
ed to Pe any one of circuit board,

procdéd U %Ag‘{c’geﬁi"%‘f@% A 5eF pracessingdraairigeat least an

sem conduct o
l'i ght

- adhegj '
et At LB v s

(totalem tting or Iight
SR¥plingensegyi ratin ctotad boﬂ}ﬂﬁﬁ%ﬂ@rgyA equivalent to minimum value

among sums of coupling energy of one carbon atom in resin component for composing
a base material and other atom coupled with the carbon atony/ total coupling energy B
equiv; inj

quivalent to minimum value among sums of coupling energy of one carbon atom in

material component for composing an organic workpiece and other atom coupled with

i me . . -
carbon atom), comprising a step of adhering an adhesive layer of protective sheet for

lasef processing to the incident side of laser beam of the organic workpiece, a step of

processing the protectg’ve sheet for laser processing and organic workpiece by irradiating
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When using the inorganic workpiece, it is hard to
measure its refractive index, but by defining thepgs3z9np (s
refractive index of base material of protective sheet

at 1.53 or nore, contam nation of surface of

i norgani ¢ wor kpi ece by deconposition products can be

effigctal S ssed. The refractive index of base

mat er iiazbalt?{reyieg‘"for e z{eéﬁ?ljeﬁ‘ K519 OFF the prsttectivs st for Loer PRE&sing from
pitief wpatit wotieoeWe Piog ssiﬂlge base material of

protec:{it\gle sheet is preferréd to contain an aromatic

pol ynern e nentficoing mekbD6f ihe Hi i terial is

Iglllr'1 WOy %F r g%{d ve jndex at ém\%%@%%%%%?ﬂﬁ%lﬁémﬁm’ lithe
Crefractive s ysg thepretentipestad] ofwkidh t&al%ﬁﬁliﬁé@{&réy ratio is
riebsxhiyel y easily. According to a thirteenth aspect

of the invention, there is provided a manufacturing

met hod Héreinageotapég nt:s by usin protective

S §§ @%ﬂ &fﬁ% : ’éé %‘Z@% ° Ifé,g ;E?z%f ﬁlgerggé’l 1?1 Hléa/ﬁmﬁﬂ@%{giaﬁ‘&ﬁnwgém ef

I 1 a ingpd o . .ratio of
Lok Bsif_fé) Bl i ng ener rzﬁeir%y) (togtggfﬁbggg%ﬁng%selégp@?mem f,br
r at Po = ?oflsaﬁ gﬁﬁlagﬁﬁﬂ@ﬁémcwmﬂmmﬂfé%%ﬁ o] MU Pertain
energy of one carbon

b i
varboreatof Wik 5 QJuggfgchM ?xg% RbBerefhomtembasd the coupling

atomin resin conpon

FRRTEST Yaales awith thé kiad o baRY &@H{Jbé}f}g Y:\ﬂ.r)]tpq?c[a gﬁqi ﬁ%{ﬁ%o q,gqtng g} coupling

energy B equivareé

ifisity Eieaspememion '
IRoenstgyn glseriifiery vwaih @R %%lglgfng%&t@&g{%b gﬁrgon atom.

: Ig%eqcﬁ)l.tb ﬁﬁeﬁr&hgf’%g{;%e%%ﬁ{ig‘é tqc/:\ﬁ%tenpl;gfbiloggt(gg ob Ilﬁ?e@i l%@lmgcr)upling energy
oo eerr At RRitls AN st ke poiammen itindounddhatehst tota
e B0 SO wth laser beglg]ﬁe aﬁghg%%ég S%IPQB%%‘?"IPHQE

0{5 f ﬁéﬁg%i? 8 PRERtef enc tatboh ate irPheREEEJMhonbRA Tor

o Ean b ORRREE o ol Ko sovplediviss rectutoh téis.  In th

z{?lgte oct Ty Clation totROERBh oot 6 l %% fgﬁr;gcg;iintg;grrar Among

91 amsdgvarinuncalipletieta@istin upl j ng_ener
totd % {"gﬁﬂ smal | est val ue amnéﬁiﬁﬁ%ﬁ%ﬂo@% P%’ ﬂas gﬁ’é‘ﬁgﬁ"é@"e
%8 S5 B of Gieenthon atdm daea earblafiop il d 13% sin
pro6&uRKReNt for conposing a base material and other
atom coupled with the carbon atom A certain carbon

at ofThdithérs BV diseobOMAEY bl iuo of, more ot her
it v ﬁgé}ec%ﬁcgﬁ?%g &4 contamination of surface of organic
Workpiece by decomposition products can be effectively suppressed by selecting and
using a protective sheet of which tota] coupling energjf ratio is less than 1. The reason
O f - ' 3 -
such correlation between total coupling energy and laser processability is not clear
but the b i i rey i ,
¢ bond of atoms with small coupling energy is likely to be broken with irradiated
with . ssi
laser, and the threshold of processing drops. It is hence considered that the laser
processability is higher when the tota] coupling energy is smaller between specific
atoms in the material, |

Further, by selecting and using the protective sheet of which total coupling
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10 energy varies with the kind of other aton1be%3905329ND(SG)
coupl ed, and hence the sum of coupling energies
(total coupling energy) also differs with the coupling

In the invention, paying

state of each carbon atom
attention to the carbon atom of |owest total coupling
ERERY Ao asteng thearlb oontandmtion of Mafie uﬁofgeﬂﬁlv&&kﬁte?é ﬁﬁ

I'ng

bg %siﬁgl ¥rre .. 1t is found that the total coup
ener gy A oF THESECAR 56 surpreseheifecsivelyy el it feasonvis ERiniAed as
follsek. PTRESDRBHL | The total.coupling energy B
is taie srmﬁl est b{a/g{lé&teoé%ﬁg%%tﬁlﬁ%’u&m% £Y Frjlo 1ajess tppd is
fquotegdnt competingindaes giocehbidk N et eral
conpog i ng an, g’fté’g%%ﬂ%ﬁ | edg émglﬁla%eme etched

,C onent for
ba’to‘ﬁgﬁf%‘éﬂ%ﬁ% ths§pme dinvd astor ehdier tiah dive Grparit wolkpib®. Asaresult,
f

' [ ; iLng.attention .to the carbon atomo
‘1"2“’@@_‘%*?’3&%‘?9%%% gf PRYE Merijecsrbigentbasdetier oot dutside from
theaettidng p6roioRloe theShdlcBvd ggﬂeédgg%&pﬁq&ﬁg Ig'ﬁ%cfeg 00 gg}t@#{@g of

iggogigun&ethat the 20 tot
PEArassh secb ancharganicomrksib@d | Qenbe, tdantnsn .
w§ ocessab'tyl ity. The authors h;\lve’ dinscoviét?glgdftsﬁgfwe(’fmgamc
AhCHLPT SPpsssediefiagtizelyf or gani ¢ wor kpi ece by
deco 1. roducts can. be effectively suppressed
by se ec? %aégguanﬁ]dlg ety gaup 15 psifeEed tpcbes®8er lass, ontmiarh preferably
O.SOtEhs,CCIﬂﬂieitaﬁlg&ﬁﬂ o.ds less.than 1. The reasqon |
25 of such correl atiig r?ﬁ%%*&aéigﬁs%%rﬁfhaegumqq{éa%ﬁgp 1eCe 18
etehid bpfasethe protoetbeeathiztiis Yutios padedC! %5‘“’11 Qg&s ttﬁ?re*? % 08 oute of
Scag{eatgrrs with small coupling energy 1s |1 eF’y 0 be
BRECMecrmppsitan aroducts praducdddseeiching dfohgmidwakhRbd and
i s hence considered that the

' d .
de‘ﬁg%lg{ﬁﬁ%i%&]&?a%]%‘?ﬁ 19tht the fterface ofhaprofestiveosheet and organic

oces
woekpige] & i ] et ween specifi.c atons in
e e o B e S Rl osicoss, Hejoe Aestece of

orggrigtvierkpive: is bertanthatv b flechRinaliti ] :
oruExPO5329NDX(SG)  ener gy ¥ dkcbBipel l?@?@%@%ﬁ%‘%lmr processing of
TEUYR ORkMRAS: H1is bardde pécl off thé protaing shew Heai ﬁfé%r%)&ﬁic workpiece
orifi§ &?kt [ g?ﬂ*pr(gducts_ can be suppressed effectively, ’
ang |E‘Es % CiAeCUBRqSHipngodists maflenteatmiteand the processing
predidion SLILNS . i total coupling energy ratio
cis | essfgt hgﬁﬁﬁ%ggtg%t\%%@nt or superior in |aser
pr écesdiapiola tbittebth QELPANF iece, and_ is hence
etched 5 by |aser bergm at81 “t glﬁg’g Y (SEevied grmasgfartiang method of laser

. Processsd peniebyo hyng b protectivpiskes fordgsed pfc%%&ﬁiﬁg g%véng at least an

i,on products of organic workp

it
o ETEE R e oo s
d

and hardly invade

veloPRELAETE of BipBhEHRE) Hakisiinstonasresmtompamen o

Into
composihk Bk 846 mafd8hl Gftd oth&@ '2{0%%91% \%rt]h t(l?xfa casrtl;lc{nfa?o?neof?;ss glrau? e

800 kJ/mol, comprising a step of adhering an adhesive layer of protective sheet for laser

processing to the incident side of laser beam of inorganic workpiece, a step of

‘processing the protective sheet for laser processing and inorganic workpiece by

- irradiating with laser beam, and a step of peeling off the protective sheet for laser

processing from the inorganic workpiece after processing.

The inorganic workpiece is preferred to be any one of circuit
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wor kpi ece can be suppressed effectively. 10 The total
coupling energy ratio is preferred to be 0.9 O%ub%§§29ND(SG)
or nore preferably 0.8 or less. If the total coupling
energy ratio is nore than 1, the organic workpiece is
etched before the protective sheet is cut or pierced.

Jn such a case, there is no route of scattering for

et ApBIsIRdusior wabeh.glass bsitiate adraic etistraRgnflal QUBAALC
ﬂ%qéﬁ'ﬁﬁ?ﬂ and , deconposition products invade into the
PSRRI T gl SIRiGngcer Hebt defeetingpienant amidc MEMS board, and
Smﬁk%gaﬁgﬁqmggéﬁibly contam nating the surface of

organi c workpiece. If the surface of organic

vor kpiieee ising R raIaNGS 0Bl RATROSHERR RAAEK S bive

after, | aser processing of “organic workpl ece,

PRSP dﬁﬂvﬁ%@?méﬁﬂt ganeratrdobeinf dctien shidght ehegm t MRads gbdhllation
difficult to renove deconposition

_ it
Pfg?%% ;?%?gse%‘%mﬁﬁ@@ﬁ'%ﬁg‘%?%ﬁ?ﬁga@ﬁ avorkideqsiead @sganig workpiece.
HeticeCprob@bing ki GRY o 0%3%@%%0? gtgdc' Prtﬂgeﬁgﬁ-%gqﬁipigﬁcy of

. According to a folrteent
inprganie Woskipem\dadeat le doaipataiciimplyng met hod of | aser
processed parts by using a protective sheet for |aser
pr oc eSSIHGIREY haty cemnastivelvasnudichibsipue chsyg tate bf mohask
i ng, energy. A equivalent to

ce | | J
wilkhiEde Al R e%%%?ﬁtﬁfﬁaf AR SYOTkRiERsH arddigenvieqsyl et eomtamination
O et or oo B orRplele B MR R RUR ke ©

.materi al qnd ot h at om cou U]
Suppressesklsy wsingthe pra6aivebhovt havig MHabS ind@rial éﬁge-t&;t%tfl coupling

n adhesive | ayer of protective s

~__adher |
enﬁf%%'gﬂs e%w@eeggq kYmpbbedassd ib badtelsergirchesabilig eguivaRanor

t he

e ic_woLkpi ece, a ep of processing’
supdliol B SR ErRiC Pofiiecec: The budoonipecmeranbrigmefired (o be
780EIVHBI @ s R mé rﬁ@e ' ' aser beam and a step

of peeli nS ofr?éﬂté e p?ég!fegqql%/‘zﬂg#ergf’?sfor | aser

pr oEaEsSfoltgh {0 BMRebMB 2dpBQE GaKY iﬁve‘ﬂ@&dfﬂl'e ?ﬁ)?ecf%fr 8ot m y be
lamﬁuéoceSSI ng.. . The_ inorgani c workpiece fs preef ert ed {’o be -

{pd 3 the dcident sidetof 1aser bedRDBBROMPIOE]lasd? OB, incident side)

befor& i conduct.or fer, glass substrate, ceramc
I St Ao Sing phoukpliest baitravielenstboomtian eblatioasiflase tan,
d Bistd ' ctd.ng el enment. board, MENS board
and Blistd i g @%"rﬁﬁiég{q% F‘gfg%{’gfgé%gwwhwcﬁﬁpwﬁ%ﬂ@mﬁ%wm@cfs or
reactive 5

scalteningmiatagené ARty sblaidoher nocheni cal
erived from heat generated by injection of

process V _ _ _
| i ghs thempeetgetiveEhatt, bae hatieg afleat hPAdheBVRISRE OH3 BARS material
y bet ween i norgani c workpi ece 'and organic

e Sionficantl [
15 “S‘?/d) r {Hﬂ E@Eﬂmg—@ﬁ PEotegtischediwith aftksivenens, tho tommgaigheness

. kni . ' ffici f
with WY’ xhﬁhggeeofapr}gtegéeecs oot ant v?orklpicf::lcg inscix):/np?oved, and invasion of

decomposition products into interface can be suppressed, so that contamination of
surface of workpiece by decomposition products can be suppressed.
In the fourth to fourteenth aspects of the invention, the base material is preferred

to contain an aromatic polymer or silicone rubber.

sl In the fourth to fourteenth aspects of the invention, the processing is cutting or
rlling. '

The invention relates to the protective sheet for laser processing used in
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i norgani ¢ wor kpi ece cannot be conpared sinply. The

i nventors have conparatively studied the processing

rate of inorganic 10 workpi ece and processi IeyrPO&B298D (SG)
organi ¢ wor kpi ece, and di scovered that contam nation

of surface of inorganic workpiece by deconposition

products can be effectively suppressed by using the
t having a base material of which total

of ective sh
manﬁfﬁ‘&‘arlfl% alegkaﬁlé% géﬁemogewéﬁa% arl bePootkeivashed écprefuably used
14ity. equival ent.or superiqr to
whef Randta AREL B RSERERR bl o PR TS a 5P Shepey
wafeA is preferred to be 15 780 kJ/nol or less, or nore

preferably 760 kJ/nmol or less. In the fourth to _
fourteenth aspects of the invention, the protective

| ' L.pat.e t _the incident side of |aser
B“%@@%gmﬁmwfﬂ% i ncident side) before

| 2. PIASRASHAR BhcOBIBIEE S Rnhh LML S manuiagpuring

absorption a

- methpd of Iasdripnepetded patts haoling td e inekiph.ece from

deconposi ti on products or 20 scattering matter
-gerldd-2 6@ sehemasicaroesss diagranhshqwing ethtr exanmheef mamrfacturing

e
- adlg$i3vi6 A 88tfemdiie %é(:étq% gﬁéﬁ\j@gggggtg&fof} %’(Ys#g}:a%&f%ody processed

interface of prote WO

by uliranjeletabdorptod ablatias ofiasefheagieconposi ti on products into

intFerface can be suppressed, so that contam nation of

5 Figy Al @ schsmalie diagram shayying @o srpopletof diving méthot o can

semic%ﬁdﬁc‘t’cﬁ%?‘arsed- In the fourth to fourteenth aspects of
the 1nvention, the base material is preferred to
contain an aromatic polynmer or silicone rubber. In the
fourth to fourteenth aspects of the invention, the

' BESTOMODE EORICABRYING QY TAHE @NVENTION 30 The invention

reg.géfs to t{he protective sheet for |aser processing
us

ager uspd 1 the dnyeoieN tshe laserrappleabls inrlplationtpadcass by

- . Th t sheet i .
ulravloh BEsRBRGE 3256 S Bhk Merm RS R g EREE persesin order

pre

not toGHures, the prepidichiaal | IF 6 SEI
vator 6PBRI LE RS ﬁ%%%f%%ﬁ%ﬁ% %@&Wﬁ@“ﬁ?‘ﬁ@iﬂ s a

workpigerdpatd bepma desegeliainglasaipovdesgngn Iapatituardt is preferred -

uf act ug | met hod of | aser processed parts

n
. touse 2|3§eg pﬁ@%keoogf{fﬁ@lsmg,@ﬁ {assepbeam into a narrow width of 20 pm or less

and emitting ultraviolet rays of 400 nm or less.
In particular, the laser used in the third and fourth aspects of the invention is

‘the laser applicable in ablation process by ultraviolet absorption, and capable of
emitting ultraviolet rays at specific wavelength A. Tt is further preferred to use the

- laser capable of focusing the laser beam into a narrow width of 20 pm or less and

eniitting ultraviolet rays of 355 nm.
- More specifically, the laser having oscillation wavelength of 400 nm or less is
preferred, such as KiF excimer laser of oscillation wavelength 248 nm, XeCl excimer

laser of 308 nm, and YAG laser having third harmonic wave (355 nm), fourth harmonic

wave (266 nm), or wayelength of 400 nm or more, and in the case of _-such laser, light .
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Fig. 2 is a schematic process di agram show ng ot her
exanpl e of manufacturing nethod of |aser processed
parts according to the invention. 10 Fig. 3 B-208329ND{SG)
schemati c di agram showi ng a section of a | am nated

body processed by ultraviolet absorption ablation of

| aser beam Fig. 4 is a schematic di agram show ng an
exanpl e of dicing nethod of sem conductor wafer. 15

absopptiop Qipyiraviglet regiRr YR s IO uRHE KN ENKIn@E s TG0l poeess is

able in

- possiiESplt Bl sk 20 B sBartims TP Om vitpleth of

10

15

20
e oSh ial .
 tamin BRI B o e 1 e

25

30

- amompéthergLshaét mitball ditit BH3RE sbhlicoR@udid xﬁaﬁ‘e@g{gfsz %Fﬁﬁe,

750 L0 CaRbIS il | i-phdloR" der

B bl o 28 DL B R phlaf

absogptig ahladion snddaser iwith puddel width oftierlspé €EO00080019 of fees. M
da ring.l aser processin In particular, it is

d .

or oL B MOHPIRS® it garticnlarly spesitiedpnbr s tbfat brpobesed bie
i . i dt f. 20 |

ultraGRAR bR A A8 ol ot s bieatl Shahied et T 1 053 Prgy Hclude,

aspects of the invention i's the laser ap e In
cerargis| substente, protal substiate, sérhicandwrt@tlasgbensthes light emitting or light

o BB o M B e 2

: . f; i | aser beaminto a narrow
sem&vt\liﬁldﬁtﬁ%tog Pﬁ%%éee Rk, fi 4% o&aggr

gm or Tess’ an émtting ultraviolet rays

of Tfefprotectivedhes ang Q&dnﬁiﬁfcﬁiri%a méth&d bAHB inaaNb&e preferably
oscillation wavel ength of 400 nmor less is

 appligg pardeyladly insprogessing ki Fhask viatreial, Icirseit bedrd ssmiiddnatétonwaer,

s U e
tigh BRI e e (A B, S YHELSOB iyl "™ O

n XeCL exci mer | aser of 308 nm and

aﬂn%’fﬁim NS cempsPadueiatlases Jight emitiing or

e, "and in the case ol _ :
F- POEBAONRESEterialb Sl mid, &t eﬁtﬁxngleg faviotlotdcul@ Gilif and
nwhassin throu?h mul ti-photon absorption process is
nonwgye¢lpfbs made gf pelyimnide resyn polyester resinyemxyyiresimiwrethane resin,

i TR 0. BTSN SE i e otV

pul se wi dth_3f . oY .
or optival Ripictiors bysdmwingp ampregrativhl of oshiee prddesids, afethheds of bopper,
al .can be, processed b ultravi ol et absorption ablation =

umiggmy shiteeh & athess, and dhe maeromwiesnlar filnd andfor inetil whket

circuit boar d,

B O RN RN NN

Examples of the circuit board include one-side, double-side or multi-layer

~ flexible printed board, rigid board of glass epoxy, ceramic or metal core substrate, and -

E opticz_ll circuit or opto~electrical mixed circuit board formed on glass or polymer.

Metal materials include both semimetals and alloys, for example, gold, SUS,
copper, iron, aluminum, stainless steel, silicon, titanium, nickel, tungsteﬂ, and their

- processed materials (semiconductor wafer, metal board, etc.).

. In the tenth and twelfth aspects of the invention, the organic workpiece is not

particularly specified as far as it can be processed by ultraviolet absorption ablation of

“laser beam emitted from the laser, and may include, among others, sheet material, éloth,
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15

ceram c substrate, netal substrate, sem conductor
| aser or other light emtting or |ight detecting
el enent board, MEMS (mcro el ectro mechani cal-rsg3eemp (SG)
board, 10 sem conductor package, cloth, |eather, and
paper. The protective sheet and manufacturing nethod
of the invention are preferably applied particularly
i n processing of sheet material, circuit board,
leathep, 3nd PARRIct or wafer, gl ass substrate, ceramic

T e AR i
nonve®ahdlotad)dn %@%ﬁ&é%@ﬁclﬂ%ﬁh@ﬂﬁ}mﬂcﬁ vMﬁ{ %}@Sﬁals&%‘f{nﬁ%l

mat eri al s i nclude, for exanp macr ono ar fi

funciiens byndrawingeimmegialion nnotenpropessyd. mi de resi n,
pol yestey resin, epoxy resin, urethane resin, .
po |'§§§9 Fjéﬁ%n aad MB&%@PPRH afflic irsgntion, tes) iparganie workpiece
H ks Eesi silicagne .resi.n, .fluarine
s nof 4Bl ReERIe90 B B i8h By o RARE Tl R etbipRRe
ablatjpnaofilabeclibetint bmiviey Foapdhe 18¥%r, ARH nfed ind 1AL hindh oﬁ)?érs, circuit
drawi ng, inpregnation or other processes, tal Sheets
board, seraisopdictor, vaferaplass substrats,tcaiamhie sebsttare metad mibsatileer s,
—:and the nmacronol gcul ar, fil mand/or netal sheet
semni N IpAeEF 8% G Blies Rt sitsoyaiieBt dedensigieleancat oard MERES
boardXAdR I.Lguit board include one-side,
oar doubl éiﬁg?%gémg)?‘ﬁﬁﬁa%?% ayer flexible printed board,

r i dvietabmateriale inchidetipfmihetAeam il by S, for®adlpl€ QoR1, SUS,
supstrate, and  optical circuit or opto-electrical

R COPPSY; iy ajypigwmy stpipless) sflisponettaninmg hizkel, bmggien, e theiPfrocessed

matetdfi @l materials include both sem netals and alloys,
or exanple, gold, SUS, copper, iron, alum num
st Fipgl tieQRlet oftheitRAtioh id AL ' ngshen,
ﬁﬁ;ﬁ:?c QRtet oﬂﬂg ifratioh zlﬁ zigé}l(ﬁg{[&seﬁ kﬂﬁlgg %{o&?e&nmng {(ielr%

and t hei processed nateri sem con

| Workpie@edbyiﬂuavidletablatic)noﬂlasetbm_enth and twel fth aspects

of .the invention, the organic workpiece is not :
parltf PIntestive shact i the Sest aspachef the inventomistpeeforrod axbelss

o b T0NE P e e in

20

C 025

- The pedi@sive SRée8 hiad!be fStnfalds bage%n.ffeﬁgﬁ%&%',\lgﬁ ﬁ% gaJ/efegﬂr Milesive

and paper. Various sheet .materrals Tnc

-layer proyidod on theslmsematesialil ar fil ms and nonwoven cl ot hs,

am}Bsheet S, nﬁgﬁ% of 'such resins provided wth physical
or BpProgegiive ¢ bﬂtb%%ecaydmmﬂgl,w inventéaprhasiab feastran -

oG BEARENE B Boi le bers

0.4 [(1hRtpuRa)/(J/6Mhbt thosPeci fied as far as it can be
processed by ultraviol et absorption.

In the third aspect of the invention, a protective sheet having at least an -

adhesive layer on a base material is used. Itis necéssary to select and use a protective

sheet of which extinction coefficient ratio is 1 or more. On the other hand, in the case

. of laser processing of metal material (fourth aspect of the invention), it is necessary to

select and use a protective sheet having a base material of which extinction coefficient

~ in ultraviolet region wavelength A of 20 cm™ or more.

In the manufacturing method of laser processed parts according to the fifth

aspect of the invention, a protective sheet having at least an adhesive layer on a base
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abl ation of |aser beamemtted fromthe | aser, and nmay

i ncl ude, anong others, circuit board, sem conductor

waf er, glass substrate, ceram c substrate, retrab329ND(SG)

substrate, sem conductor |aser or other [|ight

emtting or |light detecting el ement board, MEMS 10

board, and sem conduct or package. Metal nmaterials

i ncl ude_both sem netal s, and al | oys, for exanple, gold,
mateyakis usyp b s, necessary taseladtrnduses e prasative shest bf which density

P, g AP 001 BRSPSt
. . i t ) i ) .
(sixthRgRLct oEBE inVRRToD! ?sero%?é#%g' t? g%lg%‘%n%éé R Erﬁ)gfcgg%’ isl\z/eéet having

ul travi ol et abl at1 on e

- a basstreagtridl wf wWhéch density Bpeglendbr fdage.i nvention is

preferred to be less than 50%in the |ight
t r affsff Eenylaptiring netieod ofdaser progassed patpadcotding toalg seventh

o A BT U PR SELKE, ShEsl Ty, e Qe

of base nmt er |

mateHBDN ugel] Qs tnBEestAs o SR hhdhise £ o@aﬁvﬁgﬁé%?&i\jv]ﬁ@h PRSI

in the second aspect of the invention has at |east an

 tensilgdirengthof projentivp shact thefdnsile strehgtheof mutlepieal (tensildstidhgth ratio

o o G T s g o o) on

e oY, B o181 AR B P o

inverttienk: $tsis bycdsears & ffdct ATl SSrateBitd Spbi liléﬁ'ingza'sbaﬁg ﬁﬁt&r&i of
or

whi ch extinction coefficient ratio is nor e.

whick frasidy seangthen d 00 MPadran@rase of | aser processing of

our.t of the inventjon), it is

tal, material .(f t
nedBiy ity Sod e HESGracesrel metsmreordimeds s

aspect oPBR SnvEAti6H,| a?rof%&%h@%le}%gﬁﬁ%ﬁéag{] 2 Eg#v%ia%?g %zl% ggse

ultravi ol et regi on wave

materiad it teedmafié aedesain® sRbhAW Bt ol [R6REHR NeRTTWhiRRdesific

according to the fifth 30 aspect of the invention, a
heat r3fig isdessithan bheet having at | east an adhesive |ayer on
material is us

. 23 F- PO5329N d. It i
ﬁeégéiﬁgeif‘?"ﬁ%“%f&ge%? 8%&%% P&Oﬁsadé@ﬁﬁ'@@ogﬁi@g@ @\e'téc’nth

~ aspect\bf Iﬁﬁ iflRA/, ¥ fpr?t@&ﬁv% ﬁéetqla%g TP it a#e}tdgFﬁ% i) c?rlr Oéllhaaga%e

In the case o aser processrng o

- mater{ad isashd ashéctecedsatye selovemidived ) pratbetive sHE ®F Sdich refactive

sel ect and use a protective sheet having a base

‘index gatiqisi1gr @qre\imﬂ@waﬁfe@féﬁﬂeym@essmg of arghioworkpieee. 50rthe
other hil1 TPy’ %golf:l#‘gggrg)gésg&%o finolrgasnezcr: oglgp(ieecses(eeﬂ%vgna ~‘z:asspect of

accordrn
the invention), it is necessary to select and use a protective sheet having a base material

" of which refractive index at wavelength 546 nm is 1.53 or more.

In the manufacturing method of laser processed parts according to the twelfth

aspect of the invention, a protective sheet having at least.an adhesive layer on a base
- ‘material is used. It is necessary to select and use a protective sheet of which total

- coupling energy ratio is less than 1 in the case of laser processing of organic workpiece.:

On the other hand, in the case of laser processing of in‘orgahic workpiece (thirteenth

a_spe'ct of the invention), it is necessai'y to select and use a protective sheet having a base

30 -

material of which total coupling energy A is less than 800 kJ/mol.  Values of total -
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aspect of the invention, a protective sheet having at

| east an adhesive |ayer on a base materdial is used.

I't is necessary to select and use a protectineoshestip(sc)

of which ratio of tensile strength of protective

sheet to tensile strength of workpiece (tensile

strength ratio = tensile strength of protective

sheet/ tensile strength of workpiece) is 1 or nore. On
couplipgehergissferndhB A, olitgingchfomabecafpling saergpraloesmemipbned, for

B S AL SVl e o e
o o PR e Pl Rl B TS  hou of 1 aser

pr oBerssing nperias (itass siafgial Bclubls, 16F Sldmpld peRethyRinet Ne
invention, a protective sheet having at |'east an

tere ¢-\elyetipdenegaphthalatee polySyreneppodydagdionite, pelgihidet i s
rotective sheet of

(et SRS Bl BT ElaeR Sie3% SobecSlyriiens, ovpesmienc,

. polySiByloheGkile, | 4hd oY Fgﬁ’?%ﬁﬁn@%@gﬁrgg@ﬁgﬁéﬁg Iitidled Yo these,

according to the e 1 nvention,
examplestabartei v hseembtetialy nmy tetusbdeitier alonad 8P RSdonthihANRI0f 8o or
a base rra%ggi al is used. It is necessary to sel ect

morexpesy s &beve abl ibtsmreherred tosise 6n ampatte polymércendmartoilarly it is

o  PFD - of |
,prefeigr@g ?ég%ﬁ%gigggﬁ% k‘g@ rﬁThg’P%rﬂg Plﬂﬂ?@gg@? %i’%ﬁ%@rb"g‘;é;r hand,

A4 N Thliee Gadena folrdSabe R OCMS Hvaduot il ﬁﬁ&%&g@é&o‘%é Egi!rla?éi@al

necess

xiaptéon ceaflicietesiah ps polyirhide palfehyleiaiviphthalitd) 38B/styrene,
of whi.ch refractive index at wavel ength 546

terj al
de"ﬁ’?ﬁ"%éﬂ‘”’i‘?@? HPmatic polymers; prd sitienireaubberi ng met hod of
| ding to.thetwelfth 25 .
o2 S BT S8 hec RIS i BeGiriE o il Aol of

relativetphighatensio) eadhve poRetiyldh naphBste, ﬁ&?rgfehﬁhe,i@l%iﬁg%f and

It is necessary to select and use a protectl

silicopg rupbetch total coupling energy ratio is |ess than 1
ocessi ng of organi c wor kpi ece.

i not - fl.
"gl‘lﬁ’gsg%ﬁ%gﬁ%%} , rasx?éw theinvention, ixerderfosabangethe of

tensilé ARNGALAPRIRAE S & PGB oAU ol B8 silicone

I nventi o necessary

‘rubbepand écpartieulsiie i préRired & GeRBRmAE, W&g%e ﬁﬁr%l‘}mﬂ%,

total coupling energy Ais'léss than 800 kJ/
polystyeangcar nolycaghamiate. 24 F- PO5329ND(SG)  coupl i ng ener gi es

A and B.are obtained fromthe cqoupling energy, val ues,
el B Rurth Saeel LS yerion, 5 pestiptas b dise 7 overich af retively

s e R BRI YoShuS1A e

polyst¥@he ) poljiaetitang aﬁ@F@l@bﬁbM. base material include, for

exanpl e, pol yet hyl ene . '
- In the tenth and eleventh aspects of the invention, it is preferredto use a

- material of high refractive index at wavelength 546 nm, such as polyimide;

polyethylene naphthalate, polystyrene, polycarbonate, other aromatic polymers, and

. silicone rubber.

In the twelfth and thirteen aspects of the invention, in order to lower the value

- “of total coupling energy A, it is preferred to use aromatic polymer, and in particular it is
- preferred to use polyimide, polyethylene terephthalate, polyethylene naphthalate,
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5 terephthal ate, pol yethyl ene napht hal at e,

pol ystyrene, polycarbonate, polyimde, (nmeth)acrylic

pol yner, pol yurethane, silicone rubber, pol yerbydzne (sc)

pol ypropyl ene, pol yet hyl ene oxi de, and ot her

pol yol efin polynmers, and are not Iimted to these

exanpl es al one. These nmaterials may be used either

al one or in conbination of two or nore types. Above
polygynene.jor pplycpibenater ed to use an aromatic pol ymer, and

[ I I [ ' f d [ Lyim de,
R s P IS S S
010 LN AR G RAE UL i Segon

less thaefd% fissh hspeslmﬁthaBJVBmiQﬂ)me@iSing@l‘iﬂ stetiiRy kRO 8 0.4 or more

napht hal at e, pol‘ystgiene,_ pol ycarbonate, other
(second aspect of the Iyveatian), beightening therxtinctivmesoefficient hEbdse material

(ir ol RgBSRR e R OB BBy el egh U te

mateifidll(3esehl aﬁa%iglmpmlpgé\k oF fhe iﬂ&énﬁdﬁ)?bpﬁéeig%tﬁ{ﬁﬁg W Reflfernd

silicone rubber. t he seventh "and aspects of

indextafdasametetinbtenth andelemth sspects afithe ihvention) asd fi€examples

. ... Strength of base material, it is preferred to use

includg RiGRET, dpestulfnoplonag rater, dsh v, Piigeand ofien fin metal particles,
j 1C L fql I to _ use polyimde,

metalg:grléfgf %Pé%éﬁdng%ﬁﬁ%g{g gﬂefﬁnﬁi Systyrene, or

poIThe @bloging intattet I Hob Barfibilbily 35R9GId AFfal 1361 éa{&\é‘BEBrbgﬁb ight

it is preferred to use a material of relatively na
of spesifiscwavelenigthuef the usdr baingpsed dighy buieavielet ppidinkantetength 1),

o oJ.yet hyl ene napht hal ate,. pol ystyrene, polyurethane,
- end e YSRGS NaR At et such L Res e sei el dsspiebes

15

Eernfles oF ygs PN lloig mifr AR RS A2 dfiGimytibenseve

‘pyrazolone dyss thiagol© ale/ iakd ??5 poRary &fd) ¢h®bRiuRABR, Bathedi dye,

) ol ystyrene, polyca nate, other aronatic polymers,
mdopﬁqm dyg, lindagndine dypdndanine tje quiveinimine adyel azhierdyecoxidizing
order to | ower the val ue

dye, o FARERT Hinginf iy b v dipieny Cmphane fiee frintgoylgucthane

7 dye, xBRAER &y, AR RIene ﬁ?&? Isbn]]?lggﬁﬁ%%fé; lg?{%gl/flné ﬁ%"z py%gone dye,

preferred to use po

- thiadidzefeadyle] thivpticne dpq ibesiohy thensle B itiabRiedye2digo dye,

20

F- PO5329ND( SG)  pol ystyrene, or pol ycarbonat e.

-thioingige flxe, apthyaquingnel dyer beskephedomredye eroyuinoiediras e
: terial,. The filler i.s a naterial added foy keeping
“ﬁphﬂ{sﬁguﬁ"fl& ﬁ¥enptﬁ§}?i%’§%lmii¥% Syape.dys Msdne dyss pplymcdhine dye,

© . azomeftfifd @¥%, 8bndensed methine dye, naphthal imide dye, perinone dye, triaryl

.25
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methane dye, xanthene dye, aminoketone dye, oxyketone dye, and indigoid dye.
These dyes may be used either alone or in combination of two or more types.
The dyestuff or coloring matter .ﬁiay be nonlinear optical coloring matter. The

nonlinear optical coloring matter is not particularly specified, and known nonlinear

- optical coloring matters may be used (for example, benzene nonlinear optical coloring
- matter, stilbene nonlinear optical coloring matter, cyanine nonlinear optical coloring
- ‘Inatter, azo nonlinear optical coloring matter, thodamine nonlinear optical coloring

- matter, biphenyl nonlinear optical coloring matter, chalcone nonlinear optical coloring

26
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| ess than 50% (first aspect of the invention), keeping

the etching rate at 0.4 or nore 5 (second aspect of

the invention), heightening the extinction coebiedemtsc)

of base material (third and fourth aspects of the

i nvention), heightening the tensile strength of base

materi al (seventh and ei ghth aspects of the

i nvention), or heightening the refractive index of
maftsh gad P&W@?W{Ctaélﬁgwlﬁn@arap@v@wpbrmgms) of the

I nventd on) .., and | es include ment

dyeg’c‘ﬁﬁ’f‘? P B h’gﬂs ng gfter.So-caped "ugctinmal eqlpine
mattbi iay B Mo RRAL | ‘Ph@ﬁmcé&ﬂ@{)l@hn&%h@ﬂ ﬂ’co 5&9%@?&‘1&

other inorganic fine particles e color ng mat

| for.n:nng mpanh]l andlcarriey nsyvég mikegialas Thecagier fémasgnmatsial #, 1bhe

of speci fic wavel ength of the user being used

N exaﬂel? ? FEYIeRe nigmenty TEnete pigwent smhbw@wglqrmg)mattearaaukn@m

colofHERRYG kg M ool e R Pighien) o<t s oving

" mategial dEhAes d’fﬁﬂia%leld@ﬁbétﬁ% B!kézbfé dé)‘i@a gf't]‘éf&a{iyd‘énvaﬁve,

stil bene dye, 15 pyrazol one dye, azo

'hydrmdmagl’atz@r)dwmm@dcrbmwmmdye qU| noanyl dye

i ndam ne

| doani | dy
I 3:1 eno %@s fl 5 TR Ibel 2(33663( E‘éluiﬁeﬁ giep%gdélg i ight
q P

e MmN

of thelysse psliiniey (seéblﬁtga@)é@bofﬁﬂé mdelﬁi%nﬁxse exRMIctifR BSfHYi8nt of base
t hi adi azol e dye, thiophene dye, benzoin thiazole dye,

polymer; andextinctivpeoetfisiting of wyrkpiee® (thiril ahd dougth abpects of the

inverf o Rl R AL ASe SFRER Faseimt ot ey AR e,

 workPREDL s@‘@engﬂ’ fnd cﬂ%t}é%gé&'tsncﬁ" atﬂ%?lﬁeliltﬁﬁlgﬁr%ttﬁé R8ad¥ S index of base

condens e dye, perinonhe

polytﬂgre),r réfedctivy inderef h@ﬂqmwenwﬁfwa@nﬂy e@m}ﬂ% aivefifon),
oxyket one dye, and indigoid dye. hese dyes may

but Uﬁ@llmféa p@fqrr@rtoéne@heut& t0j 29 nadﬁ‘by mghﬁm d00 pawts ln)rwmghieof
The d ff b
base PR o mOp ElFARE g g5 TPt B WRiEHnon ) noar
O PTG BhscifbiBfibitlaTBé e bFa 13%{;1%13&@@ e soe%f‘nggﬁe

and known nonlin optica rs nma

formadsmdndniitrancg xasboeothbestapae nonl i near optical col oring

matter stil bene nonlinear optical coloring matter,

cknssy ofhase mapswial miay be ppierly adjustedveithin azange not

o S B i ST B

25
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cuttmg Qk ﬁﬁllﬁg T RioBieces B QNG {;t 15 Qﬂ@gél[é%ﬂﬁn% SPI:dtiﬁéceg Yup gélﬁﬁy it

6 F- PO5329ND("'SG)
is abont)ﬁﬂ() et lesp,tOr@aéfeﬂblﬂboﬁ% tﬁi30 oﬁﬁb éfcrzébfy 568250
est uff or coloring matter, -call ed "functi onal
- pm. cHegurfagp of base material is treated by ordmary surface treatment for

enhancmg the contact with the adjacent material or retaining property, such as chromate

treatment, ozone exposure, flame exposure, high voltage electric impact exposure,

ionization radiation treatment, and other chemical or physical treatment,

Forming materials of adhesive layer include known adhesive materials

. including (meth)acrylic polymer and rubber polymer.

- '.Monomer components for forming (meth)acrylic polymer are alkyl
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matter" may be al so used. The functional col oring

matter i s conposed of carrier formng material and
carrier noving material. The carrier form ng-rabazdb(sG)
is, for 5 exanple, perylene pignent, quinone pignent,
squaliliumcoloring matter, azul enium coloring

matter, thiapyriliumcoloring matter, and bi sazo
i ncl udes

' t. Th i e in terial
o e B IS, e
w958 YR tra I QG L RNAL 80 Yy LS. eyt i,

derivati
ethylradiesll hypr@si ke i irffcdNy- ' : ical, i

.transm?ﬁp\s}l’{ty of 1?&?2 asfe %o{l;/kgt?l %lggg}’zgj?p%tmdé%%elsﬁbmﬂ.
radicgl, agtybradieak ifoawy) radidab hexpihndigal; hepeyl radicalheydistefyl radical,

2Tl E801 ridilreo-vbmdicel pomyrreticaiisomsand rdicebn

deyRid gl SRl LK LAES) Ll Sy AR L B3RS, o

e Inventi ere

- tetradeagleragliohly stearybuadichk 06fatiecys t4deail ! dhd Abde PRI C CThese alkyl

sevent h and eié(ghth aspects of the invéntion), or the

( )
(meth)a¢rylatesimay bersed eidherialane ot $n parhbinationoof twefar andre vypes.
in f.workniece (tenth and el eventh aspects of the
OB S 19 Bty B e oens Cpasuitionar Pedl regstbeediout 2

i nven

(e s, Bt ol S0 B e

pol ymer,” and nore pre

copolymieged asEhquitedse material may be made of a single
laiﬁ{l or plural layers. It may be formed as nenbrane,
mestii@

rQRoREs epable of fgmithg swdhi nokymeers insludsafe examplej al

Tay: Ly, adi d v thi t b
'.acryht@%}éld%ﬁ e:ﬂgag{’yé%&%% ?%%ﬁﬁye\gilble%$%}a¢e{)r?%?e gh . fggl ) :c ng

carboRARALMeth)acry e, Wak&RE 868 gnd ﬁﬁtléii: Bd Oﬁnn%h'c lab a3 d%¥otonic
. workpi ece,” and peeling and collecting of cut pieces,
acid oy gthen moabigr ¢antaining abxboky5@aicsl; maldic arfdrid®hnd itaconic

ref erabl about 3 to 300 or nore preferabl 5to
-anhydside or piher #hg e g 4

org Ronerraf gt aphydede (methdecrylic 4oid 24bedronyl ethyl and

( ' for. 25 .. i h

o 4R 0 Sl e RS RR

-~ (methpicoieracld 6-BytibxyiBe:s/! R 8crylit 64k @gﬂldm,%g% aSxposure,
h I mpa exposure,

| ane exposure, high voltagé electric

f
(meth)agrsilie aeidolf-rysltosad decyls (esthyrenylic acidd 2diydesxytheyl gl or

by Rt oy iaheomat B e iteemonomer cantinmaydroxy!
; ' d bber. pgl . 30 M

redic ot Lo R e i P seiier o al by
ideZ¢ i i el

amide _mE&lE’Dﬁr% Mﬁauc a@mm%&gﬁgﬁﬁ%ﬁaﬁ%ﬁeﬁifgﬁc ac1d,..

radi cal of straight chain or “br
sulfopmyb(meth)acrylate and (meth)acryloyl oxynaphthalene sulfonic acid or other

. monomer containing sulfonic acid radical, 2-hydroxy ethyl acryloyl phosphate or other

30.

monomer containing phosphoric acid radical, (meth)acrylic amide, (meth)acrylic acid

- N-hydroxymethyl amide, (meth)acrylic acid alkyl aminoalkyl ester (for example,

dimethyl aminoethyl methacrylate), t-butyl aminoethyl methacrylate, etc.), N-vinyl

~ pyrrolidone, acryloyl morphorine, vinyl acetate, styrene, acrylonitrile, etc.

In addition, for the purpose of crosslinking of acrylic polymer or the like,

-multifunctional monomers and the like may be added as required as monomer
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15

atons or less, or preferably 4 to 18 carbon atons,

i ncludi ng, for exanple, nethyl radical, ethyl

radi cal, n-propyl radical, isopropyl radicalF-PASBREND(SG)
radical, t-butyl radical, isobutyl radical, anyl

radi cal , isoanyl radical, hexyl radical, heptyl

radi cal, cyclohexyl radical, 5 2-ethyl hexyl radical,
octyl rad|cal i So-octyl rad|cal nonyl radical,

- compansAiiey Fopolpmerzationd e Exaraples afisushimonomsainslide hananeadiol

‘ dl(mtg!ﬁl;?a%%ate ?ﬁg r(%cgy)gg}y? %ﬂ?ﬁl( hp%ctg}rfllagoé%ba&ggyl%gé glycol

dl(métﬁ%cﬁ?bte 2Bl deSIRABA Ylycb P Bath)ac tﬁﬂ%epe%ltal@)/}ﬂmtol di(meth)acrylate

acryl ates ry ‘be used eit’her ‘alon€ or In

and tmowﬂlyhdtpropammtmﬁh)acryﬂm«a,qaeh;apg&hntbtﬂmmﬁﬁnnemgacnﬂduefayld
. e adh ess coagul ation or heat_ resistance of 10
diper tﬁw%%fgj’g? Srorlate, eB‘?’FYeﬁCYY}BWcﬁﬁéPO%W@Hﬁ@ wnﬁ)ﬁn |
n ab msrl
o e e R B sy

be useddcl ude, for exanple, - acrylic acid and nethacrylic
acid, car box¥et hyl (nmeth)acryl ate and
car muditfhctiongl momomértia peftreedde bel 36 mdYaed lessof
furrarlcald nd crofonjc 15 acid t her
the “ﬁ%‘ﬂ%‘?&%‘n“&&ﬂ?‘ﬁfl S Vs BRI. Phadteavencani FhHpdrners
prefe?d%%r ? anhydrl de or other nononer of acid
ydri de, neth)acryllc acid 2-hydroxyl ethyl and

( mefdPrepury (methierdicdpdiisén ¥atio iedtlidds thayEteBpphsd] fbe
acid 4-hydroxyl butyl and (meth)acrylic acid

: exmlmwﬂampﬂmnmmmﬁm@o@mmmmmmmmm mbrf:m:es

of m(%'to e h%acr g(%%lg é(fatlgﬁ %@Ye(lgaec | @éﬁ{l@f{h poliy\;nenzanon,

andsﬁgﬁ‘ehgbﬁ?xj egﬁﬁtﬁl?ﬂﬁ‘éih%ate or ot her nononmer cont ai ni.ng

hydr oxy styrene sulfonic acid and acrylic

s ulHobyrheriztiod inifatbniicluiecpatbkides Qithde hydrogédperoxide tengoyl
sulfonic acid and (neth)acrylic am de propane sul fonic

peroxida, and t-Byy} BYPBIgY! {tn%panemdyo usealangl bphib oy decpmbyned
. with: %ﬁ&g Q@B h aI n 5 S le:pooi)b}gg?q%lggp %Pgttoﬁe {;‘;}HFB‘%@@PHWCS sulfite,

hydro%@ﬁ Whievd, u{aﬁ%%ext oot serth&ro

osphorl c acid radical, (net )acry |c am

gﬂbl%ﬁﬂe and

. other @erds) aldogel ketose; and otﬂdemdu@ng swdany | AAakaleompound is also a

th)acrylic acjid al kyl am noal kyl ester (for

. Pfefelgé V@Cﬂzwwﬂlﬂtor,aaﬂdn@@ecmplermﬂné@s@ﬂ' @bls-2rm9tmf&nr0plo

a0 Dl SEAME A e B0 M B e USRS RSt
. amidiagtey?, g'oazbbisllfobu%&smuhe a@ﬂdz 31295 fz%ﬁt‘hﬁ?ﬁ\lﬁ(gm}‘a%g(y@thyl)

25 .

- 30

crossllnklng of "acryli'c polymer or t

~ propiend amilencTwo wa mom® typeeoSthasepolyrredizakion irtiatbe magdeshued in -

equi red as nononer 28 F- PO5329ND SG
comblrna%on D( )

Reaction temperature is usually about 50 to 85°C, and the reaction time is |
about 1 to 8 hours. Among themanufacturing method, solution polymerization is
preferred, and as solvent of (meth)acrylic polymer, generally, ethyl acetate, toluene, and

" other polar solvents are used. The solution concentration is genérally about 20 to 80

wt%.
' The adhesive agent may be properly bombi_ned with a crosslinking agent for .
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conmponent for copolynerization. Exanples of such
nmononer i nclude hexane diol di(neth)acrylate and
(poly)ethyl ene glycol di(neth)acrylate, F~P05329ND (SG)
(pol y) propyl ene gl ycol di(neth)acrylate and neopentyl
gl ycol di(nmeth)acrylate, pentaerythritol
di (meth)acrylate and trinethylol propane
tri(meth)acryl ate, pentaerythritol
raisimgshetnuin(beetorags mblatdamwel ght off (oet)aeyli¢ poliymot used as base
hexa(éfniat hg acryl ate, .epoxy acrylate _and pol yester
polymer. , | Eatamples oficppssiinking agang fneludg melydsosgangte qsepoupd.EpgKy

om0 068 YRS AL O A0S PSRl

- poly@hiepsnesbliel@ntfhint darBbx1easicaf Wﬂéﬁtﬁ@éraésﬁm?ragém is

content fromthe viewpoi nt of adhesiveness and others,
used gitgcontens muspbgdesérariadl sp thet tue peadd ndhesbe strfngth nmepyanoé be
th)acryli ol ynmer,, vari ous hods nay be appli ed,,
towefef o0 st e Dmlly fihpisdrmpaiioda oy ShourRtida Somers by weight
g ‘ - h _ . _
i 100844 6981 3 B oA, | 8 ILARE SRS Yo g ARG
layerthayche glob yorabinadivith dther &newa UAENET 48 Req@ied N RaddiRioh B the
~nethod. 15 Polymerization initiator includes peroxides
specifigd ROBPORGH: Sdrhssdhemardienprpeerzaging repradnt filer, coleting matter,

-butyl peroxide. It is preferred to use alone, but it

and g Eifs'be conmbined wth reducer to be used as redox

POl B Rhpré?d peling Bbohd @biRbiecd NBe hARYRE %Eélﬂ & %{‘ggegﬁetd o gft

sulfite, hydrogen sulffte, 1ron, copper,

 radiation otrivey type adhesive svfidh is bufedtiyandindon Sighasdltraoidigivay or

am nes, al dose, ketose, and other_ reduci ng sugar. An

electrgngay o nWhema radiationsyring pipedbesiva i asqsbasythendheaive ogent,
Since'iifézgld_ﬂ%tglgrr Il%y%g gr#ér%‘%%%é r%v&n‘gx: rgdfaﬁﬁlil'l gﬁ%j?sgr processing, the base

‘materfalds pREQRISD hate SLiTHERY ra¥@liSh Bhdnhikdifi

2,2' -azobi s-N, N -di et hyl ene 1 sobutyl t)g\rri di nat e,
2, heaadistien cwiiguyye athiesive ircludes,dor example, radiation curing type

o 2,2 -azobis-2-nethyl - N-(2- hydroxy ethyl) propione

adhesiyg %Pa’?aby Qﬁnﬁ‘ﬁ éaqlm%ﬁlgtw@é 6PipReRen gt pligpmer
L L r I n conbination. 25 Reaction

comp%)gé%é?a e{aﬂlﬁécrg@cug(ﬁ%e%bout 50 to 85C, and the

I e Bxailestof Wonbmer éiptinedt $iolobRH ESmpAFRNSE tabfition curing
manuf act uri ng net hod, sol ution polynerization is

type tpbefhiended includd wethas (meth)aofylteelibdmer, methplol propane
tol uene, and other pol ar

) 1y, ethyl te,
tri(m: g‘g’raf tg’yta‘iwzﬂ?éﬂﬂf mg gn%e@na(mﬁh)aem%ﬁ@tr@thmmi glycol

R Y e, AR A

dipené@rythritol monohydroxy penta(meth)acrylate, dipentaerythritol

- hexa(meth)acrylate, 1,4-butylene glycol di(meth)acrylate, 1,6-hexane diol

(meth)acrylate, and other ester compounds of (meth)acrylate and polyhydric alcohol;
2-propenyl-3-butenyl cyanurate, tris(2-methacryloxy ethyl) isocyanurate, an_d other
isocyanurate or isocyanurate compounds. One type or two or more types of monomer
component or oligomer component may be used.

The blending amount of radiation curing monomer component or oligomer

component is not particularly specified, but considering the adhesiveness, it is preferred
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F- PO5329ND( SG) rai sing the nunber-average nol ecul ar
wei ght of (neth)acrylic polynmer used as base polyner.

Exanpl es of crosslinking agent include polyFsocysrmirgsc)

conmpound, epoxy conpound, aziridi ne conmpound,
nmel am one resin, urea resin, anhydrous conpound,
pol yam ne, and pol yner containi ng carboxyl radical.
Wien the crosslinking agent is 5 used, its content

to adgbyabpt Het50P weriatly sweight it 10thparpde weighted buse miymerguith as
ot pbe owered toq nuch, and generally it is ,
(me‘@?éfﬁfﬁ? P%‘g’ft% h&&&%‘?ﬂ&%%‘tﬁ ad@?%}’ie tl%eng agd page %vlf%'vl@ ky about

70toi1r50})9838§lwe§ghfﬂy wei ght of base polynmer. The adhesive
agent for formng the adhesive |ayer may be al so

condx the dadiatiom cviring tyeruahesio] dilthet&Sbas pb it hedng i N

addition to the specified conponents, such as

. carbogeigehansipubleiosd d thenplymerrsidesghain mair ehaireor, mainlchainregd

mer B4 AR i B SSobE Sl £45r

skeletondi &4 a8l rhdiGtidsyY QB ¥ RotB %ﬂo@rﬁt%%ﬂﬁ@ﬂa

radi ati on such as ultraviolet ray or ectron ray.

- compoien mayrmt bandded, and itngsetiy free.adhesi ve is used as the

adhesi ve agent, since the adhesive |ayer is

i r rAATHHAPNGUIRE tyng adhesive should cangain ia phetepelymierigationhe
s . L.al: i referr.ed to have a sufficient
Huﬁatkragg?lg? %@éﬂg%hggeﬁ&vtﬁ%hgar adi ation curing type

adBRakpRs DNEROERymERa(iBK ATBASr ifofica 0Ny AUy dlosyPe

adhesi ve prepared by bl ending. radiation curing

phenyiirbyidnoxy-8rpopidhketone, alphgdiydroxyeaptpo alpha-niethytl eetophenone,

. net h ryli | r. Exanpl es of nonomer conponent
'meth"éﬁy aﬁ?ﬁ)oﬁﬁ‘?‘%Peséeﬁﬂgﬁ’l{Fgﬁ?XYo}Smngn&qcswpb@mnﬁ@,wtquwe to
[-QAGk . (meth)acryl ate ol i goner,
%etoﬁpﬁiéﬁﬁﬁd)ﬁ%%gﬁee& ?fﬁ‘{b?’png%tﬂ{l%{cr yl) at e?/ tetr arre?hyl ol
- 2-methylt hhmbhyitd 6 yplidhy Rt hdksholinshlopidly, SRS a8bt¥Fi¥none

di (met h) acryl at e, gent aerythritol "tri(‘nmeth)acrylate,
compeyEids.dengein cfhybethenbenroiretshmpylethet, enizoin methyl ether, other

e GBSl e bSO St
compENanl) (et kB o APIERRS atgunBptene sufony

nmet'h) acryl at e,

- chlorideyetiey annydtiaiselfemyd chiokiMb ¥ehhhSulsCRBRbrone-1,1-propane

ropenyl - 3- but enyl cyanurate, tris(2-nethacryl oxy

. 2
-dione-gr(Ryethoxssesshenylraxime, athet phiotoactivé eximeaompatsdsor

il,socyanus.at e oynds. e.lype or two or nore types
benzo R B o BB e 53 A B ERARZARFIAS, other

i . i i ri ADNORE!
oS LRI ol e oo hLAP BRI
2,4-dimpthgl thicenthbik, isphciyll efibnmttions, 24esilyeRRs&Entlohe, S

.preferred

2,4-diethyl thioxanthone, 2,4-diisopropyl thioxanthone, other thioxanthone compounds,
and also campher quinone, ketone halide, acyl phosphino oxide, acy! phosphoanate, etc.

The content of photopolymerization initiator is preferred to be about 0.1 to 10
parts by weight in 100 parts by weight of base polymer such as (meth)acrylic polymer
for composing the adhesive agent, or more preferably about 0.5 to 5 parts by weight.

The protective sheet can be manufactured by applying an adhesive solution on

-i_he surface of a base material, and drying (or heating and crosslinking as required) to
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30 F-PO5329ND(SG to add by about 5 to 500 parts by

wei ght in 100 parts by wei ght of base pol yner such as
(rmeth)acrylic polyner for conposing the adh&sP@B329ND(SG)
agent, and nore preferably by about 70 to 150 parts

by weight. As the radiation curing type adhesive,
farther, a base pol yner having 5 carbon-carbon doubl e
bond in the polyner side chain, main chain or nain

formap adhesivrdaysray Abermatizely, Bashesing lypoingyrbe sipsratele famed dn
th [ | basi | eton. |
a pegfihe BRAS b bl Al ot el 1k Btenh ot W Bespus Bisr Ty
. t . .
one 18¥dr &8 896 or HBFPRHPES! K@Y@dﬁ%d,baeseﬁgxgﬁg ga@é%s%%rlﬁﬁddﬁﬁhb S

free. The radiation curihg type-a

- surfaceof the adlespledaympol yneri zation 10 initiator when

curj.ng y_ul‘trav_i olet ray or the |ike. Exanples of

ph Gires tayer s orefemed foshedewiin epntgrt of I¢w nipfenulax ubstance

: 2- hwdr axys 2-.pr opyl ). ket on .
from Hhe st poiaPOE ok o B o aiiBh SR Webiat i g such point of
view/thé haneranefpe hedledfar woightGf (REMRY IR SARISNY Ereferred to be

acet ophenone, 2, 2-di ethoxy acetophenone, | -hydroxy
300,090 01 stpss yhorp peefotablyed 09000 t6 3,000,000, and further preferably 800,000
t0 3 Oi)_(),T)‘Bbhyl -1 -(4-(met hyl t hi 0) - phenyl co- 2- nor phol i nopr opan
»e-1," ot her acet ophenone conpounds, benzoin et hyl

t N thBERZObPadiRORE ?@gt%tgg B g;o%gai1§%aﬁct%§w%hl SIASE not

other benzolin e (
peeliriy firh fiyd warkipyesbe Cands PRIFGRIIAE PR Bbod RN 308! ;Eﬂ,q?&%tp%ferabiy

ounds, benzyl dinethyl ketal, other Keta

aboutglg)%dgﬂ ¢, and fegther prdfermblysbbiitokyto 50qithor i de, ot her
ti | f hl.orid ] ds,
I Bﬁgﬁgﬁ“«e‘f‘% sy eS ﬁ@l?gfbfe w_(e:ﬁ% R prefeesedbs 30 YR Py less
on thO¥dsiFof aBhdie ﬂég&%g@b-’d\égreg éhmaﬁﬁgg%giﬂg 3peed 300 mm/min) at

benzophenone an zoy nzoi c

. ordin@y 3¢mptramtepefote tathanipkionznd@sI0% andhldes preferably 0.001 to

benzophenone conpounds, thioxanthone,
10 N/20 gy dunghes pseferablyc).0 D ton@ N0 mii. oxant hone,

B T
.2 A SORTORT gt 1L OB

polyethylene erephthdlatparipitharcyathbtiteresadiin. phltephefasasfthe Sparator

The content of photopol ynerization initiator is
may bgpgonstly degated fprimpreving theipecling perfermance fromethg Adhesive iger

o Sy B BB R B
other poefih@ baRnenfDONE rddub ,%ﬁhé?ﬁ%lfrﬁ\{imét ﬁ@%&%sio? éﬁ@entive

protéctive sheet can Be manufactured by applying an

- treatmguityesy beappiiedttb prevent the protective sheet from reacting by environmental
- ultraviolet rays. - The thickness of the separator is usually 10 to 200 pum, préferably

about 25 to 100 um.
The following is the explanation of manufacturing method of laser processed

parts by ultraviolet absorption ablation of laser beam using the protective sheet of the

~ invention. For example, in the case of cutting process, as shown in Fig, 1 and Fig. 3, a
- protective sheet 2, a workpiece (or metal workpiece) 1, and an adhesive sheet 3 are

= 30

glued together by known means such as roll laminator and press to obt_ain' a laminated
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30 the surface of a base material, and. drying (or
heating and crosslinking as required) to 31

F- PO5329ND( SG) form an adhesive |ayer. Alternatsizgely(sc)
an adhesive | ayer nmay be separately forned on a

peeling liner, and it may be adhered to the base
material. The adhesive |ayer may one |ayer or two or
nore | ayers. As required, a separator may be formed on

body  ef protactisie shast, wairkpiackhasi adbediveysheet, Svhidhes didpesiiva an

| ayer .i,s preferred.to be low in content of |ow
adsc’ﬁ@?"’é‘&ﬁ*ﬁﬁ@ aBSsHTREOD $tRgm. PR 2 aseupBIHY igFmisediathei on
i C | 0
amiGhes SRR AL BB ST e
protectiee seac? Pl intean® b A kns,| hd REeTasdrettlssich Pitiod 39 nfRed Mong the
nore, nore preferably 400,000 to 3,000,000, and
specifi¢d iprraesyingHne tootuf UgogodpBee.t I8 Bibesi0Osheet D difhesed at the

o 453 PRS2 s MR SR R EBSEA % «

R a8 W PR Mt

fallirgafigniasdirocathing) amel ssdhearagidw Ifscoproesssatsilitydy @ed. S As the
referred to be 20 NN 20 mmor |ess on the basis of

adhesyn sheet 3, agengrb materzd havdng amadhssive Jaylen leminated png besgeed
j 5 ir t t bef |
maten AR Anout bl R ot &7 by 0c 001 Lo 10
- N 2ChsemBeal] moVinghesank iRhRted BhiVard sQ:gm,tﬁdsstﬁé@&aPJ fgaﬁmﬁlage
tTng [ abe

separator is used. as required for protec
procyssivg.ewdiotiter dmowdasst pwcedsimpanethddhe material for the
sepgrator incluydes paper, polyethylene, polypropylene,

pol YRS PRFF BFRCesngegandiiands Bot narérvdarlyespesifind ma far@s thesi n

i | tor, . 20, mayh |
poe e d SR S OB R A S B
cuttingcifadhestvd sheer 3, i prdferie i ABREEL withih RGRAS Jf BdtehRBhdition

| ong-chain al kyl treatnment, fluorine treatnent Or

for custingsthe yeskpinge 1.r eat ment. As required, further,

ul t.ravi o] et transn&' ssjon preventjive treatnment may be
ﬁm.bgam

appite S48 allopack (seeilongregved £3n ke raseasyedrhygiedvcing

RETI i ' 1 1h hi ck. f
s SISO Bl AT N 0 B
precisidig idis Preférded 00af Sy tHd\eonkdfldnOMaSm idtarh&ter |-an Qt(la%& '

y

of manufacturing method of |aser processe parts
beam gpaving/spsed (Latseoy trserreambiepdtition frdqubmseiiz)pam usi ng

i i % SRR shar s o motcaN g Rt GBIk
and aff héhesi¥e sfleet 3 are glued together by known means such as roll laminator and
press to obtain a laminated body 4 of protective sheet, workpiece and adhesive sheet,
which is disposed on an adsorption plate 6 of an adsorption stage 5, and a laser beam 7
is emitted to the laminated body 4 from a spéciﬁed laser oscillator by focusing and
emitting on the protective sheet 2 by means of a iens, and a hole is formed.

The hole is formed by known laser processing method such as punching by

galvano scan, X-Y stage scan, mask imaging.- The laser processing condition may be

- determined at the optimqm value on the basis of the ablation threshold of workpiece.
- To prevent drilling of adhesive sheet 3, it is preferred to control within 2 times of energy
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protective sheet 2, a workpiece (or netal workpiece)

1, and an adhesive sheet 3 are 30 gl ued together by

known neans such as roll |am nator and presstp@59bb®b (kG)

a lamnated 32 - ------ ----- F- PO5329ND( SG) body 4

of protective sheet, workpi ece and adhesi ve sheet,

which is disposed on an adsorption plate 6 of an

adsorption stage 5, and a |laser beam7 is emtted to
conditiom fot drillimgtteciwbkgecd 1f r om a specified | aser

oscj.l | ator, by fogusing and emtting on the protective

s hedECHNRRSItGANtadysts can befgaticgediand yemoxedeffisigntx by klowing
-t 1 ' Y speci fied processin
gas JF Sl fhcoBerl /Kt o8 B 08 o BSRE chle oot 5
- di siaagthgdiroédie of phiborii@for Wafér,aé@slhp@/ﬁqm:‘g. 4L 88 side of a

wor kpi ece pl ays the role of supporting and fixing the

- semigendrpios wafan 8fis adhdredstoranmdbesivsshegt 3 disposet ay an llerptide

stage G s “Desic 1 e 4 UipTircaod e led Ben dBeperEipa fom
a spebitRE 1astP Ostclﬂggoetglg ?@F%@aél?l- a[‘te& tot %8 9?&@&1%18 gg%tt %g)&adl lens, and

haV|ng an a m na on a

‘the lasert emmissibn pesititreisusekdwlépané spRifiddgbksihg Bhé, ab ﬂ%-it is cut

Laser  beam npvi ng neans i ncl udes.gal vano scan, X-
off. Jd:asgrbesrrmoving sneanpinghidep galvanmsican, X-ahstagst dven, tuaskimage
r.Rrocessi ng.method. The | aser praqcessing |, .-
proccsf ﬁ“.ﬁp"ﬁh‘%@mﬂ%’ﬁ 11?5¥'?’i°8?ﬁ51é’|glr_93‘§?fgciﬁle 8555 Broogsing.copfgion
s bR ool eSS MELRARE el FAD IR O0L ot

can ba dhiesff vempletety, vhileithe adhepive flgset 86k i@ capafEr ol within 2
tines Qf epergy condition for cutting the workpi ece

1. Irfee SR04 Ghaamrisondnstarivipfergafiar euitingdntosadividual

s AL e ST AL PR B

15

25

-+30

. cause Pmeﬁbseéﬂ
.- when BRffonQurifle tfi%5dn88%: R W0 & the abiSE (?ayer, the adhesiveness.is

by knseatrh&Ro®ich BE @RISR of ﬁicl&(iﬁn% 8p Eg%g(ihg ;1 Jﬁ’g’ﬁ‘@o‘ﬁ sdledt he

condi ti on of beam di aneter beam

- needlerby arpgnwqmtienal (di¢ berelet: ot ather ddvixeior methot idisel dsed L Rpaese

., (H2)). Iln the case of drilling, as showm in Fig. 2, a
Lmd-éveﬁz%é?r}fg\@ gﬁ%&gﬁ@a wor kpi ece 1, and an adhesive

sh ther by kno nmeang such .as rol |

g s N R

laser poodseizig] the pedie&ive shedtoak ?e&e@éﬁ*ﬁ%ﬁ{ﬁélwﬁr g&ksed BM}‘B hgh

I s disposed on an adsorption plate 6 of ah adsorption
The peelinganethodischo phidiselarlipepenified? bui it isdmipottant riod td &pply stress to
| am nat ed bggg 4 froma specified |aser oscillator by

rReeesHrg ReH K0l the time of perlingh e Ber exapiple,

lowered by curing the adhesive layer by radiation'h‘radiation depending on the type of

- adhesive agent. . By irradiation with radiation, the adhesiveness of the adhesive layer is

- lowered by curing, and it is easier to peel off. Irradiation means of radiation is not-

particularly specified, and, for example, ultraviolet radiation may be used.
In the manufacturing method of laser processed parts of the first aspect of the -

invention, by using the protective sheet, decomposition products generated: from the

- laser beam exposed part stick to the surface of the protective sheet which covers the

:- workpiece, sticking of decomposition products to the surface of the workpiece can be
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- the inygptign,
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The hole is fornmed by known | aser processing nethod

such as punching by galvano scan, X-Y stage scan,

mask i magi ng. The | aser processing conditi orFr-rag3benD (SG)

determined at the optimum value on the basis of the

abl ation threshold of workpiece. 30 To prevent

drilling of adhesive sheet 3, it is preferred to

control within 2 times of energy 33 F-P05329ND(SG
cffectiyelyipreventeflor Basitles, Wlngnmhlelg\mer kxpteen‘ee shectDerporip tei laseon

e B G, SRS B St
absofp%%ﬁ red?br ‘ﬂ‘féﬁbf& iV0ifeet is%ﬁg&éﬁtqﬁﬂ%ﬁg&%ﬁﬁ Altier thanthe

sem conduct or vva er, as s ne si
workpieserrnd aftet the dascibdoat efpdsed pathef g pi'(ﬁeo’ﬁ% B 5 &r8ded, the
sheet 3 disposed_on an adsorption stage 5, a

workpiege ipthe Jewvertaser iverpdedi shvensedingly, the Hesomgiosision pratiugts of

the W ifce A FuFRTHEh B rhaEh pdtrigh S{ e piideqsPEbest: e
contaiif@tont e lﬁtekﬁﬁ@ef BB ?)rotE&?vel &g Wo 1&% ogﬂ%b %iél[;%lﬂ?étséd. |

noved al ong the specified proceSS|ng
|sInﬂwrmMM&ann@nwﬂmdmﬂhmup@w&%&h@u&ﬁfﬂ&&&%mgﬂ&maﬂmf
-scan, EKY St scan mask | mage 10 processing, and

B%Hg| Pteﬁ%f‘c%t ﬁ@wmgh Kishing Tafe of hassrmaterial is 0.4

ormPEAREFRAE AL Wy e ey hlinHbsmBiiGy g™
workfiec; and Qﬁer@ldé 1a8éribeaRBXpRL& part fithd &oﬁé&ﬁv@ﬁ{é‘éﬁis‘éﬁﬁﬁﬁ@ﬂ?

3 is not cut off. In such cutting process of

etcheddhe worlgirsedn thedberr lagét isretahod.t | Acrordihglyj thd idecatnpdsition
t he indi vidual sem conduct or

produgfilo igndu?@ggﬁggngaowds@i%}ﬂym@@e etchipg pRitiowef the
. b
Proteéglg:te:%ﬁge‘i paIEHQ:'gg ) nee %te?fac@ of;l]:fxe ?ot%cﬂlvle%g?ezag nger

conve

workpiecedah &k sdgpressed. or a mat hod di scl osed in Japanese
La| d- open Patent No. 2001-118862. |In the manufacturing

(i mlulf@gmgomtheé of tasgxam)sessﬁd tiaits of theghird Gor, fourth)

S TS W T O
ratio i8¢ ¥ e {Eﬁkﬂ&gcﬁw% éﬂg lﬁ]@fﬁésafﬂ)ﬂsg H#erﬁp Sf&ﬁcﬁ%xnﬂégonl t

i's | npor not to apply cause pernane

- coeffisient avulttaviudet rpgiofi eRselnBAI A isDO ! Bodeh,TRe 9fotect1ve sheet is

npl e, when radiation curing type

eeling.. For exa
more ﬁ’é‘ﬂ tplsed)tb@dthenveﬂiplea@ torgnetel rhatgrisl), andh efter the Iaser beam

e e T

v RASEVoAABhgy i MO ASIOALof a0k e

outside effichgtlyiun itie dtchiggpb®iontod tlﬁﬁ;ﬁjote@ﬁe shebt] 864 8ddtAMination at
nmeans of radiation 1s not

the interface of the protective sheet and workpiece can be suppressed.

In the manufacturing method of laser processed parts of the fifth aspect of the

invention, by using the protective sheet of which density ratio is 1 or more, the

~ protective sheet is more likely to be etched than the workpiece, and after the laser beam.

exposed part of the protebtive sheet is sufficiently etched, the workpiece in the lower '
layer is etched. In the manufacturing method of laser processed parts of the sixth

aspect of the invention, by using the protective sheet having a base material of which .
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- invenliQi by A PEMEHoReRts Sheeto

ooy L havi terjal of whj
the Bl RS HUSERRIPA AP BLRFp TGk i e e
‘ beam emxsbdpgt bf e Eﬁ)té’cﬁiv@ Rhdet Q¢ sufRbintly &bBfedDiRivRdrkpitss AIYRE!
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- 30

particularly specified, and, for exanple, ultraviolet
radi ati on may be used. In the manufacturing nethod of
|l aser processed parts of the first aspect ofp-bbe3sz2onp(sc)

i nvention, by using the protective sheet,
deconposition products generated fromthe |aser beam
exposed part stick to the surface of the protective
sheet mhigh covers the 30 workpi ece, sticking of

densyip solvb 8t jan maue.dbiei progective sheet sumbmdikelyfio bhetched Kiah el

an be. 34 F-P05329 SG effectively prevented.
- metabmategial, and glier tﬁ%ﬁ%ﬁ%@ %ﬁ)@ﬁ@cﬁw thrtectivg gieei 1§ t he

Tidi e i o ef f].ciencs ess than 50%
o R IRt NEE B B Sisbfelfe
decompgsition piodactp bPtheciirkpiesd @Rétal HalFfifyshtbouidige AR Rhtly
beam earlier than the workpiece, and after the |aser
ﬁomﬁ'éea‘?ﬁ"@ﬁg paignedthe mdtective gheet, aud codarsinetion atsheintafde of

B e B A e

e St A

aspedt of thefimeatiof, Wyhsiry tht pedteotiveshes bof hithweisHe ket Aitiolis 1
In the manufacturing nethod of |aser

suppr essed. . )
- ormagp g‘@‘é%%féﬁl‘ffaﬁhf’%? ob highetegsileovigngibpe £00 MPaohesdre)y et i on,

prote. g‘?&?h‘%{?se frnlﬁgel 1%%32}%)%{3‘ &%%gﬁaexh&%gyor Igpeﬂggglgl ?r@régiﬂﬁ)eglf@d
after the lhseKBdarn &G0b&1 PirEbafe BYotbiiRelshSR s %ﬁ?&%rﬁsrr eltélﬁeg, fpan
eam €

the workpiece, ‘and after the |aser posed’ part

. workpiece inghglowtee tiyeris esdhedt  Ascardfiglys tterdebympai oditidi€of

Stk b Ci fe;om t he..et ghi porti.on of the
and ¢ pr ot eI% a|OI\?/ é“gﬁ g@%‘{fg‘%ﬁ ] rﬂge Ogaﬁ{l}ﬁ%%heg wqugxefer]?aélr berce
suppredsed.he protective sheet and 15 workpi ece can be
sug‘gressed. I'n the manufacturing nethod of |aser
pr dt thegeanufasturingahethbd of hisergré@ssddarts by theabyik atpeef of the
i nventjon, by usin he, protective _sheet of which
fE ‘édncg density specifip heat g@io is less than 1,

rkpiece in the |lower |layer is etched. Accordingly,
the W?ﬁ?“@% EAtEbRYEide AiTicundly feam ther etehing peitiep pEthe pretaetiversheet,

is 20 nmore likely to be etched tHan the workpiece (or

lower hastenis atehed i Abgordimgly, et decompesitiasproditetaof the xyekgidce
art..of .the protective, sheet is sufficiently etched,
seaitef QUside AfsI BB Boyp the eiabinportipn pEheptotestiehiet, and
' sl:ilen. praducis. of the

contafiEEROFUIEL brteriog o R TBRRI PP RN Pt suppressed
et hhthegapofatiuting dlethdtPo b s §Fdde¥Rd PRRESS th8 Rtith (or eleventh)

cont am nati on at

- aspect of the invention, by using the protective sheet of which refractive index ratio is 1

or more (or protective sheet having a base mate:ial of which refractive index at
wavelength 546 nm is 1.53 or more), the protective sheet is more likely to be etched

thag the workpiece, and after the laser beam exposed part of the protective sheet is -

sufficiently etched, the workpiece in the lower layer is etched. Accordingly, the
.. decomposition products of the workpiece scatter outside efficiently from the etching

portion of the protective sheet, and contamination at the interface of the protective sheet -
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, Hli).e etched than the net
cou

.the interface of the protective sheet and workpi ece

can be suppressed. 25 In the manufacturing nethod of

| aser processed parts of the fifth aspect ofr{iHUS329ND(SG)
i nvention, by using the protective sheet of which
density ratio is 1 or nore, the protective sheet is
nore likely to be etched than the workpiece, and after
the | aser beam exposed part of the protective sheet

| andWQTWGFiCélﬂb%ﬁmpr@ﬁ%hed, the workpi ece in the | ower

S e A T

R R R e B S
energy tti® iplessibne | .(bmowbﬁteﬂtebv%ﬁltgﬁi@basbsléﬂa%? of W{Eﬁ:’h}toﬁap .
naterial, and arter e

. al
148 EReTBE Artp Issp Ben §00 &l/mal), thawerofectivesdestis mire kel $o be

e L S e A LS e

is sufficRshid§letehed, thd KoNGhdeRiif B 1oWe bl ) AsHad

outsi de effici en%léliii/ 51f rom-t he&é’?ﬁ%ﬁ%&goréﬁn o?sy’ttﬁg

decomposition produets o€ the ventkipieonsaattenaitsideefficientle fiont thiefetbing
roteciive sheet and workpiece (netal

.of he
portich pE e Frdechys shishomdSPassueEtionat Chdniesed s proseptive sheet
and ggﬁggﬂgeasaa reg%egcessed parts of the seventh (or
ct 0

el ght aspe the invention, by using the

pr CTieséforgacdotdthg @f thvhisahifdcARle! etBl dsSFHhink B, I s 1

or more (or protective sheet og whi ch tensile strength
decomgosition pRduess derpetafick ththe ifterfact afithe petatise thdes amrbr e

- workplefE ko BrodSisit e i i ek BrochiBinG CorpNEaT B prgfective

- sheetlch® bQE%tilz‘i)iVe@é&o \Aéﬂreslfasze)ﬁ;E)E&%Es%ﬁ:p%ﬁsé%fnﬁrﬁgeg%;et&E)ﬁ%cieﬁing
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wor kpi ec nthelo 'S e

precitite ofleodkpizes icin balss exhiaatsd.of the workpi ece scatter
outside efficiently fromthe etching portion of the
protective sheet, and contam nation at the interface

suppr eseed. It he mart¥AMEMRAG et hod of | aser
su ssed. _ g 1as _
- Pr ®eapedy PRAbbAnRhsl? ﬂmerﬁl%ﬂ}%oﬁz#g %slcgﬁe%g)%gziﬂtc@‘f)? Bl but

by usiing the protective shee

- it musgt peiofeddhatabd invertion ik 8ol lagked Bithele cmbBmpAR bR Ve

sheet is nore likely to be etched than the workpi ece,
and after the | aser beam exposed part of the

: t pve sheet is sufficiently etched, the workpiece
(FESt?i‘Eré)etcEéh%u}vg ?R)I ayer is etched. Accordingly, the

out si de efficien rom etching portion of the
pr dluadter-aecragreamblecwl attweighnbPevntlRbized (raéth jdo s lic Hobfh@Gfas
0 he protective sheet and workpi ece can be

_Meaﬁﬁ&ﬁéﬂi%%hﬁﬂnﬁ&-ﬁ%ﬁ%g Oie&ﬁ?hgg%q{@rkpi ece scatter

fot
- measuged by i dellpwing method. By dissolving the synthesized (meth)acrylic

polymet in THF at 0.1 wt%, the number-average molecular weight was calculated by
polystyrene conversion by using GPC (gel permeation chromatography). The
measuring condition is as follows.
GPC apparatus: HLC-8210GPC of Tosoh corporation. -
+ Column: (GMHHR-H)+ (GMHHR-H) + (G2000HHR) of Tosoh corporation
‘Flow rate: - 0.8 ml/min ' '
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In the. manufacturing nethod of |aser processed parts

of the tenth (or eleventh) aspect of the invention,

by using the protective sheet of which refraetdg¢g29np(s6)

index ratiois 1 25 or nore (or protective sheet

havi ng a base material of which refractive index at

wavel ength 546 run is 1.53 or nore), the protective

sheet is nore likely to be etched than the workpiece,

andCafdeptratidre |Gabet%beam exposed part of the

proj ective sheet is sufficiently etched, the

wor ¥scsies: | KOG He | ower 1 ayer is etched: Accordingly,

t he .tion prooducts of the workpiece scatter

outg?@g&g@%gglﬁa{edﬁ?'l y'ﬁi ?gmthe etching 30 portion of the

pr oEwetet vaHEgheet, and contam nation at the interface

of the protective sheet 36 F-P05329ND(SG and
[Measprermsnteflight trabemissipitylessed. 1 n the manuf acturing

met hod of | aser .processed, parts ,of the twelfth (or
t hi 5‘1“5@% E’?ﬁe %%tﬁ%@tanéﬂﬂr‘ttﬁ@weﬁbsﬂtm@mrow siz8 the lighte

Hm%&’@&%@n@ﬁ?ﬁe a (’V&%l%l%]&lggg ﬂksrh%g 8 &ngasu%[tlg%tgéaé'ﬁ lo

s than or pro irve VIng a
U-3406.(Hitachi, Led.). MTleproet e she€Ows mbgufASTEY tH ddhedifSByer
.. than 800 kJ/nol), the protective sheet is nore |ikely
side.t o pe etched than the workpiece, and after the |aser
beam exposed part of the protective sheet is
sufficiently etched, the workpiece in the | ower |ayer
1s 1 Accordingly, the deconposition products of
the workpi ece scatter outside efficiently fromthe
et dhn abasepnateridthidknbhe 20 ed, ¢ipht tnsaliaetity /Rehvelength 355
ntam nation at the interface of the protective sheet
nm: Oye) made ooty enenaphibalate (yynighiyatio offaromefioriag in repetition

- unit: B S gk GRS RLOR4 T s e e et

15

30

form bt h@ldsAeayr (ﬂﬂlﬁ’m@s@%)?ﬁﬁ)éﬁ%d g??&&tfbg%heé’é’%[ag RbBSRd. The

.. (laser processed part), ter ser processing O
light tanskpssindty, oftthis ppotettbetshvet as haetlength 356 nnewsd §%. peel ed
off .fromthe | aser processed parts, and the | aser

pr dbe s€iviig adhesiyssehutiop&h) Wlaas pispaist g& folloays. bén HpGparts by
. E Ex i .
weiglf B0 B RE polet el B butp e Big8 oy TR et of B0.6h0 Sbrafaed by

- copolyieizii Byl RUOTE. Olhy i -
26 copo fﬁi;;]i zARNAHAL] HE@Iatc%,.'Bﬁlyl Héggﬁ%é'iQ%yd?%@é%t}éﬂ{l agyl?:ﬁ,eeﬁm acrylic

t hese enbodi nentS al oné. i rst

~acid at raviortyi weiph{ MRV IEI parfs bywdight efidipageenytiritelul ar

i ght
monoﬁ?érgxy Lenta acrylate.as photopolymerizable compound, and 5 parts by weight

- of benzyl dim¢thy1 ketal (Irgacure-651) as photopolymerization initiator were added
: together with 650 parts by weight of toluene, and the mixture was uniformly dissolved

and stirred, and the acrylic adhesive solution (1) was prepared.
On one side of silicon wafer of 100 um in thickness, the manufactured
protective sheet was adhered by aroll laminator, and a silicon wafer with protective

sheet was fabricated. On an XY stage-mounting an adsorption plate of glass epoxy

- resin, the silicon wafer with protective sheet was placed with the protective sheet upside.
- Using YAG laser of wavelength 355 nm, average output 5 W and repetition frequency
30 kHz, third harmonic wave (355 nm) was focused on the surface of silicon wafer with
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Nunber - aver age nol ecul ar wei ght of synthesi zed
(nmeth)acrylic polynmer was neasured in the follow ng
met hod: . By dissolving the synthesized (nethy-aosgbbgd(sc)
25 polymer in THE at 0.1 wt% the nunber-average
nol ecul ar wei ght was cal cul ated by polystyrene
conversion by using GPC (gel perneation
chromat ography). The nmeasuring condition is as

protéctive shest irGPQaaerand 26 gm bit 01824 AGPEheofurfhicsahs scanned by laser

SRR AT S e P b v
P SR e bl o

prot&:tl[vé/ﬁa@u rtwpmecﬁfze kheghgluingaasateef the kiilcotWaldr (Me RASEbeam
materi al and protective sheet into proper size, the

incidengide) wasaabserved particylasipin e daser pocessingaved, embdévosHbsition

us nmeasur i ppar atus U 3400
PrOdtl?r—pr‘ge@ﬂ?ﬁﬁr)jt%f?WHOtﬂl?ée tective sheet was neasured from

t hecagb &%ﬁV k@¥fle 1 Side. 10 Exanple 1 On a base
mat er i al ﬁﬁc@@ss 20 gm light transm ssivity at

| \/\/av"ﬁllleembcdn Whafer wbaﬂrprd&%sed‘r'ﬁjﬂ Risef inihd ¥ehdimb@ie as in Example 1,
napht hal at e ight ratio of aromatic ring in
excepidhahnrotestive Pttwasezot glupgl to omq side pOthesilison stsfes.  When the

sutgSE M AR BCHL Rl Gkt SR EAB B S,

muchfesides bf E&t@ﬁﬁf&ed&ﬁﬁmﬁiﬁbﬁ Riflcts W re%&%%ﬂea t wavel engt h

transm ssivity of this. otectlve

355 nm vvas 0% The acryl | c adhesive solution (1) was
foIIows In 100 parts by weight of

acr P’E‘?nﬁ"o yaapleds nunber - average mol ecul ar wei ght of

acr YAt AU Ol thop SORPE R iR B Attt o frgmole 1.
excexﬁﬁﬁht@@lmﬂ alc%ﬁolas%& (Blickngdst 90 PHthnsilis ﬁ%glength

ré)arts by wei ght of dipenta erythritol mono roxy
355 npas 4a4%abw9l$ nted. aaﬂoaqsﬂmatepailof@mteamm sheeto rrmwdsultaﬂré

' protegtlve s?mee was no% cut off sufficiently, and the silicon wafer in the lower layer was

processed by laser, and foams including decomposition product residue were generated
between the protective sheet and silicon wafer. . By peeling off the protective sheet, the

opening area of the laser beam incident side of the silicon wafer was observed, and

- sticking of residue of scattering decomposition products of silicon wafer was

recognized.

Example 2
~ On a base material (thickness:*13 pm, lght transmissivity at wavelength 355
0%) made of polyimide (weight ratio of aromatlc ring in repetition unit: 64 wi%),

a ultraylolet curable acrylic adhesive solution (2) was applied, and dried to form an

: adhesiw}e_layer (thickness 10 pum), and a protective sheet was obtained. The light

transmissivity of this protective sheet at wavelength 355 nm was 0%.

~The acrylic adhesive solution (2) was prepared as follows. In 100 parts by
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of benzyl dinethyl ketal. (lrgacure 651) as

phot opol yneri zation initiator were added together

wi th 650 parts by wei ght of toluene, and theptgosisubRD (sG)

was uniformy dissolved and stirred, and the acrylic

adhesi ve solution (1) was prepared. 25 On one side of

silicon wafer of 100 pmin thickness, the manufactured

_protective sheet was adhered by a roll lam nator, and
weight of aargémpalgmer ofpunhbepraverege mobeculih seightas SH0H00 ctaiiaed by

an adsorption plate of glass

XY ti
copolylpdtipation oF V) pgy Bl MihAciiei, mwi 2Ry Ry ebol veyisiaratio

R B O R A eSSl LBV oy s

addedmalreaepehd & cabohicafer A6NHI8 Bond Fs kiftodubdd infh ML RSN in
wave (355 nm) was focused on the surface of silicon

the polyimar mglegule G ts Hows3the Nide SB)in ip 1D neois lusg)s h&e100 parts by
. d ter,of 2 by £8 I ens,,and the surface was
We‘gg{c‘?rﬁ‘éé”b?"?fag B%EX’E@%P%O%@@W@W opesslipiing ageny (Coronate
L) arf 3 0 f t ks, L1 e,
) S ORBCIT a0y bhork (galtire 1RO o1 s

photepoiyfrerimtion Mitigor peed adagd.@)fgéﬂatemrithgrso?aﬁi by Sefh€6f toluene,
surface of the sillcon

t&ge, rotective sheet gl uiar;lg
and Wes ynienlypdissele:diand istioad, asid dhy acplic atkesive sadution
' arly in the | aser processing area, and
(2)%% &lglsi‘lti on products (deposits) were not observed.
- Conpas fd-18eEXaa i b -
by laser i%’et he sg%ann%lﬁgg?bg%&?%e@g%Hﬁﬁitﬂ{cg%?gégq
polyimidset filpr of 2 punvia thibleedss, wadrc i) twag Iforeabdt 18 @;E@siﬁg,d&v@kpﬁg?
the

ilicon wafer. When the 10 surface of | aser beam
and efﬁl'it‘}gc@ﬂ?esé’i g aflexibie papted borrdwedsananwiactaiod.er Thel,

ki . Ldue of .scattering deconposjtio
manfichfrf RgBle prifECOrRY ! S Bl Src e ol by a ot
lamirgiok, @ Aadise Exm&d%@fa%ﬂ? oRetive SRt Was mﬁum?d.,
manner as in anple 1, 15 except that polyviny
- al E¥ht X¥eéage mountingaessmib adgeptidd pihte of hhmsing 3hé Aekiple
. a&o\éﬁveltﬁn?t h .. 35@. nm 84,4% was used as base .
printg Wit Brotysitiye sheqt WS plaeed withdbeiprogastive sheehupside.  Using
Gld s, Aot sufficj.ent and
Y BRGS0 b e
third hasenic @ (355 bEn) iwas fatdkebortige QURRS Jf MUkiHE pﬂﬂﬁa board with
residue were generated between the protective sheet
proteciive sheet irvo diameterrof 25 uBy by Btlensigndfific furfrcpnal eeinnvd by laser

sheet, .t 20 openi ng area of the |aser beam incident
‘ be"‘m&{]?j%’esﬁ 0? ﬁ% @P@g%@hg scappsT.md avaseyt ofin dAt 85 Hrseng

cutti_ng It)lf Pl%%éc%}@ ]sléér%ft \}\atgcg LGBl RS AR RMP RS SR O IHGER -pgefling off

con wa

. the protective sheet, the protective sheet gluing surface of the flexible printed board (the

.25

laser beam incident side) was observed particularly in the laser processing area, and

decomposition products (deposits) were not observed.

- Example 3

. The flexible printed board was processed by laser in the same manner as in

.. Example 2, except that polyethylene‘terephthalate film (ratio by weight of aromatic ring

30 - in repetition unit: 41 W%, thickness: 50 pm, light transmissivity at wavelength 355 nm:
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recogni zed. Exanple 2 25 On a base materi al
(thickness: 13 gm light transm ssivity at wavel ength
355 m: 0% made of polyimde (weight rati or-afo53298D(sG)
aromatic ring in repetition unit: 64 w/o),
ultraviolet curable acrylic adhesive solution (2) was
applied, and dried to forman adhesive |ayer

hi ckness 10 gnm, and a protective sheet was

t
44-9‘4 (D tes eadl astiaee iagginial of pratestive sheet. t ASA rebilt, Sutiingtod pratsive
The acrylic

sheet o le BB T st ContmprLp ok peslinepl g eﬁh@@eet

the pﬁﬁéétﬁze Qléier:e_t %ﬂ‘edr%% g% %Rd%lﬁ%?fml\)/\le%h%{& b?)&;g%@l%@%g Bg YIH: (%:nt
s1de)b7yas efbeq‘mécj/panbﬁlaﬂy drinthefladen Ebdces%ﬁ{gydré’d, @nd 8éddiposition products
| ate, and 2- hydroxy et acrylate at ratio by

kaﬁ%ﬁ Weregot gbgessdis, 20 parts by wei ght of
2-met hacryl oyl oxyethyl isocyanate was added to
react, and a carbon-carbon doubl e bond was introduced
I Ntk gide chain in 5 the polyner nolecule (at this
tinme, the side chainis 13 atons long). In 100 parts

by Thmﬂeg;ihle pfintet ibpagiokys@ocesediny fasd?)in IR sghie nlignner %s lg
an

Exanzg)ier{ SeeagaL e{y%rg:? %EL%M i en@q&%&?x&fmm 184)
”Petﬁﬁ?r‘fﬂgsﬁpﬁgﬁ’ty@? 865 P Ret Dbl Biian Rt A g engoaoa i
0%) wasused hd B:Is%ﬂatéhﬁiﬁ TY(&E’ctﬁ’@%héét' rﬁ&@‘irre%ﬁ? él]tﬁﬁg Q%r\‘)récﬁve

adhesi ve sol ution was prepare

sheet gpd ﬁ@xlble@rhmﬂﬂbmd lcwas omfgmdday e\rﬁeogedliglgmﬁ‘ the pboteéﬁ%e%ﬁeet
m m 5 pmin thickness, circuit
the prgfpet ¥%§Wﬁ%@lﬂwg&#agw§th e bicoprinies! bocah fhe lasen rgm incident

. d b d
side) R e e TR A B Pl Pl e BB G ompesitiopoguets

(depoaits) ware©heaibsyeed.i | m were gl ued together by a roll 15
lam nator, and a flexible printed board with
protective sheet was manufactured.. On an XY stage

. m) nt| ngsa ceram c adsorption plate of alum na, the
printed board with protective sheet was

- -PL%érﬁg%‘?‘a%%&‘e’f“ﬁﬁ"%tﬁ*f@%éhéﬁ“?%ﬁ@é%é&d?B%?B‘?l@% i

casting a@aeljnl&@bta‘iﬂiﬂb}emp)b yierigaion of fnicthyl N@hdHRReCanav e
was focused on the surface of | €xi bl e

1 4*b1§;§2 Hrlg:ﬂ -Hartelyli antinglphenytleiny] JMenzine et ratin by vetiglitetf&7/3.
RN O T e
Examﬁl@ 2N B&ept BAFHYGBove HliuRihiredVasd MR (1o by weight of

~ . aromatic ring in repetition unit: 2.4 wt%, thickness: 10 pm, light transmissivity at

25

30

waveleggth 355 nm: 5%) was used as base material of protective sheet. As a result,

' i;utting of protective sheet and flexible printed board was confirmed. After peeling off

the protective sheet, the protective sheet gluing surface of the flexible printed board (the

 laser beam incident side) was observed particularly in the laser processing area, and

- decomposition products {(deposits) were not observed.

- {Second aspect of the invention)
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cutting of protective sheet and flexible printed board

was confirmed. After peeling off the protective

sheet, the protective sheet gluing surface of-goB829nD(sG)

flexi bI e printed board (the |aser beam i ncident side)

was observed particularly in the | aser processing

area, and 25 deconposition products (deposits) were

not observed. Exanple 3. The flexible printed board
[Me%&asenpﬁmgésmbbrtayeﬂags eoléquldrivesigiahe manner as in

2 Wéﬁce t that polyethylene terephthalate film
(ra 3851159‘1 %mammaﬂm Eher HHspa0 of thervysatipri on

M ééﬂf kness: 50 m light transmssivity at
[Me eélﬁéf%@%mé 40 F-PO5329ND(SG) 44.9% was used

as ﬁaagm Riséradhagdd ﬁf@ﬁogﬁéﬂb\éﬁn hafknurfouduf § W bpetition

cutting of protective eet and flexible printe
frequssey 30 , $urd harmedic \M\tee(BSi)nml) wag faiibed breftolend, and eméited

t, heet_ g f fth
to tof PG el o oo fiona s rubegnd( (uicesht Al de)

expodfte, $OREHH GimpaE robik %Lf*ﬂéﬂ it A8 BaEHabR e RERuG oy
opticalahicodrsepe ea:heremmg $pedd T@ldulfad 7l tBe RilloWiRg Rl was

processed by |aser in the same manner as in  Exanple

Et °h128 SB%@@@?O@V@@%(WBHM@:@W (puise¢s)at i 0 by wei ght of

i s Dot of VafiiBE s Mg ﬁate%gena@ﬁ@pﬂculated :
ot Afgg‘afmﬁ‘ﬁ’@%‘??‘%%?"ut B e pAT Rl BB 46

© etchidg :qaeedbnﬂn@ulsaj/eﬂelggaludnwwoﬁﬁ}]fl rmed. After peeli ng

off the protective sheet, the protective sheet gl uing
surface of the flexible prlnted board (the | aser beam

i n_cﬂ&m;ﬁel side) was observed particularly in the | aser
processing area, and deconposition products

( deRDS$ bise ma&HaE nitk o@g er?g%e (FRIAERLES 2 § gﬁ% ?c‘i.gugorae 0.48),

material for protecti was rranu
ultravmictmm@laa@hh@adﬁaywe selstion 1 )avazcippli®t, anddded ﬁﬁfobm an

adhesgveﬂoﬁrgﬁxélqﬁgéshﬂ'wﬁ{ ond gfpﬁwhtyc':t%rm SE%Q e hpiedt nyl )
97
p ? :1}% ggrygg a&%tswasS g%lr \égégg‘tgﬁsol%pqr ‘g%s‘r follﬂwtgh eﬁggfﬁjeparts by

weightefaasliesoliyfier ERATIDE-adera gé ﬁﬁﬂ’écuia!i‘ @&Iel%\e &f ﬁb@l‘.’f@ obtained by

manuf act ured base nateria rati o by
copolginexization of butgl acrylatep ethiyl amlatm Rihydidx4 eﬂtﬂmctyﬂut@, lnd si8ivlic

smssivity at
acid a% rau% by’ Wel of 6%)/4%/4/ 1, 90 parts by weight of dipenta erythritol -

‘monohydroxy penta acrylate as photopolymerizable compound, and 5 parts by weight

of benzyl dimethyl ketal (Irgacure 651) as photopolymerization initiator were added

- together with:650 parts by weight of toluene, and the mixture was uniformly dissolved
-and stirred, and the acrylic adhesive solution (1) was prepared.

On one side of silicon wafer of 100 um in thickness, the manufactured

+ . protective sheet was adhered by a roll laminator, and a silicon wafer with protective

sheet was fabricated. Onan XY stage mounting an adsorption plate of glass epoxy

- resin, the silicon wafer with protective sheet was placed with the protective sheet upside.

Using YAG laser of wavelength 355 nm, average output 5 W and repetition frequency '
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wavel ength 355 nm 5% was used as base material of
protective sheet. Asa result, 25 cutting of
protective sheet and flexible printed board pg$s5329Np (sG)
confirmed. After peeling off the protective sheet,
the protective sheet gluing surface of the flexible
printed board (the |aser beamincident side) was
observed particularly in the | aser processing area,
30 kHpgthird bemmpos wiveo(3 5p matueisFolihed o iieSurfaes 6f dilikon wafer with
ohserved, 30 : (Second aspect of the invention) 41
protqgglp@mgnﬂ@(@@ete{ b pmyei®tlenst andithio sncfaceevasgpsanned by laser

beanf P Lbe RN 13 ARALS Rotaied o V21 Rieator ke P

- cuttisg 6fpro@ctival @ket%%%ﬁicﬁﬁ@df&%&s RARAL. nAﬂerbgggﬁégg jﬂ?em

(maxi num out put 5 W repetition 5 frequenc
protective shepta theguotectiveshe¢t3daing syrfymsofilecsiian Wafef @hé Rser, beam

. .and.emtte to the base nmaterial surface in the

m"“‘&‘b‘rﬂf&ﬂ“’ Og%er‘fﬁﬁl Pﬁétlwiﬂ%’em thelaseruracessing afepcgnd decomposition

rod§tP of groove fornmed in the base

P rratgﬁ}gﬁ?ts)v\&/a@%r?gg%%e by optical mcroscope. The
etching speed is calculated in the follow ng fornmul a.

Et chi ng speed = groove depth (m/ pul se nunber

( prepeprativeExampleeher gy fl uence of YAG | aser was 5
in the

(J/lgnR).. The.etching rate is cal cul ated
f oﬂfi’c‘;‘v?}l%?anf"‘@ﬁ?ﬁwaéﬂf ‘i%%ﬁdﬁ& lasex i His sapespponppsdpdixgple 1,
ex ' B G = { | edy: E)
T B TE it g} Ebftnid B0 T RRESIICOH BeP T When g
processinigamt ofithe sty beneincident ki€ 66the #licBh vREGRIRBHEVE],
. ..0. 4?), ul traviolet curable acrylic adhesive solution
sticking pf {gueh rsisip efiscattrdngidecsenpositivn prodacts wastresagnizeday er
(thickness 10 m, and a protective sheet was obtai ned.
The acrylic adhesive solution (1) was prepared as
f oldoevarative Ek@@pRar ts by weight of acrylic polyner of
nunber - aver age nol ecul ar wei ght of 800, 000 obt ai ned by
20 Thopidicymemfer atab procoised biyihsents $hb shife nuhd asds FxhdpR 1,

2-h dro%% ethyl acrylate, and acrylic acid at ratio
exwpbgla{mla ylgre geuthighness: 30 rar etchihy ratesiQ) wasofediagieast a

' h vl |
- materf ¥F Bloldcfile TROCT VAN €D it roietive Sicer Fes mgt g pfnend e
‘silicod oty in the m&nhyéf%&aa!préde_&&agdfﬁseﬁ%h includin

phot opol yneri zation initiat were adde t ogetter

decomyiosition Pooduet tesidby wers generandd Bedwedi e paoiettiveehedoshd Ricon

uni.f or di sso| ved
wafer.vmﬁy peeling orH‘ t¥1e protective sheet, the opening area of the laser beam incident

. side of the silicon wafer was observed, and sticking of much residue of decomposition

- products of silicon wafer was recognized.

Comparative Example 3

The silicon wafer was processed by laser in the same manner as in Example 1,

‘except that polyurethane sheet (thickness: 50 pm, etching rate: 0.26) was used as base
- ‘material of protective sheet. As a result, the protective sheet was not cut off, and the
silicon wafer in the lower layer was processed by laser, and foams including -

decomposition product residue were generated between the protective sheet and silicon:

43



20

. 25

25 and stirred, and the acrylic adhesive solution (1)
was prepared. On one side of silicon wafer of 100 min
thi ckness, the manufactured protective sheel.pp8S29ND(SG)
adhered by a roll lamnator, and a silicon wafer wth '
protective sheet was fabricated. On an XY stage
mounti ng an adsorption plate of glass epoxy resin,
the silicon wafer with protective sheet was placed
wafepi t By perdingoff the piotectivh abectiths bfiening@freilst the 186AChdans Bicident
... of wayel engt.h 355 nm average output 5 Wand .
side Pé‘;@@ﬁﬁ‘ﬁ% &S é’ﬁﬁf‘yvedzi@ﬁsmgﬁwwmds@ompmﬁmn
dhak BP&i; | s focused on the surface of
pro SI icgbﬂr%govl\l/a erréfmggﬁca%p%ﬁde{\@tive sheet in a dianeter of
25 mby fO lens, and the surface was scanned by | aser
beam at a speed of 20 nm sec by gal vano scanner, and
wasExample2f . At this tine, cutting of protective
sheet and sili,con wafer s confirned. After peelin ‘
of f&P ﬁ§a$§ ‘B%‘Pé@? sticous, pber (thigkngss20gim.iching eate: 0'52),
ultra@iblét BdaBIH AERRE Hoh ¢ ied L8 dki
i nci dent siﬁg) a%egw(%%ggirt{?gg%ﬁpﬁféﬂggdlhﬁﬁfcaiéo g‘@er
adhesivolhgasihickrese) pahdind @GR0REGVE sHeB: wik dhiIRdES

(dzlposits) were not observed. Conparative E>'<an'pl el 10
Thelhsiacrydisadbhesive solgtiond2h wes pesyiatey as followsi nTn B0 partseby

iR pl S B e S0 5 B S 08

- M 1 C i i i -
e o con ol oy “udh “aRee gag 2R R S B
by weiglsti of 36/56f165 2@ party bingeighe ohpasitidconoflioasiethyiSisv@anate was
eco n’ij%]gd. 15 Conparative Exanple 2 The silicon wafer
added,fos e%ﬁ‘ Ssarpapsrarbpnadoudle hand wasrintredused intethei side chain in

e APl 15580 0 RSB A LS8 SRR
weigh o8 tes polyRiet -byAﬁei%htr (ﬁ?ﬂﬁsocgg%éf {é@ﬁﬁﬁkgﬁ:ﬂgléigﬁgomnate

was not cut of, and the i l"ico
L) and 3 perts iy wejght obalplsthpdrokp &etone dnghchraigd) acl udi ng 20

08 Rset added tegqthes aith 4@k parts begveigh| afiefuene,

deconposi ti.on, product residue were generated between
- photoplymsHiggtioariniist
. ff. i\VQ. ' of th .
- and 0 hishE oft BN SSIER and MR R B8 o8RG ol iotution

(2) wahsepavall, and sticking of much residue of

deconposition products of silicon wafer was

r e Oogitinoeldyer 25bshatgpforming/ecdppanialyer & 1B an i thicorsyaf £

. Was pro sed, by, laser in the sanme nmanner as in
: 'po'lyn'&g .%rpé}%%g pm in thickness, a circuit was formed by exposing, developing,

and etching process, and a flexible printed board was manufactured. The _
manufactured flexible printed board and protective film were glued together by a roll
laminator, and a flexible printed board with protective sheet was manufactured.

On an XY stage mounting a ceramic adsorption plate of alumina, the flexible

... printed board v_vith protective sheet was placed with the protective sheet upside. Using

. YAG laser of wavelength 355_nm,-averag¢ output 5 W and repetition frequency 30 kHz,

~ - - third harmonic wave (355 nm) was focused on the surface of flexible printed board with -

. protective sheet in a diameter of 25 pm by 10 lens, and the surface was scanned by laser

© 30

* beam at a speed of 20 mm/sec by galvano scanner, and was cut off. At- this time,
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decogypositign produstsd

except that pol yurethane sheet (thickness: 50 m

etching rate: 0.26) was used as base material of
protective sheet. As a result, the protecti vEe-EITSSOND (SG)
was not cut off, and the silicon wafer in the |ower.

| ayer was processed by |aser, and foans including .

30 deconposition product resi due were generated

M L T
the p?@l%@ﬁve $hb&, FRGPSBG IR HRQ v% %%er eg&}ﬁ}é‘ ﬁ’bg@a%ﬁ@m (the

de of the silicon warers

laserdfeammadeﬁssrdw &af bbste e el arB in (RS I%Qéig)tréce%m biel C&H&
waf er. was recognl zed. 5 Exanple 2 On abase mat ria

effosii$)okare sot oervel. et ching rate: 0. 52)

ultraviolet curable acrylic adhesive solution (2) was

applied, and dried to forman adhesive |ayer

(thEgdng@es 10 m), and a protective sheet was obtai ned.
The acrylic adhesive solution (2) was prepared as

f ol Theexible ptifi@dibeatdw ﬁ’ﬁ)ro&&s&bﬁb)gl%kr% tiRGaeirkarR@} YR

urrber- verage nol ecul ar wei ght of 500, 000 obt al ned

Exangge <TF5EP rpobgwdmﬁlm (tbxgpkgessatﬁr gmaatelnngtdtylo 95) was used

as ba?e‘:&ﬁ e ‘fale?f @ﬁﬁg v/e1 gét% el hgulh g %grogq;cuirgtsrllle%t artl)X

: ﬂexﬂ:ﬂe pﬁhﬂ&d Gb¥dOVAs ONFRh&Y | Aﬁ&gﬁé@]rﬁ?gte&g }rof@gﬁl‘?e sr%lteg the.eq

react, and a carbon-carbon was
protertnwhpmlmg eurfdraiaf thenflextible pripaddybaard (01 1864 barh dhcilidht S
t he, side c{raln is 13 atoms |ong In 100 parts

side) W)?S T’g emdgrﬁplqﬂlar ?@pcesg_mgmea, agyzl deedmyhositién products -

depoBd) WS LYAHA I‘OSS|InkI ng agent (Coronate L) and 3
(epopar) g)@gv\erg t&of al pha- hydroxy ketone (Irgacure 184)-

as phot opol yneri zation initiator were added together

vvlth 40?%4f)arts by wei ght of toluene, and the m xture
my dissolved and stirred, and the acrylic

si,ve s Iutlon was prepared 20 On a two-| ayer
2‘51?‘113?1'81’ S'Pfiﬁh‘?@t%f(ﬁ i thiekpess wis menufadtared hyakixées99

min I Guit
parts l.%nw@ PQMI@Q@%%% élﬂrc]igf p%gbg ap équ:‘?l@?l% ﬁp& dusing and
extrudmg)cess and a flexible print ed board was
manuf act ured. The manufactured flexible printed board
anEhwlB@@twafﬁewas pmomed by llaserlint the enixemahiyeras 19 Example 2,

d.afl d board with
except (BRS BER0is St b &p&i&rﬁk%amn%é@o“@% e wedgebase

| exi bl e

- gluingsiefaedoitht Rekib RiMéEEdd Ghs a6t bédﬁﬁhehaemté‘?déj Qvas observed

- particularly in the laser processing area, and decomposition products (dep051ts) were not -

observed,

As clear from the examples and comparisons, by using the protective sheet

. having a base material of which etching rate is 0.4 or more, contamination of surface of

workpiece by decomposmon products can be effectively suppressed.

(Third and fourth aspects of the invention)

- [Measurement of iumber-average molecular weight]
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YAG | aser of wavel ength 355 nm average output 5 Wand
repetition frequency 30 kHz, third harnonic wave (355
nm was focused on the surface of flexible pripatedonn(se)
board with protective sheet in a dianeter of 25 gm by
f6 lens, and the surface was scanned by | aser 30 ,

beam at a speed of 20 nmm sec by gal vano scanner, and
was cut off. At this time, 44 F-P05329ND(SG cutti ng
of Nrasused wee stneemanngt af iestiefiret spectbéthelinamdonas

l.ing off the protective sheet,

4
thnmllelngeg?(tt ém%ﬁ Cighthi ng surface of the flexible
pri Fﬁ@&tﬁ@ﬁ&gcé lﬂ?&eﬁﬁl A 13%9 Q{Hggfehr? LAe DS Iéjeéva\gggtgnmned

observed partic y in pr oce S
by meagiiring ebmbsoﬂzahmt wmvetéu@fﬂﬁ S6ARP B ubiny a‘éﬁéc@roﬂ@&tometer
f@%éé r@ 3 The flexible printed board was .
(U-3§ Gashi, BV—“I) PalFlﬂaﬁll&ﬂQmﬁbe walne of akmerbiance. Exarrpl e
2, except that polyimde film(thickness: 13 gm
etching rate: 0.95) was used as base material of

- pr akemiglye sheet. As a result, cutting of protective
sheet and 10 flexible printed board was confirned.

Af tBie warkbieog was & pblystypanetshed: i(theckabRe100 fi€extinction
rote t|v sheet gl uing surface of the flexible

coe Fi“ﬁt b olar 13 brsempictial madaof pelytesthane (ibiknesnad0- um,
extinQRARQUAAE fa5 3, gt bl S B R gfon ) was
applial) aed dgel tolforiraa Eﬁh@lv‘é 14y R Uyt ()alnlﬁ)d %gg gtpr&recit?v% B8t

in thickness was manufactured by m
wasqhéal@ﬁde ep@twomwbﬁamnmmiolw@alﬁ by wei ght of car bon

t rudi The si | f
il‘hsﬁseﬁgg s olion (vesiarenttig snfaions. o 109 parts by

weigB6RIaY o BotymD of nEHEARL e bn o AGUA RPN S TRAS 560 HBhed by

pol yprop

[Me

copolymterdtioh ofbupi a&@ate ¥eybh@glate, AlH oﬁe&ﬁﬁ% viL, ahhga lic

protective sheet, the protective sheet l'ur'ng ‘sur

acid a@,faﬁpmg weight of] 6@/45)/4/ tht %pm@m&glmﬂ@m drgthritdlnci dent
b d | ar| the |
monofiy it el A7 B e%@ﬁk%ﬁ%@ﬁ%ﬁ@mm

SR o i
- weighbafpolyibaynhate cﬁﬁlpmimd:dcoe@m nef mppom@L'éURﬁam

ont am nati on of surface of
INDUSTR -» LTD.) were added together with 650 parts by weight of toluene, and

‘the mixture was uniformly dissolved and stirred, and the acrylic adhesive solution (1)

was prepared.

On one side of the polystyrene sheet; the manufactured protective sheet was .

. adhered by a roll laminator, and a polystyrene sheet with protectlve sheet was

25

30

- fabricated.

"On an XY stage mounting an adsorption plate of glass epoxy resin, the

* polystyrene sheet with protective sheet was placed with the protective sheet upside.

- Using YAG laser of wavelength 355 nm, average output 5 W and repetition frequency

30 kHz, third harmonic wave (355 nm) was focused on the surface of polystyrene sheet

with protective sheet in a diameter of 25 pm by 10 lens, and the surface was scanned by
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wor kpi ece by deconposition products can be effectively

suppressed. (Third and fourth aspects of the

i nvention) 30 [ Measurenent of nunber-averagerApd EAHNSN(SG)

wei ght] 45 F-P05329ND(SG) Measured in the sane

manner as in the first aspect of the invention.

[ Measurenment of extinction coefficient] The extinction
efficient of the base material and worKkpi ece was

lasefigy ff e BY2 (v ci el Yraossswreh and avaa Cutiefiie| Arthisttime,
R O AR -
was ADEAA G, ultr@iaﬁpirag, dndthe aU:KRI 18578 Wi BudP Ohﬁé{ RS off

sheet (thickness: 100 pm extinction co I clent?

the rEpieytivacyheat, Begwoteetier shatt ghaide saffagodfithis polhdnRne sheet (the

10 extinction coefficient: 125 cm

t hi ck s
laselfoRin R0 5660 A b SBY e By e dasorpropesing oneal ad

RSy e 0, 005,

obt ai ned. The extinction coefficient ratio was 2. 6.

The acrylic adhesive solution (1) was prepared as

f ol Cemparative Eggmplgrlt s by wei ght of acrylic pol yner of
~nu r-average nol ecul ar weight of 800, 000 obtai ned by
15 coep%‘% S shaeh Way pragessgd g&éf}syrmtb?smﬁmﬂwm e, -

o B Sy Con 8 AREIalg e 3 b B vl B

shecter Wher the Iprovessily steoyf/the eeAbash Woidedt e of the t1:.01yfstyrene:
0

seryedeestinking o0& march tesidpecfiseatFing desomposition products was
reco%?&hopol ynmerization initiator, and 2 parts by weight
pol yi socyanat e conpound (Coronate L of N PPON

POLYURETHANE 20 | NDUSTRY CO., LTD.) were added

together with 650 parts by weight of toluene, and the

mi Xtamparetire: Exanipde 21 y di ssol ved and stirred, and the

acg%{ic adhesive solution (1) was prepared. On one

si ddedolyshaensitheet yasamecesprskly laserdn thasaimeonammedas in

' et was ,adhered by a roll | am nator, and

Exai | S A UG ent iy 3R Googlomipe shers 6RO uon

extindtiRrdosticisht: 19 cra™ was lﬁ%@ﬁ?bﬁ?&%&tﬁ%@ﬁ?@{@?&ﬁfegh A" The

. plate of glass epoxy resin, the ene "sheet
extingljoptyopfiisiant raticevattebt ARS8 reduitced protebtiveBedvils oot EUOF,

sheetf}gq%pm yrmeri zabl e conpound, 5 parts by weigh

: sheet upside. .
- and the po?ystyrgne 316611 in the lower layer was processed by laser, and foams including -

decomposition product residue were generated between the protective sheet and

-polystyrene sheet. The protective sheet was irradiated with ultraviolet rays, and the

adhesive layer was cured. By peeling off the protective sheet, the opening area of the

 laser beam incident side of the polystyrene sheet was observed, and sticking of much

- residue of decomposition products of silicon wafer was reco gnized.

Example 2
-~ The workpiece was a silicon wafer (thickness: 100.pm). The silicon wafer

‘with protective sheet was manufactured in the same manner as in Example 1, except

that a silicone rubber sheet (thickness: 25 pm, extinction coefficient: 20.7 cm™) was -
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Usi ng YAG | aser of wavel ength 355 in, average output 5
Wand repetition frequency 30 kHz, third harnonic

wave (355 nm) was focused on the surface of r-p05329ND(5G)
pol ystyrene sheet 30 with protective sheet in a

di ameter of 25 mby fOlens, and the surface was

scanned by 46 F-P05329ND(SG) | aser beam at a speed

of 20 mi sec by gal vano scanner, and was cut off. At

- used 35ihase mgterial efprofesjveshept ot ect i ve sheet and

vas FBGEPE R B ook (iekorst 500 uap) of Balcimiadhe vy

adhdsR¥Rbluidh (%ﬁsdaé)gﬁ%,%d@ﬁ@h 't(pﬁ)rﬂlf dn acﬁ@ﬁv@fa?%rﬁﬁ{i%v 8ss: 10

sheet, the prot ve sheet gluing surtace

pm) pidysitaghesiee siivettvas agufacthader Theadhdsiel sHed twas iRl VAR
b ob er%gd articularly in the |aser processing area,
ackeﬁ‘f% 0 %6&%@% wafes wih meaetie sheetond the)silivon avafieytwith

 on RS e SRR L E RISl TL BRSNS 3058t

was processed by

 Exariplanpiie ploteCiivctidleetlddailRbR Wl W&ﬁ %ﬂ@(ﬁi’,\k\ﬁ@ﬁle e cifdet
S en t he

10

15

25

to one side of the polystyrene eet .
was gt sybelfi nghepededtive sheet vas iradivtediwith alteRidletshglen@fthd he
adh ol */stﬁgr ene ‘iﬁeg%t was_observed, sticking of much

YU HE VAT CWESt 1 afterRFcling sHteProtestive shagt: dhespratestive sheet
Tui : j . ratkve Example 2 T ol ystyrene
sluing AR, 0l st AR 1ok B R s alia R eRVe |
partidatatypinethd lasepqsrofdssinl %fea,eiﬂtb’de%gglpkr%iﬁﬁﬁ Qﬁﬂ%@it(geﬁosits) were not

copol ynmer sheet (thickness: 1 exti nct
obseryedf ficient: 19 cm 1) was used as base material of
protective sheet. The extinction coefficient ratio
was 0.4. As a result, the protective sheet was not cut
ofﬁbmgﬁﬂggd the pol ystyrene sheet in the | ower |ayer
was -processed by | aser, and foans incl uding
dedosifiomi tafen withQstofbtiveamiddidBeips she8RNAAsFHARERAIME B the
~the protective sheet and polystyrene sheet. The ‘
samie megneras pExampla 2, weerit that d ipatyethylérnchenephthalaieshedt (thiokiess:
eeling off the

t dhesi d. B
25 pfEhbfon, @ERGAET80 "Ly a8 bese Hobof proegiveisbedt

ol it BELNGL Y BRSHRER JER Ree

a
were gut odi busthe fadkdsivershetwadseiot Y@1Y, € CEp PréRBhive e Rie 2
. ;F-Pfi vgr kpi ece was a silicon wafer (thickness: 100 pnm.
irradiafed wathyl %‘ﬁol%l‘aé(r-md/ﬂw pdhssive dayter wais stuedt  Adier peeling off the
protecggg g%%‘f,ttﬁé %gote':c'%ivte rs],ﬁee? %{Tu?ngnsaurn a%g, o? Ec'helm ic%ﬁ %V?ﬁlare(thle’ laser beam

incident side) was observed particularly in the laser processing area, and decomposition

- products (deposits) were not observed.

- Comparative Example 3
| A silicon wafer with protective and aghesive sheets was manufactured in the
same manner as in Example 2, except that ethylene-vinyl acetate copolymer sheet

(thickngss:r 100 pm, extinction coefficient: 19 cm'l) was used as base material of -

.. protective sheet.

. By cutfting in the same manner as in Example 1, the protective sheet was not.
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- acrylic adhesive solution (1) was applied, and dried to form an adhesive layer (ihickness

30 that a silicone rubber sheet. (thickness: 25 pm
extinction coefficient: 20.7 cml) was 47

F- PO5329ND(SG) used as base material of proFeRdi32®nND(SG)
sheet. Further, on a base material (thickness: 100 m

of pol yethylene, the acrylic adhesive solution (1)

was applied, and dried to form an adhesive | ayer

q(ég)ilgcg]ges_s: 10 ), and an adhesive sheet was
cut t Bewsilicon waferdn dmlesiey layehwes praeesseyl beliseroandioags

B T I AL O N
and Silie&i Wa@sS TRYWMOREHV Sfdet BYs FidbiatddOnit ultAGio?d TEysTRAGRE

as in Exanple 1, the protective sheet and silicon

 adhegiye dayensvas cued. oBf pedlintg ¢ffi thegabiestivecsshsétettie opemiag a6da of the

i Eﬁn of f.. The, protect.ive sheet was irradjated with .
aser fieppipeidertisidegf thesilicen walcp Bas ebspevadagied stigkingcfmaush residue

' . ' f he . ive sheet, the protective
of debphbsilaf lddlcf of 1108 Bl Sk ¥ @88 war or (1 he
| asAk kheanfionChes bxagipld)antRsmPRSRInY S8y usdd fhk prdtasthve sheet
ocessi ng area, and deconposition

in the | aser pr
of which gg@@iop@gp%@iengyaﬁméx & onuilore, chatamiwedion 6 amfdce oF widikplece
silicon wafe ith protective and adhesi ve sheets was
by dompRitpR Pitiuet <o b6 clscivelwsmmaress. | § R el pocessing a
. . | at.e. . ..
s ERH, b3k BRI 8 LSRRI Bl iy ncin
coeffiient is20lcra® dp asee, dhehiiAdticalof BRFIRUINRalShaskial 1Y

_ cutting in the same manner as i.n Exanple 1, the
decompesitien pipduets san beyalicativeiysuppressedr  Asmiresult, theatetpmpoition

ot e AR s AL BSEANS o

reduo%ﬁah@ﬁieﬂﬁrdlﬁf{&ﬁal‘iﬁﬁ?ﬁ Bafhlso & drfbbn BRIt ?@]éxl%ﬁlﬁcﬁ

protective sheet, e protective shee urng surface
of the silicon wafer (the |aser beam incident side)
... Mas Qbserved particularly in the [aser processing
(Fifthand sixih aspegtsof thoiventinn)  product s (deposits) were not

Mo 3R ol BB s s manuf act ur ed
- i n NbBurcdaNehd BEHRSharf®r hSinFEHAARY Ssrct fl"tﬁ%?ﬁzeﬁﬁ@ﬁ. _
e I CKNESsS:

et hyl ene-vi nyl acetate copol yner e
[Meagwomant afxdeinsity]i on. coefficient: 19 cnl) was used as

basﬁﬁélrmt,eri al] of protective sheet. . 30 By cutting
in casityof s base majeria] ofpeotestize sheet Aad podmiens was

meastaf %Sr usfg pgfgﬁometer and water. -

Example 1
: The workpiece was a polycarbonate sheet (thickness: 100 pm, density: 1.20°
g/em’®). . On a base material made of ‘polyethylene naphthalate (thickness: 20 pm,

_density: 1.36 g/em®), so that the density ratio may be 1 or more, ultraviolet curable

- 10 pm), and a protective sheet was obtained. The density ratio was 1.13.

The acrylic adhesive solution (1) was prepared as follows. In 100 parts by
weight of acrylic polymer of number-average molecular weight of 700,000 obtained by

copolymerization of butyl acrylate, ethyl acrylate, 2-hydroxy ethyl acrylate, and acrylic
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- mongiyiery
e e T s b A iR S 5L By b

48 F-PO5329ND(SG) cut off, but the silicon wafer in

the |l ower |ayer was processed by | aser, and foans

i ncl udi ng deconposi tion product residue wer g-go8esieEs)

between the protective sheet and silicon wafer. The

protective sheet was irradiated with ultraviolet rays,

and the adhesive |ayer was cured. By peeling off the

__protective sheet, the opening area of the 5 | aser beam

acid ptyetiel by weightlof 65/36 &1, S0l fiacts by wadgt ofdipentazeytié@d] and

ti.cking of ch residue of deconposition products of
W%ngagr”ﬁww PEeEPAlyRsaizable cmpeownds p paits eweight of

weightoofgolisey @it edrhpeundf(CobshacE o PNV MCIGEURBYHANE
deconposition products can be effectively suppressed.

INDURFRK &0-, WHan vpire edéssh tagetheritineS ipartsetiyeweight ofligluensd, and
Fre e B iR o 8P, et heny et solin ()

themtggtgu

was fr@ptr@d nation of surface of netal material by
deconposition products can be effectively suppressed.
As Qn oressidd of the poljeabonats slidefthe PEAGRIEkIrddgTBI6LIME sheet was
lprgcess an be substantially sinplified, and it

adhered gy airefl lagynafer, apd jaypolysarbosaigshecs withf protestivesheetwas

fabrid pRact but al so to enhancenment of productivity. 15
(a—lfth and si xth aspects of the invention)
[ Menfsad XV UHRB Ak AGep qu%qgs ' ] '
Measur ed iﬁﬁgtegﬁeosams%hrma%%cg—{j as I|g{r% t ire ?%P%@%@%’e%? of

polycabenate sleset iwith. profediassheetnent pladed deittsihe ploteQivERBeet upside.

. ity of the base material of protective sheet and
US‘“&%&%&?%E%E WARelengh 3o Be. BYerags Py pcWomdirepetition finguency

0 AR R S o R b

15

o 20 o

.25

| 30 .

sheet Withgrbtadtivertieetdh aRRAN&E | ' s:
- 20 %T 215 densit;zli: 1. 36%%%2?& hiﬁ{ﬁégﬁg—‘%%
scanngdiby lasersheatment 3 speedoff 260, mmi/tecdyigalveno eeanabi, andioky bt fF,

B TR MR AN
i | : ' ' .13. Th
prote et e R i e ARl BB b o Pl

“After peelih@ Offthe protéutive WBéd the Plot@tivy shéet gg%ﬂgﬁﬁ{rfa% of th

¢
. nunber -average nol ecul ar wei ght of D00 obtai ned by
polycarbonate sheet (the laser beam incident side) was observed particularly in the laser

processing area, and decomposition products (deposits) were not observed.

Comparative Example 1

The polycarbonate sheet was processed by laser in the same manner as in

-Example 1,‘ except that protective sheet was not glued to one side of the polycarbonate

sheet. When the processing area of the laser beam incident side of the polycarbonate

sheet was observed, sticking of much residue of scattering decomposition products was

- recognized.

- . Comparative Example 2
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30 copol ynerization of butyl acrylate, ethyl acrylate,

2-hydroxy ethyl acrylate, and acrylic 49

F- PO5329ND(SG acid at ratio by wei ght of 6B/BE/3201p(sSG)

90 parts by weight of dipenta erythritol nonohydroxy

penta acryl ate as photopol yneri zabl e conpound, 5 parts

by wei ght of benzyl dinethyl ketal (lrgacure 651) as
gpol merization initiator, and 2 parts by weight
:? P;?P sRpanale sheeh e® Dragessed by hstrinthosanm m@mas in

Emg%e b eiso e Bk aie Shie dichhe! Tl dfon g 6n)

was West aslﬂaﬁ@lﬁlﬁieﬁaﬁ(bﬁﬁgiehfﬁ@e Gek. S tHe R ity W36 O.%g.r ylic

adhesive solution (1) was prepare one si de of
t heAp elrgsudty henmotectivecshtet watsammawmmhd tiechody@itembic\dBeet in

the 18 was adhewgtby aroll lamnator, and a
© B‘HP ﬁ?fmﬁ#el-‘tf%ceé qu*ﬁl}érf@w@&mwmpnma@uq@pmduct

resi dh@w&&g%&p?%@e@g%%e 1Sk &We Sﬁlgétl n§|P39§'§ ?%g ’ﬁ ar‘i tio Ree’{he

protastivé sigeoives iriadeatedeith umabﬁwﬁ alill e daR&siv 9 @r%ds\b%red
sheet upside. Using YAG | aser of wavel ength

By peclingnfbths prosective slamndaewpmng niaaroffthelgsee beym uﬁii)ddnl-lmde of

the pbfYis S roL e LA B 204 S ik g of desompesition

'pmdﬁ:fi@@fsﬂ;ébnawﬁb@%g C%Q% > M by f8 | ens, and t he

surface was scanne aser beam at a speed of 20
nm sec by gal vano scanner, and was cut off. At this
ti me, cutting of prot ectlve sheet and pol ycarbonate
@2confirned. The protective sheet was
wi th ul t avi ol e and the adhesive

d
'12& kBl s ol sber sy 100 o dewttyy 04

eam | ncCli

lg/cm§h eghe pblStyRiRIRE:! IVM?} }?ﬁ?ﬁ%ﬁv@ &Hé'ke){]ﬂ'a?ﬂlafl fd utl gw)

pol ycar bonate shee aser

- manrebaeindnphe 1j exckptthat 3 olgingdd ﬁﬁ:@t(ﬂu@k&@@%'pﬁﬂ, ROGH: 1. 5

nd de np03|t|on roducts (deposits) were not
gfem as basg pﬁnrcv@caﬁp plecet. THee drmbifycrativovaatled4.

F““h%QSEE‘ B uREESERERY ST o et el TSl e

solutigh (BCwAsQpPREd, Hnd @ried d ﬂnt‘%ﬁmﬂ é&ﬂ;@%@%&?&ﬁ Eﬂgen 1 o‘smxyg and an

t he 'processi ng area of

adhesiesshpetl wasamdniadtrared s hEhe adirsive shest vwed ghrilite Kieacetide of

th (ﬂuch resi due, of scattering deconposition products was
cp &iﬁf{gﬂ? ngpwﬁ%e pqﬁea@;dhqppbrsmene sheet with protective

- and adhesive sheets was manufactured. . By cutting in the same manner as in Example
-1, the protective sheet and polystyrene sheet were cut off, but the adhesive sheet was not -

- cut off. The protective sheet was irradiated with ultraviolet ray, and the adhesive layer

was cured.” After peeling off the protective sheet, the protective sheet gluing surface of
the polystyrene sheet (the laser beam incident side) was observed particularly in the -

laser processing area, and decomposition products (deposits) were not observed.
Example 3
A silicon wafer with protective and adhesive sheets was manufactured in the

same -manner as in Example 2, except that a silicon wafer (thickness: 100 pm) was used
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120

50 F-P05329ND(SG The pol ycarbonat e sheet was

processed by laser in the sane manner as in Exanple 1,
except that pol ynorbonene sheet (thickness: H@Q5BROND(SG)
density: 1.00 g/cnB) was used as base material of
protective sheet. The density ratio was 0.83. As a
result, the protective sheet was not cut off, and the

. (&)Ig @r bonate sheet in_ 5 the |ower |ayer was
msteg BtRYEHYeBy Sllle&éerBY ﬁlﬁt—:inz taths Samlm@mn@sde&mppbllt,rﬂm

oot QgL AL o 80 Rb: B REedERae surer b urict of
- The pratectité ﬁﬁﬂeﬂ%ﬁmﬁﬂdia&bd%ﬂﬁ ﬁlﬂa@icﬁ%t Iﬁf%ﬁd ﬂ‘?é"éélhg{il 2 egs PR Ve

| ayer was cured. By peeling o ’he prot ec
cured. hAligransiching off dee mhtettine: shese thematectiveihderiluiap derfade of the

ne she was observed, and st]cking of
S‘h"oﬁu‘@ﬂg?@ ’Eﬁ%?ﬁl?ﬁ'ﬂd%%@?%é@ie 1 Pah Ohwrmddzﬁmmuwamém lasarn
I he workpi ece, was a
oS el SRR TR Tt B
g/cm. The polystyrene sheet with protective sheet was

manufactured in the sane 15 nanner as in Exanple 1,
(fémlpitf#a‘fe%‘iapmky3nrl de sheet (thickness: 20 m

or o Bl et wfh PRt et 5’1%3%@&?2-%?&@& inthe

~same E&Hih@:eés' ‘%kaﬂlg% x&?ﬁ ﬁ{ghgl)lyﬁ&tﬂ nesﬁe&ﬁ Ztglf;gl 10\6 n1¥1|

al cohol , SFPve

densityp mu()gacm%)masdmm Haee friatemiabBf ¥ GneeBy €

(thi ckness: 10 pm, and an _adhesive sheet was
iadhe same lam as/m Exmapleviathegirofectiveahedtovasank

o o AR
mclum@@§do)!‘1ii)c»‘é,ﬁi%ﬁtp‘fodﬂi!@tsreﬁﬁﬂitj (R e 8¢ & mc:cﬁé(etf/ z{ﬂh@ grdtﬁct{\)g Sheet

sane nanner as in eet
and sifodry wafer.e n&&%ﬁ:ﬁml:eeﬁwﬁ@frfa&dﬂé& wItH QUANTAGIN, ahe e
not cut off. The protective sheet was i rradi at ed

EI

: adhesweﬁwea V{as SYTed) eBY rPﬁ?hngaf?ﬁ therotedtiessheet, Heyopeningasea of the

taser (el EReidbhe Blo 835 iRy B?ﬂ«%s%g%?effzsn Ak Famyuseidue

- of dec&ﬁﬁb@klttfiﬁ bfbdu@ﬁ%&' sfﬁ@&%‘aﬂ@ Welbe was observed

particularly in the. laser pro eSS|ng area, and

dedskpowi ﬁfounthpsmnjpibs (atid poRipafifonsEbEuding the @)ﬁ&é&tﬁ% sheet

of Eﬁﬁg&le 3.A.silicon wafer with protective. and
- of whigh dehsitysatipisch & mais, Mwsa@g theermﬁectweméeet:h@vmgmebase

excet that ,a s on fer.
matm%%@?gﬁ%&%f@ cg}falmnatlon 0 s ace 0}(\%0?1(})1606

- by decomposition products can be eﬁ‘ecuveiy suppressed. Further, the decomposition

product removing process can be substantially si.tﬁpliﬁed, and it contributes not only to

~-reduction of environmental impact but also to enhancement of productivity.

S .25

-(Seventh and eighth aspects of the invention)

. [Measurement of number-average molecular weight)

Measured in the same manner as in the first aspect of the invention.

- [Measurement of tensile strength]

.30

The tensile strength of protective film and workpiece was measured by using
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F- PD5329ND(SG) i nstead of polystyrene sheet. By
cutting in the sane manner as in Exanple 1, the :
protective sheet and silicon wafer were cut wfdys3bdfip(sc)
t he adhesi ve sheet was not cut off. The protective
sheet was irradiated wth ultraviolet ray, and the
adhesi ve | ayer was cured. After peeling off the
protective sheet, the protective sheet gluing surface
tensig (ShimBlzyiAvitegyapnaGS50{Dhe Thesatashbagrdndiicidnts wilde).
wa querve particularly in the laser processing
ar e 10 PEEC oAPBYMMBN product s (deposits) were not
ObS@ﬁﬂ’cTiqntengﬁnpﬂféﬁEque Exanple 3 A silicon wafer with
es

protective and a I ve sheets was manufactured in the

10 Siple widtnenOasmi N Exanpl e 3, except that
pol ynor bornene sheet (thickness: 100 m density: 1.00

g/ M@t used as base material of protective sheet.

By qutting. in the sane manner as in Exanple 1, the
pr ot B THEICEHEaE 2 Ralysiysene shegt (Hreknepy;d 00 pa, ianpilegirength: 44

MPaya ' : I rocessed | aser., and
Y e bite e e RSB TerR PRI aRRE S0upD
ultragelrbnasitde atrglivediestvegontivoh €0} wii€asiheg  andUrRE o firh 0N

wafer. The protective sheet was irradi ated with
adhestye; layeri (Brigkmessal (sum) raad mimsoteaiiveesticot(tdnaile strangth: 082 MPa) was

. peeling..off the protective sheet, the opening area
ob o%'tﬁglelt‘{}%'ggﬁug'@ghﬁ%ﬁ?é’?ﬁ&tﬂ#' side of the silicon wafer

B AL Rl c"sf
oSt 1 a0 FLAHE 19100

. weight € agyylic polymés ok mamberfaverage mﬁeaﬂmamglﬁs:)faod,ggo o?tained by
0]

y using the protective sheet

1con]‘garj s%g%, ?
Copolymeratign os pbty! aerylage. cthyl aesylate 2ehydsoxyhsthylsicrydate fand acrylic

e ARG UITSAIRL, Ao el hindls BBl 1 cce

monolkydraRy K&it£eeylaky, ahdd AR RMNRhS, Al weiﬁht of
e deconposrti o

effectively suppressed. "Further, t

- benzypdisantley] ketahflvgacyrepisdy es phatapolpmesivktivnanitiatr) and 2 parts by

..Sipplified, and it contributes not only to reduction
weighp pf BolyispeiRhalR campPHRhGorpnate biof NIPBOBHHAEYBRETHLANE.

INDUSTRSLODL V101 5 R S0Pl s B 3550 P,

the miwrirg hial ublsraily QibséRed BRI SARRL HRIAR ac icia?hés'i% Jo;hgﬁln (1)

~aspect of the invention. [Measurenent of tensl
was pigpatedlgt h] 30 The tensile strength of protective film

an8 wor ie(i;teh was measured by using 52 .
n one side of the polystyrene sheet, the manufactured protective sheet was -

adhered by a roll laminator, and a polystyrene sheet with protective sheet was
 fabricated,

On an XY stage mounting an adsorption plate of glass epoxy resin, the

- polystyrene sheet with protective sheet was placed with the protective sheet upside.

Using YAG laser of wavelength 355 nm, average output 5 W and repetition frequency

- 30 kHz, third harmonic wave (355 nm) was focused on the surface of polystyrene sheet

with protective sheet in a diameter of 25 pum by 10 Iens, and the surface was scanned by

* laser beam at a speed of 20 mm/sec by. galvano scanner, and was cut off. At this time,

cutting of protective sheet and polystyrene-sheet was confirmed. The protecti_\}e sheet
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F- PO5329ND( SG tensiron (Shimadzu Aut ograph AGS50-D).
The neasuring condition is as follows. Pulling speed:
20 mm min Chuck interval: 100 nm Sanple W di-pgld328%h Psc)
Exanpl e 1 The workpi ece was a pol ystyrene sheet
(thickness: 100 m tensile strength: 44 MPa). On a
base materi al made of pol yet hyl ene napht hal ate
(thickness: 50 m, ultraviolet curable acrylic
was gotiléged witholldviolet 1§, andake ajipkive thycpnds diire@d Afef gelihg off
h an adhsgéi ve |ayer (thickness 10 nm), and a protective
the prileglive hgels thedraiestavegphret ghapg spcevad shelpiymnnsheet (e

I ' -6. . | i dhesi
- lase R BB s Bl e iacligiy e Bt i A iy

decowqjogilﬁbn@fo@@fs}(kl%ﬁosﬁg)l WERhoPhbseHaRer - aver age nol ecul ar
wei ght of 700, 000 obtai ned by copolynerization of

butyl acrylate, ethyl acrylate, 2-hydroxy ethyl
acrél ate, .an acrl)él ic acid at ratio by weight of
65/ SSPRAtveExampled by wei ght of dipenta erythritol 15

| i zabl e .
combnPuiFateRE Meb: RS ¥ RSed By RGLANGT HRY AR Sei o
Exanfple daexcept thatlprorstivd dheoPRAoHGR ghiedth 8he kidk bg ﬁf(e lysBféhe?

arts b wei ght of pol yi socyanate conpoun ronat e

p
-sheet,  Jyhey theprecesying Jea bt laset NRuSiFRIdeBide bitthe polystyeene

dded together. with 650 parts, by wei ght of {oluene,
sheet 25 0%(5?1‘39 Sifking 0“%/5&1065?5’3@%6@%?0 eg%%mnmﬁal%wrﬁqh@&ﬁ was
recogdiiédt he acrylic adhesive solution (1) 20 was

prepared. On one side of the polystyrene sheet, the

manuf actured protective sheet was adhered by a roll

| anmi nat or, and a pol ystyrene sheet with protective

shdedmpgative Bpmplaged. On an XY stage nounting an

ad thO | at.e of gl ass epoxy resin, the 25 )
ol SRR e Rhee s FrORsesReb Jooes 18 faramp magien it
Examfléd 1) HdnbSyisy ' ' Y, a
A Aok mr Mgk AR PR ) was
used 4y e eratarial 80plokitive bheedl MBIl soeugth(OF W prodectdRSsheet
the surface of pol ystyrene sheet wth

_f sed. gn
was 17 ﬁ@#@ ard 836 tensdlesirength rafioaras . oAs asesltptheigoteesive, shegid

- was tpE Gt B B TR ROl s PR IpsRE 8% BrocBepl Bifacds and

foams itRidingNRcoRBofitibh bfbﬁu@tfrefﬁﬂﬁ’é ﬁfg('ei Qﬁﬁe&i&ﬁq}etﬁ&‘ﬁ the protective

pol ystyrene sheet was confirne e protective eet
sheet and polystyrene sheet. The protective sheet was irradiated with ultraviolet rays,

. and the adhesive layer was cured. By peeling off the protective sheet, the opening area -

of the laser beam incident side of the polystyrene sheet was observed, and sticking of

- .much residue of decomposition products of polystyrene was recognized.

Example 2
The workpiece was a silicon wafer (thickness: 100 pm). The silicon wafer

- with protective sheet was manufactured in the same manner as in Example 1, except
- that a polyimide shect (thickness: 25 pm) was used as base material of protective sheet.
‘The tensile strength of the protective film was 340 MPa.

Further, on a base material (thickness: 100 pm) of polyethylene, the acrylic
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53 F-PO5329ND(SG was irradiated with ultraviolet

ray, and the adhesive |ayer was cured. After peeling

off the protective sheet, the protective sheelpsgbuknpsc)

surface of the polystyrene sheet (the |aser beam

i ncident side) was observed particularly in the | aser

processi ng area, and deconposition products

(deposits) were not observed. 5 Conparative Exanple |
adhesiye sqluligns t ) veas epphek tndwdsedtodorn sn ddhgsivedlagsr (ihicknbs: 10

sa nner as in Exanple 1, except that protective
“m)’%geé{l %@“ﬁ’ o WasqnamtesiEed gEhep e slaesy siay ghigd to the

 back SISk oM EPUARBRGEAR3NER. A1 G185 S SRR

i nci dent si the“polystyren
proteotrecandedihesité shideBOvafmanigivnies] dBe caftingGa tleSalidnanner as in
deconposi tion products was recoghized.” Conparative
Example, - fhe ppotagiive shesj enq sikinen whse wenmsutmfl) busthe ddipsiveahest
' hec-sape nmapner gs jn 15 anpl e 1. except that
was 1 ﬁ‘t}‘i DiiR e?g*?erﬁff’peﬁﬁ%? sheet ‘E%Sp‘&iagxmﬁ'?) with yltravioletapy, @ad they oo
adhedie wikSfe®S DRGSePRILA : ' :
. tenlsa?éfe str en(gt h of %tehe pé%tﬁigcl{} {)t\?g{lg %%%{’ ﬁ\%&@%gﬁ‘f\%gg&
gluing surfackof thensiliten wifer(iy hserdichn neideRt. side) Awd ob&dd |
.tg{? rotective sheet was not cut off, and the
particy ly'ps!{l Phelager precessing arepcand sigeompegjiéon pradugss (depesitsdl wiege not
observ@per, and foans including deconposition product
' resi due were generated between the protective 20 sheet
and pol ystyrene sheet. The protective sheet was
irradiated with ultraviolet rays, and the adhesive

| aysemples3 cured. By peeling off the protective sheet,
of the |l aser beami ncident side of

th eni ng. are
. thésﬁﬁq%w&%waﬁm@swmd ahaesivpehiects ves srangfichgedsin the
same 4 e 28 Mamile DEGUERRH TR R ferbnifhoRE Wi Y iGess:

was recogni ze

25 unyiwasaged Wobee nidtbridd op Fﬁﬁe’ctﬂf@ Ohdai) - Tﬂ_@ﬁgﬁiel dﬁ%ﬁgﬂf’éﬁfftﬁ‘ef

with: protective sheet was manufactured Int sane
proteqtiyn shaet sas 140 MRayp By ayttimgdnahe sarhdiatanacrs liy Erinelpledh gt

was used as base material of

1 hick feg:2D
Pr"te"é% et AL silifonater e T AG, P the pdbrgtve sheetiwas not cut off.

T RSS9 o 38 G o

.20

* cured.acAfiki 1eclibg off the protective sheet, the protective sheet gluing surface of the

silicon wafer (the laser beam incident side) was observed particularly in the laser

. processing area, and decomposition products (deposits) were not observed.

.25

.30

Comparative Example 3

‘A silicon wafer with protective and adhesive sheets was manufactured in the

. same manner as in Example 2, except that ethylene-vinyl acetate copolymer sheet
: (thicknes;: 100 pm) was used as base material of protective sheet. The tensile strength
. of the protective sheet was 17 MPa, By cutting in the same manner as in Example 1,

- 'the protective sheet was not cut off, but the silicon wafer in the lower layer was

processed by laser, and foams including decomposition product residue were génerated

- between the protective sheet and silicon wafer. The protective sheet was irradiated
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F- PO5329ND( SG adhesi ve solution (1) was applied, and
dried to forman adhesive |ayer (thickness: 10 m,
and an adhesive sheet was manufactured. The adh8SREYED (sG)
sheet was glued to the back side of the silicon wafer
with protective sheet, and the silicon wafer with
protective and adhesi ve sheets was manufactured. By
..cutting in the sanme manner as in 5 Exanple 1, the
with ylteavicletiroxs, spdthe adhesivs layeomasvaked. By geeting offfthe plotdctive

_ t he adhesi ve shee s not, cut ,off, The protective
+ sheel J% GPORRE o afE laser KR neadE e e piigtn wafer pige observed,
q i : . i of f the
ond SIBEY RIS LSl SOAREE DRl kB, o

recogmfizeglhe silicon wafer (the | aser beaminci dent side)
was, opserved articularly in the | aser processing
ar &S knoym & sxamples pnd demparispus hyselestinguendousing the
erned, anple 3. A silicon wafer with.
B‘:}i‘g“'t %??ﬁ ef, éﬁ%ﬂaéxgﬁ'ig@%%ﬁ%f%f%@owéﬁ%me%w&m# afhe
whicls BSBild R 'aqobmﬂfmmﬁ 2onfetfiftiont dF3brik i
pol yet hyl gﬁlel t er epht ha glt%%’tghee Oﬁidg%nesg:Ofviqgk%lgcerrsor

metapatenislpty decdrapositivatieodts @i bereffeeivdly supfph@etd. Thrther, the
d tensile strength of the protective sheet was .140 Mra.

CCOTEOSUIRT PIRGUGE ACTANG RrRsesrnende substantiatly simpplificd, anchie

| .and silicon wafer re.cut aoff, but
contr R 85t f (PSR Bvinb BBl SRS sfmiemit o
produstigief was irradiated with ultraviolet ray, and the

adhesive | ayer was cured. After peeling off the
protective sheet, the protective sheet gluing surface

prote

o of the silicon wafer (the |aser beaminci dent side)
(Nmt'%\ﬁ@eﬁncpféﬁ?/gﬁe’b%"c)i cularly in the |aser processing

It d d it t
Mo Son, S8 P BEn e BB LSV con vt o7 wi th

pr Meagired & tisdand Aemh¥ensSHER! SrsVaPe ST homb A, I N the
25 sane manner as in Exanple 2, except that

[Measuremen aEspacifid heatlet at e copol ymer sheet - (t hi ckness:
10 used as base material of protective sheet.
Th@?@#&%}%‘f Pbase matestal phprofscve shaet andswerkpiarg svas 7

X

s 40 b B R RREPA By SRy

t he “pr ot
Inc.). wMeasuriry dthemperafire HypledBH10°RTAGE AHEIDRC WFo& of Ay
Sfoans including deconposition product residue were

-contaipernsanyle gind geforenae Grater) aveve detemmined:  sHisetpeaifis Iebd waon

' caleul 9%53%&%%3%§%&¥e sheet was irradiated 55 .

Cps =(Ys/Yr) x (Mt/Ms) x Cpr

where Cps: specific heat of sample

Cpr: specific heat of reference (water: 4.2 J/(g*K))
Ys: DSC curve difference of sample and empty container
Yr: DSC curve difference of reference and empty container
Ms: mass of sample - |
Mr: mass of reference
Exémple 1
- The workpiece was a polyimide sheet (thickness: 100 pum, specific heat: 1.1
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with ultraviolet rays, and the adhesive |ayer was

cured. By peeling off the protective sheet, the

opening area of the | aser beamincident sidepofodd3®np (sc)
silicon wafer was observed, and sticking of nuch

resi due of deconposition products of silicon wafer was
recogni zed. 5 As known fromthese exanpl es and

conpari sons, by selecting and using the protective

 J(gBbetOna badei 1odtetianaadeso fyjol wonlgildne iibhibaliate (thiGkneR® 5 pm,

e _pr ive sheet of which tensile strength is _
specg%gleﬁggg}éreﬁ s %)} ultraxilelraurahle agrylos adhgsive selugipn (1) was applied,
i t terial). by deconpositio
ond U (D ot oV e TR R e SR B PTRRGret St s
-obtaited arprdei thatathc BPRIECheat BAMnBPHO[QEMAR 1 CAThE Specific 1t1_eat ratio

substantially sinplified, and it 10 contri butes no
Was@ﬁﬁy to reduction of environnmental inpact but also to
dyctivity. (Ninth aspect of the

en cement of . pr
i nvent ?"gﬁj" Td%@%lgg F‘gH’éﬂ? (Qrwasprensredasdellenss. noind@Qiparts by
- 1 - H Y . f . .
i N et el el AT BB 10, tqrgeihe by
copolyexirizatidreofimeyliactydate eethylofcriias £2-FpdiBky athyPhcrPlafd 8fd hot6lic
sheet . and, wor measur ed” by using a heat

. kpi ece was
acid gTale) by WeightoChd/ B, BATIARDSOGLEG bF dperia ehyiktitolment s

mondffiscky pbARHI S o8 bt AT 32T Cormirupl, < avt by g of
| benziv\lgfsiﬁéﬁ?ﬂ&ta{l\ﬁﬁ‘gﬁ&ﬁ'e w@?ﬁ%@ﬁ%@}’ﬁ‘%@nﬁ@%@p éﬁcgz &3 by

calculated int

weiglitydf pylyjsoyanite ddmpodn@Corona Teo QPP CRY POT TSR RERIA N

Cpr.....specific heat of reference (water: 4.2
| WD@%%PQEF Byg wersseided togethriwigh 6Hkparsbysweightofilgene, and

' . Yr: DSC curye difference, of, referen

the ang éé}vrf%?@s f?on aqlﬁé)ﬁvedl\%’.g Sﬁggé,%gtgeaqp&%gzq\ql}eswggglugpn Eﬁ

was préfagddence Exanple 1 30 The workpiece was a pol yi m de
sheet (thickness: 100 m specific heat: 1.1 56

- F- PDEBRIMNE@)e polyimide sheet, the manufactured protective sheet was
adhered by a roll laminator, and a polyimide sheet with protective sheet was fabricated.
On an XY stage mounting an adsorption plate of glass epoxy resin, the

polyimide sheet with protective sheet was placed with the protective sheet upside.

Using YAG laser of wavelength 355 nm, average output 5 W and repetition frequency
30 kHz, third harmonic wave (355-nm) was focused on the surface of polyimide sheet

with protective sheet in'a diameter of 25 um by 0 lens, and the surface was scanned by

- laser beam at a speed of 20 mm/sec by galvano séanne_r, and was cut off, At this time,
_ .. cutting of protective sheet and polyimide sheet was confirmed. The protective sheet
25

was irradiated with uitraviolet ray, and the adhesive layer was cured. After peeling off

- the protective sheet, the protective sheet gluing surface of the polyimide sheet (the laser

‘beam incident side) was observed particularly in the laser processing area, and

decomposition products (deposits) were not observed.
. Comparative Example 1
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J/(gK)). On a base material nmade of polyethylene
napht hal ate (thickness: 50 m specific heat: 0.75
J/(gK)), ultraviolet curable acrylic adhesi ve mg3ubiensc)
(1) was applied, and dried to form an adhesive | ayer
(thickness 10 gm, and a protective sheet was
obtained in order that the specific heat ratio may be
l ess than 1. The specific heat ratio 5 was 0.68. The
acr Yh¢ polaithids ishest ok prdcessed by lusesimthe panethaaserfaokd Bxample
I n Q rts b wei ght of acrylic pol yner of
1, e’ﬁ‘fﬁﬁ’%ﬁ?“’i%ﬁ?%&é%ﬁ%“@é L glugd itq pe side obtbe polyimise shersd Bhen
: j j : il et hyl . acryl ate
the PR ek PSS bes a6 B B Mg S Piipgervec,
sticking ofeingihtresitludsf 3htteink, dRBmPasitisn Piodisls Hk rQbehlizRENt &
erythritol 10 nonohydroxy penta acryl ate as
phot opol yneri zabl e conpound, 5 parts by wei ght of

be L _di tﬁ I kle al (lrgacure 651) as
plfﬁgé%rﬁgﬁﬁger %’é’f‘ﬁ’S initiator, and 2 parts by weight
po SSI PR IE SR EEORReURE b RISAHR e Sl mber Tl B vampote

1, exvdpt khab Blhyleae vinyd ycotstt gbpolpiet SheeeiRickaist wt)qﬁn,mb&lt,iﬂ& Beat:

uni formly dissolved and stirred, and the acrylic

22 Jkgnko Mo ussd Ay brgsrmpteyial ofprofestive shoetr e dhe Epectficheit tioovas

t he pol yi m de sheet, the manufactured protective sheet
2.0 poly p
" was adhered by a roll lamnator, and a polyin de
shegd a wisill, (e PloRshivy Sheab &gl n¥fh Eﬁ?&;&ﬁfz ggghnf&é%ﬂe%‘ﬁl the
. stage nmounting an adsorption plate of glass epoxy
lower lggérnyastirecessedybiyrinste, amddoamyvirichudiigpi@epssition pRiduv@sidue
th the protective sheet upside. 20 Using YAG

, | d, w
-were Beyictsted betiyeo the rpRctbesrshest and noliimide ey aTie protective sheet

_ ; Wt k thi.rd harnoni.c ve (355

was i Eelen LR AARERS Y ol Phics Suai e e ol deelog o

the proteictivstaee gid nﬁ%_&%&aé bApEhLE i
pI ens, andﬁt he(ms%ur ace mﬂaﬂ;@é%gn'ned %;ﬂg?tg%%%tg%ﬁ@%mge

sheet gyg8 ebisesved2 andrstickéng dfymugrl residoc sf devofiposition presice of
1.of . At this tinme, nutting of protective sheet and

POLYURKE Vi THPeEHEEt was confirnmed. The protective sheet 25
was irradiated with ultraviolet ray, and the adhesive
| ayer was cured. After peeling off the protective
sh&stmplelfe protective sheet gluing surface of the

: pol{gi m de sheet (the laser beamincident side) was
obdbe wetknieoetwasud sitidon wafet (thickasser 100 jan £36bifig hestea.77

o d ec osition, productfs (deposits) were not
V(R ang VEcriong watogish pRrci eishestp1as maracqured i the same

‘manndr 2§ %ﬁgg{}ﬂ(&%@ The specific heat ratio was 0.97.

Further, on a base material (thickness: 100 pm) of polyethylene, the acrylic .

-adhesive solution (1) was applied, and dried to form an adhesive layer (thickness: 10

pm), and an adhesive sheet was manufactured. The adhesive sheet was glued to the

‘back side of the silicon wafer with prbtective sheet, and the silicon wafer with

- protective and adhesive sheets was manufactured. By cutting in the same manner as in
: Example 1, the protective sheet and silicon wafer were cut off; but the adhesive sheet

- -was not cut off.  The protective sheet was irradiated with ultraviolet ray, and the .

. adhesive layer was cured.  After peeling off the protective sheet, the protective sheet
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The polyi m de sheet was processed by | aser in the sane

manner as in Exanple 1, except that protective sheet

was not glued to one side of the polyimde shagt32¥ensc)

the processing area of the | aser beamincident side of

t he polyi m de sheet was observed, sticking of nuch

resi due of scattering deconposition products was

recogni zed. 5 Conparative Exanple 2 The pol yi m de
gluinghseefacaabthp sitices satkr ithe lasebeant idcidens side) wasrsbeervad i n

Exanple 1, except that ethylene-vinyl acetate
partiggardy inibe lasgnocessing exase 8rd decompesitiopgeeducts (Henpsits) veergnot
obse eggK)) was used as base material of protective sheet.

he specific heat ratio was 10 2.0. As a result, the

protective sheet was not cut off, and the polyimde

sheet in the |ower |ayer was processed by | aser, and

f oabsample Budi ng deconposition product residue were

gener gt ed between the protective sheet and pol yi m_de

sh e&sﬁw‘?ﬁ &%f&l@wmtﬁéﬂ%@& adhggiye sheehyivas Banyip¢tared in the

T M

- specific helie 0/48945-K09 @i ub& dieiabe RiafkPiaPbf prdGecldé ¥Heet Merder that

sheet was observed, and sticking of much residue of

the spreifisinas ratioonaypbeolethan bf  Thobpecificlesaneatiorwslyed. 2 by
oo RTRL e S ACEARLSES 125, 510120 LRy v
cut off Guthd ARREBVYRAESE vk hbt d3k 8 C Y T)roctgl R éxﬂgérrpwag ilIadiﬁ'tﬁ% with

manuf actured I'n the sane nmanner *as

- ultraviplecidy] andbatdliaivedayr sval clred, FNftdr Peelitof tHeas6tective sheet,

mat eri al egthi_ckness: 100 m of polyethylene, the
the prpdgojive sheeh alwing srsfagep{ithe silicon waferdthedpicr baam anident side)

was difeil BRGutn Gt oo ke ind fF bt AR DAL,

 (depodRs) Wik 9t Sieag, back side of the silicon wafer with

protective sheet, and the silicon wafer with

pr cslatdwrefrandhasd leramples afbesmparsonsbyuishp!the pbiechye sheet
cutting in the same manner as In Exanple 1, the

- of whighsinseitioheatyrtia s lgssdthan 1 conramination oksuafaeeief werkpisseby

decorf i BT G oK St isof o v e Bihiniiop

- prodREABEIVNIEE PRYES ciRBe Ellﬁ's%ﬂtiztﬂ@t L \Péirﬁ?ﬁ,l Gt 8drltribliEs not only to

protective sheet, the protecti eet 58

- reduckioPOSaPdidnffsM)al impact but also to enhancement of productivity:

- (Tenth and eleventh aspects of the invention)

. [Measurement of number-average molecular weight]

Measured in the same-manner as in the first aspect of the invention.

- [Measurement of refractive index]

The refractive index of base material and organic workpiece was measured by

. using Abbe‘refractometer (DR-M4 of ATAGO). - The measuring wavelength is 546 nm.

Example 1
- _fThe workpiece was a polypropylene sheet (thickness: 60 pm, refractive index:
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gluing surface of the silicon wafer (the | aser beam
i nci dent side) was observed particularly in the | aser
processi ng area, and deconposition products K-daBGRENB)SG)
were not observed. 5 Exanple 3 A silicon wafer with
protective and adhesi ve sheets was manufactured in the
sane manner as in Exanple 2, except that a

ol yuret hane sheet (thickness: 25 m specific heat:

L5 lllg. a8 besskonytexilanatead palyshase (tckndssi20qim pebsaveiindex:
sheet .in order that . the specifig heat ratio be
1.59), & Vfﬂstrfui%?@rﬁw@fp%@eﬁﬁves on (B wes g e%{a%(égﬁ%ytol%maﬂ
' ' ' ' le. 1 .th -
adhelivt 1 RO RIGE 1534, BRI Glordfiut Indek B bbadhed ' " Fhe refraciive

index atioadhizelsie sheet was not cut off. The protective
sheet was irradiated with wultraviolet ray, and the

adhBhs aravlieidiesiye solptiornd) waspoepapetas fafows.f InHE0 parts by
i 8 B Ry OBE e Pk B e Pt Srigoseon

area, and deconposition products

 copolyRferRRESH ¥EShPRIChEY] éili}%chgaﬁe r@-h!v&l?ﬁ{r 39%’9 E&?ﬁtéﬂ 8nd acrylic
15 eposits) were
* acid atautio by sweight of 66/40MAA80 parisby height of dipeh@erythri] -

hy using the protective sheet of whi ch

 moncly o H%g%;’ml?faeﬁ Bhe gmlmﬁméﬁ cgmp@m-éﬂzlﬁ%by wisight of
bon B85, B ORARPE RS0 eel FRRTRSS S i i b 7

weighitt cFpabilisdcoamit &ﬁmfmﬁa‘%@&dﬁafé I08f NUWFORIHOIRANETHANE
sinplified, and it contributes not only to 20 .
INDUSBRY¥(GQnLEP.)evere pddudeogatheri witn650 parts byt weightoof toluene, and

uctivity. . (Tenth and el eventh

e oSSk BhOE DL TS L 20 LSS o1

- 15

'Wﬁﬂ%@&'aver-age nmol ecul ar wei ght] Measured in the sane

er as in the first aspect of the invention. . 25

[ Meons oiticesienbe e Fb%f@@'ldn\é Sheet 48X InahifachiRéd protdciife bidewas
of base material and organi c workpi ece was neasured by

- adhergd by g rold haminator,zod @ pelyprofybme\theet with peBictive Shmet was

20

.25

fabri suring wavelength is 546 nm Exanple 1 .30. . The
a0rK pi ece was a pol ypropyl ene sheet (thickness: 60 m

| ESI%%WIC% qﬁ?ﬁmrglgg?/ﬁsl %Eﬁﬁé&fﬁﬁ,{ef@%%% ;eﬁé%y rr%m, fhePase

polyprefylartshue witttigrstectite SHbt widl plased Witk theptoRbliee siebMbpside.
. adhesi ve sol ution Slg was applied, and dried to form
UsingaWAG laser of wavelength 355 nm, average output 5 W and repetition frequency

.30 kHz, third harmonic wave (355 nm) was focused on the surface of polypropylene
- sheet with protective sheet in a diameter of 25 m by 0 lens, and the surface was

scanned by laser beam at a speed of 20 mm/sec by galvano scanner, and was cut off.

+ At this time, cutting of protective sheet and polypropylene sheet was confirmed. The

_protective sheet was irradiated with ultraviolet ray, and the adhesive layer was cured.

After peeling off the protective sheet, the protective sheet gluing surface of the -

- - polypropylene sheet (the laser beam incident side) was observed particularly in the laser

30

processing area, and decomposition products (deposits) were not observed. .
- Comparative Exainple I
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adhesi ve layer (thickness 10 m), and a protective
sheet was obtained. The refractive index ratio was
1.05. 5 The acrylic adhesive solution (1) wasppkepaiede)
as follows. In 100 parts by weight of acrylic polyner
of nunber-average nol ecul ar wei ght of 800, 000 obtai ned
by copolynerization of butyl acrylate, ethyl
acryl ate, 2-hydroxy ethyl acrylate, and acrylic acid
at ThetpadyippylengiiectofasGitbdsetl Hy, 1284 ip dietambymamie g inof

E diginta erythritol nonohydroxy penta acrylate as

Examp] o%f&FEF&%?tiPZ%F@e@Bﬁﬁmdwt glugd te enapsideref thapolypropyiene
be j ure 651) as

sheet ik lb PRS- BtnaGhP bt FABENaR, fiaiokn 8505 of thg polyproyiene

sheetafasfpbkotved aiiakiag 6f SAOP Ridifhe GEIERRARE dbcopoN B3R Pbducts was
POLYURETHANE | NDUSTRY CO., LTD.) were ac?ded t oget her

recogiiaeh. 650 parts by weight of toluene, and the mxture
was uniformy dissolved and stirred, and the acrylic
adhesi ve solution (1) was prepared. 15 On one side of

t @R aﬁcll}? heet, the manufactured protective
S V%%e eedf

sheet by a roll lam nator, and a

polThppobytrepderizbedt viistphodes Rt 911haee ibthe 8hm¥Wafanner as in
fabricated. On an XY stage nounting an adsorption

' Exampleat, @xenpt ghas pelyersthey perssnnsheetighiclomss: 1100 pynh, aefractive dndex:

PRV e e
0.97. EEIZS DU prokRibe shellf @%@Eﬂﬁ%ﬁt dlv\lggh% g@gﬁ%@ﬁéﬁg’ ?ti;]egt in

third harnoni c wave

the lowwr fagerewad procdsyat ipplakeanmd fohme indMdily ds0hRokitloa pedtret
in a dianeter of 25 mby fOlens, and the surface was

 residug 3T genssgted h@@feelbéwmra‘tycctavesq@e@candfpomrw@mhbgt. The
L : . ff. At thi.s tine,
prote B3P 0 o35 W30BHt PR 218505 el o e e

By pe\ﬁm%_ SFMd proRdtivel Rer ﬁl@ﬂfp@ﬁﬁ%%éﬁ%ﬁﬂ@ﬁker gl ihERCARIRDE
with ultraviolet ray, and the adhesive | ayer was

the podyprepfienerthperwisarbsenved, ahfl stitldngodinach reskius bEdbcompiRition
rotective sheet gluing surface of the polypropyl ene

pr‘)d“gtﬁ@ polyprapylens svas reagmizedi dent si de) was obser ved

. particularly in the |laser processing area, and
deconposition products (deposits) were not observed. -
30ELanpienat i ve Exanple 1 60 F-PO5329ND(SG)  The
pol ypropyl ene sheet was processed by |aser in the sane
meiheworkpidoe viasamplyeaihonetechdt (thivkinesy: 00@ A, Yefrtieeindex:

| no | ued to one side of the polypropyl ene.
1.59). The' po yc%rbonate sheet with protective sheet v%as glgnuiggtured-in the same
~ manner as in Example 1, except that a polyethylene terephthalate sheet (thickness: 20

. um, refractive index: 1.66) was used as base material of protective sheet. The

refractive index ratio was 1.04. ,

| Further, on a base material (thickness: 100 um) of polyethylene, the acrylic
adhesive solution (1) was applied, and dried to form an adhesive layer (thickness: 10
um), and an adhesive sheet was manufacturéd. The adhesive sheet was glued to the
back side of the polycarbonate sheet With protective sheet, and the polycarbonate sheet .
with protective and adhesive sheets was manufactured. By cutting in the same manner

as in Example 1, the protective sheet and polycarbonate sheet were cut off, but the
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sheet. Wien the processing area of the | aser beam
i nci dent side of the polypropyl ene sheet was
observed, sticking of much residue of scatteglpghzsonp(sas)
deconposition products was 5 recogni zed. Conparative
Exanpl e 2 The pol ypropyl ene sheet was processed by
| aser in the sane nmanner as in Exanple 1, except that
pol ynmet hyl pentene sheet (thickness: 100 gm
adhesefershedtives nonckeboff. Whelpré@ptiwdshetksesh intdRaavilRLIBhIBlet ray,
of protective sheet. The refractive index ratio was
and ghegidhesiee Jayarsiascurgche Asiiesipeelingeff Srequoteatiee sheet, thetpétictive
. opyl.ene sheet in. the |ower |ayer S
shecf PR Bolio: PR BEIYSA%0 R Shont O PEchenl eBHEuLs tresn
‘obse@vedbagiic ' I ; tive
B 20 S0 A BBl LS.
(deppsits) werealitabsatved.t h ul travi ol et rays, and the adhesive
| ayer was cured. 15, By peeling off the protective
sheet, the opening area of the |l aser beam i nci dent
sidE ﬁﬁlﬁghe pol ypr opyl ene sheet was observed, and
stic |ﬁ% of much residue of deconposition products of

pol HRIRPH MeIG WS proBRAYE hiE Sihe 5 aTRIES ﬁfig@aﬂ_mctmieg jn the

wor kpi ece was a pol ycarbonate sheet (thickness:

samegmpannes i3 wdEaneple Bdexcept thatz0yilicohheatboltiickndse:nE0q B was used
. t%tﬁ Ero ecti ve sheet E/as manyfactured in the sane
mstepd RhtbF palycithopsig shael 1By eyitipsin thesamg mysmgeastin Fxample 1,

. ' ;1.2 f ti
the PR et B O ol NP M, e B iR L o
off. sHmeprotetties shicef waciiadRitddWRK ult@VidletWas ahd b adhBsive layer
Further, on a base. material (thickness: 100 gm of

was @teds e tAjaraveling o thecprotective shible tieqmototive sheat glingwarface of
. lie nd drjed fo,.forman adhesive |ayer .
the sk fs (B9 T b JntideRt i) nabernyed ewabvlesisin the laser
SRR t A fEc ; ' . e he
proe bac %f;,éi@l’dééH of ? %lgs%g%@?p Egtﬁ %g’gélﬁégfergmhﬁoq%%%? Ele'ct ive
sheet, and the pol ycarbonate sheet wth protective

and_adhesive sheets was manufactured. By cutting in
t h& ppmativgrliammo3as in Exanple 1, the protective

T R M T
sameGEC SO B ATkl MR Y

refragtive igglent B61) was adedes badehBatpiisliof prot¥@iveshed! ByWulthg in the
surface of the pol ycarbonate sheet (the | aser beam

- same maanerasin Exaaplas $he protective sheet was not cut off, but the silicon wafer
- in thg lower layer was.processed by laser; and foams including decomposition product

- residue were generated between the protective sheet and silicon wafer. The protective

sheet was irradiated with ultraviolet rays, and the adhesive layer was cured. By

peeling off the protective sheet, the opening area of the laser beam incident side of the

 silicon wafer was observed, and sticking of much residue of decomposition products of

silicon wafer was recognized.

As known from these examples and comparisons, by using the protective sheet

. of which refractive index ratio is I or more, or the protective sheet having a base

- material of which refractive index at wavelength 546 nm of 1.53 or more, contamination
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* copolgméxitativh ofibhty! sirplatd, bhelacrag, Dih
|

observed particularly in the | aser processing area,
and deconposition products 5 (deposits) were not
observed. Exanple 3 A silicon wafer with pr@hﬁﬁ%bgﬁn(se)
and adhesive sheets was manufactured in the sane
manner as in Exanple 2, except that a silicon wafer
(thickness: 100 m) was used 10 instead of the
pol ycarbonate sheet. By cutting in the same nanner as

of surfacEntwptigicke (daetal MaRERI) WS deb@Bbosiish SblthGPEanRf er
were cut off, but the adhesive sheet was not cut

effetively suppresssd.ot Bettherethe Heestmpositionmradiicatebving process can be

w0 oL 1 i S v
impa%h&ﬁtalsﬁhb*itaﬂl%n%&h&m\kygésducg{s?%?si licon wafer (the |aser

beam i nci dent si de) 0 ved particularly in the
| aser 15 processing area, and deconposition products

eposits) were not observed. Conparative Exanple 3 A
' CTW%&E@&#%P@%WW%@;@@WQ@ and adhesive sheets was
ﬁ&gf' iLn. the sanme nmanner. as in Exanple 3,
[Me exc%ﬁ&é%@%&ﬂ }’%‘F‘%%Wgeﬁalaw&@?ﬂ(thi ckness: 60 gm 20

r ef Madgsuieddn ithei@ie rharhb) alBSth fi‘?sqta%zec{)@{sﬁe MReGfib@!  of

protective sheet. By cutting In Same nmanner as in
Example 1, the protective sheet was not cut off, but.

the.silicon wafer in the |ower |ayer was processed by
I a@@{‘@% f oans i ncl udi ng deconposition product

I esy d, bet ween e, protective sheet ..

anc i forkBie S ARLE DY EioaT Rt (RIS Ut ol Eipling

energyB:Jd0&0AsbIM th ul traviol et rays, and the adhesive |
| ayer was cured. By 25 peeling off the protective

shd¥t 3 baseenaserial megleaf galyothyldne nhpisthalateqeithinesd: 86 pim, total
coup ooty 4B llmefs. el g s o) peusbeiooniay ra ey i s

: ' th | d

o L St C it SO LD B S f o

conparlsonsf ( ! !
an adhaived ayer (@idkRERX1 0 @th). And & phot@ELVERhEet v &, OtgekbiP

sheet havi ng a base 30 material of which refractive

coupling eagreyratigavas 896t h 546 nm of 1.53 or nore,
OND( SG of surface of

coptanmi natiqn . 62 -.PO?@{Z
workpraglic pdhesivesalutipnd D vaaromrediet SlgUs: t Fol00 parts by
weigt bPRUTREAPACPST LA BELIKELY BRI 886 oF 400 165 obkfiEa by

deconposition pr VI ng
_ ﬂEthaSﬁrldi@,tan&%bjrlic‘
npact but al'so to

to reducti on of environnental

- acid atyatig by ovaight 0105 F56H 1,0 peirtsypy weight of dipenta erythritol

- - monohydroxy penta acrylate as photopolymerizable compound, 5 parts by weight of

25

.bel;zyl dimethyl ketal (Irgacure 651) as photopolymerization initiator, and 2 parts by ‘
- weight of polyisocyanate compound (Coronate L of NIPPON POLYURETHANE
INDUSTRY CO., LTD.) were added together with 650 parts by weight of toluene, and -
. the'mixiure was uniformly dissolved and stirred, aﬁd the acrylic adhesive solution (1)

- was prepared.

On one side of the polycarbonate sheet, the manufactured protective sheet was
adhered by a roll laminator, and a polycarbonate sheet with profectiire sheet was

fabricated.
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5 (Twelfth and thirteenth aspects of the invention)
[ Measur enent of nunber-average nol ecul ar wei ght]
Measured in the same manner as in the first aspestadd (sc)
the invention. 10 Exanple | The workpi ece was a
pol ycar bonate sheet (thickness: 100 gm total coupling
energy B: 720 kJ/nol). On a base material nmade of
pol yet hyl ene napht hal ate (thi ckness: 50 gm total

- couPh anX ¥steggyodntipAd ddddmptiba plataofalasrepbivatesinhthe
total coupling energy ratio may be less 15 than 1,

PolyGAbanals; Sediwitlyprabictvashegt 1as plabesswide theqirolerye Shey! Upsisle.

B iy A8 8RB0 S s
30 kiR ik BAmohitewh e BK5 nf Wik FOQisENER T stifthélo c%gb%@late

The acrylic adhesive solution (1) was prepare

- sheetrwith pratectivests@Oinzadiametoy of MejumHiy Bfleas ayd the spethoewas of

n r-ayerage nol ecyl ar wei ght of 700, 000 obtai ned by
SC“’mférggfjﬁ?r ?Pé‘?gtz%\fﬂeﬁ .Og?oa BRS¢ bicgalyanoscangierand ses pigels,

B e

10

15

20
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30

. proteetivwet sheettvads irradiafed dﬁﬂ?ﬁ)&tr@ﬁﬁle@rag@ﬁﬁd thé 8dRdive layer was cured.

phot opol yneri zabl e conpound, parts by wei ght of

Afteripgpling offfhearpiprtivesthast, thermyetective sh5dt gluing surface.of the

potyBftOh IR IR FAL Sl B Se) o abeer T o partippyn Ihaser
procelihe'higk L NEL MBSy acpbolld Wi oBdlO,

together with parts
m xture was uniformy dissolved and stirred, and the

ac‘rg}él i c adhesive solution (1) was prepared. On one
si §Omyraratiye Exampleal bonat e sheet, the manufact ured

gt ect h dh b soll 1lam , .and
0" T8 Bl Rte SaskT B FioRRosey by Yk ipdhe pasdt gt i
ExampRT, le&&dp® that Brtdctif0 3R2P NS 6D gludtoUhe Siie ) epﬂ?éh%&l{b@e

an adsorption plate of glass epoxy resin,
sheet.poWhen theqnetasinp asta ofitielager bbatiholéers BRI of WRSpdly@Eeshate
with the protective sheet upside. Using YAG I aser of

 sheet Wy abssrvpdnstickmg phmusharsidee of acptiering decamgositpr produels was

Lefuency 30 kHz, third harnmonic wave (355 nn) was

recogni
ocused on the surface of polycarbonate

Comparative Example 2

-The polycarbonate sheet was processed by laser in the same manner as in

- Example 1, except that ethylene-vinyl acetate copolymer sheet (thickness: 100 pm, total

coupling energy A: 962 kJ/mol) was used as base material of protective sheet. The:
total coupling energy ratio was 1:34.  As aresult, the protective sheét was not cut off,
and the polycarbonate sheet in the lower layer was processed by laser, and foams
ineluding decomposition product residue were generated between the protective sheet
and polycarbonate sheet. The protecti{fe sheet was irradiated with ultraviolet rays, and

the adhesive layer was cured. By peeling off the protective sheet, the opening area of

- the laser beam incident side of the polycarbonate sheet was observed, and sticking of

much residue of decomposition products of polycarbonate was recognized.
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5 sheet with protective sheet in a dianmeter of 25 m by
fE lens, and the surface was scanned by | aser beam at

a speed of 20 nm sec by gal vano scanner, andgVg§sLip (s6)
off. ‘At this tinme, cutting of protective sheet and

pol ycar bonate sheet was confirned. The protective

sheet was irradiated with ultraviolet ray, and the
adhesi ve | ayer was cured. After peeling off the
protective sheet, the protective sheet gluing surface

of &pe 19 . pol ycarbonate sheet (the | aser beam

i ncitd8APIed de) was observed particularly in the |aser

0, 400 O iRy R e
as indetangie Dosxetm tﬁfhﬁ'@ﬂ(pYiﬁg vﬁs%“sﬁ?c%ﬁ%zﬁﬁra(ltﬂﬁaﬁfefséz Rob Iﬂt?n)fc’ ame

manner as in 15 Exanple 1, except t protective

' 32 eEtlﬂhmsombaﬁg imagetial Ghivkeesst 1160 m]gn)-bﬂpoljlsa%ykﬂ%hﬁmdryﬁc
t . t : t
adheSlEsofution ) guas apblisek apd et foforn e adsesbustlayerdthickness: 10

- pm) ORAGh\YAResiwR! dhel ofFeli €5 %%lh%giag (s:%tf%; %IFTQEFQ{? the

‘deconposi tion products was Te

backmsidergfithe Qlidinewafel with plstaaie shh@eind¥as siEOE fake Wity

| aser jn the same manner as in Exanple 1, except that

protegiiyg ndhashosivg shegisavastreanydpnstngder  sheet (t hi ckness: 100
. Ling. - 962 kJ/ nol d
o biling HER g msPactat o Eaele | Heroleotm shsstsd seon

- wafeEWefednt b i (MBRIhdsi e Sh“'%éwgﬁ é&fﬁ% bir, L 9fe B{)ogénczﬁtg isﬁ%@ s

sheet was not cut off, pol yca

irradiatedvith bloweblet sagpandits apheRsiaps Wi uRRIE! AR $ebIRRBHT the

_ i acl ydi ng deconposition product residue were generated
| P"‘“eB‘éY%‘Z'@?F rojpeitveshesf gluing serfacg o theolifemrbafantthe Bsardicam

+ inciddRSid) b SheclBa TAREMAR p b BN S g rel Ang e gosition

produets (depithy Wére @bt MReifaget . the opening area of the.
| aser beamincident side of the polycarbonate sheet

was observed, and sticking of 30 nmuch residue of
_de%%%i on products of polycarbonate was

re . 64 F-P05329ND(SG Exanple 2 The silicon
wafaeli: ..t .ve. sheet S nufactured_.in the
Sl W Bl e iR 3R sl BICK Fok b shsedinghe

.saine-maﬁhd:ﬂe@(ﬁmEMfl e 2. bXdepk i lshe :
base materi al ﬁl(t [ cl?geglg?éli%%gﬁflag? tegﬁﬁ%@%gf%%@?‘hﬁk@m

25 pa dotpl ¢aplinglenssgy Az 692 kl/nol) vabjusi@ as BB ma2etial 3P ProlédtiRg
sheett o forman adhesive | ayer (thickness: 10

By cutting in the same manner as in Example 1, the protective sheet and silicon

wafer were cut off, but the adhesive sheet was not cut off. The protective sheet was

-~ irradiated with ultraviolet ray, and the adhesive layer was cured. . After peeling off the

25 protective sheet, the protective sheet gluing surface of the silicon wafer (the laser beam

- -incident side) was observed particularly in the laser processing area, and decomposition

T

- products (deposits) were not observed.

Comparative Example 3

A silicon wafer with protective and adhesive sheets was.maﬁufaculred in the
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M, and an adhesi ve sheet was manufactured. The
adhesi ve sheet was glued to the back side of the
silicon wafer with protective sheet, and the-$okkgop(sc)
wafer with protective and adhesive sheets was
manuf actured. 10 By cutting in the sanme manner as in
Exanple 1, the protective sheet and silicon wafer
were cut off, but the adhesive sheet was not cut off.
sameNhenner as Hx:Exanmls Resdcepiathat dttiylagt-ahgchowtateltopblyiriy ishdegt
[5'?‘% d the adhesive |ayer was cured. After peeling
(thicgpgss: 108 iy riprbequpliss sherey A: 0R2 kimstewas used shiase nyglterial gf
of the silicon wafer (the |aser beam i ncident
pmte%%ég&\%as observed particularly in the | aser
pr OB &6ttiAg irtthe 8amae Bthnd farcaaToN;
de %SI tsg wer e not ob?g%\r}géﬁh%;’gn ltﬂee%:);&rg si| Ih%gtnwasnot
cut b'étrthwlllbprpwa‘ieem ﬁhv éowaerd ayx tvess |pv<mesdad bys]saset;snd foams

i actured in same manner as_in Exanp
inc “gfi‘@é%{’m?ﬂ%e tig IHB UgrEere emsﬁ%hﬂmeen Gisetcciive sheat
and Sﬁﬁd&rk%o SThe égaégcq’lvg‘shée?%s tl:(f'é)df & w?th ﬁa{vg%f:ﬁ%s and the

was U as base m erla

adhesihelnyer Wy condd. | 1By pdelihh 6 RO BrofeoivE Ehedf thebﬂ:easﬁ{glirsa dfthe
the protective sheet and silicon waf er were cut off,

- laser fegm fn%«ieaaﬁé% pfthe stlisen wedier wastobservedyahd stickingofmech resitue

of def i ol ieh St B B W eS8 | ng i L ne. 28
Pr A BEtovErcih felse ?id}ﬁ;(lefl&hfg}g&eﬁ’fﬁé&e% saéag,g%{.a%{s@g%ﬁe

of the silicon wa eam?”’ i nci

protem shbstef whithatat couplingleyiedgh ritieisliexs Bianl, Of AeProtdctive
and decqnposi tion products (depo osits) were not

sheet %@E@é)ase optepalrofiwhieh mtalieplplig: @erex Aisiless kJ/mol,

contalfdafoR o e L A4 A b i o oLy

supprésse@X CRithef, iR dRbMIHLSRS éﬂ;@
EP éﬁbdl ckness: 100 mmb'toot a?bgg%g I%ng%ﬁ%?rﬁ&g% ZSI’ICbIg‘%ﬁ{mllY
simpliidnand it verribistesinat onbatoaredwdtioni ofendfonntnedl @abactdut also to
sheet. By cutting in the sane manner as in anple 1,

enhanFﬁ‘Befﬁr"(gP%]l“F*\’ﬁé‘%heet was not 5 cut off, but the

silicon wafer in the | ower |ayer was processed by
| aser, and foans i ncluding deconposition product

- INDUSRIADAPHITEASINErRt ed between the protective sheet

and silicon wafer. The protective sheet was irradiated
wi The protective shieet for dgser prwessidpeof the invention is used when

- processing the workpiece by ultraviolet absorption ablation of laser beam. The
~ invention also relates to the manufacturing method of laser processed parts obtained by
- processing of workpiece, such as cutting, drilling, marking, grooving, scribing,

trimming and other processing, by ultraviolet absorption ablation of laser beam.
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adhesive | ayer was cured. By peeling off the

protective sheet, the opening area of the |aser beam
incident side of the silicon wafer was obseryeshsaR8n (sc)
sticking of nmuch residue 10 of deconposition products

of silicon wafer was recogni zed. As known fromthese
exanpl es and conpari sons, by selecting and using the
protective sheet of which total coupling energy ratio

is less than 1, or the pCbA&dSi ve sheet having a base
material of which total coupling energy Ais |less than
800 kJ/nol, contam nation of surface of workpiece by

gﬁgg?gg rBie@tE\lrJ i t ggt%f faﬁ&%goéégs i fg%%%ﬁt)slg ab%ggﬁ:@@m incident side
ofa M@mk;ned&gﬁhBHQﬁﬁﬁeSSIﬁgl Ehebﬁo&ﬁfééé %hltﬁils(lnﬁc a%o%idnfdbﬁﬂmn%@qjaser

it contributes not only to reduction of environnental
ealPnpact but also to enhancenent of productivity.

| NDUSTRI AL APPLI CABI LI TY 20 The protective sheet for

| aser processing of the invention is used when

proges V. a thQ

Doy 2E T Sh ol D iag Pl el bhotdot R Bl 1 BRCH 8B
transpiigsivityninflaset bednn gbsoeitivadegibn ivlesy thad 90%$ sed parts

obtai ned by processing of workpiece, such as cutting,

driIIing mar ki ng, grooving, scribing, -trinmng and

B n traviol et ahsorptio Iatl
 of TacHi Rk er et oo iegeating SEEIRIR of 2 Wheroin
prot@ﬁ@éﬂﬁ%thﬁaﬁ%&ﬁé ifeQhyd iddd posed at
| aser beam i nci dsént %lr?ﬁ%gg%}fgﬁg%?p%?%%ga\Ahen
processi ng the workpi ece by ultrasoni c absorption
abl atign | aser 5 beam 2. The Froy ective sheet for
| as '%iecﬂf glechveshest fot lapenprocessing ef elainna, Wheghin the base

: mateﬁ%l %%%%b&%aﬁ% aser beam absorption region is |ess

yIBFOt ective sheet for |aser
processing of claiml or 2, wherein the protective
. sheet has an adhesive Iayer provi ded on a base
mate r |'1316 Pprofectifeshest dorlasar peocehuteg of daint 4selierpinabeRtionty
3, wherein the base material contains an

We‘glg‘roé r“’rEPc“i‘- e fing pErpetiiign gnit fercopmesme the/eroniatie polyorer isdler

wi% F@sRssing of claim4, wherein the ratio by weight of
aromatic ring in repetition unit for corrp03| ng the
aromatic polymer is 41

6. A protective sheet for laser processing used when processing a workpiece

. by ultrasonic absorption ablation of laser beam, wherein the protective sheet has at least

an adhesive layer on a base material, the etching rate (etching speed / ehergy- fluence) of

-+ . the base material is 0.4 [(um/pulse)/ (J/cm?)] or more.

25

7. The protective sheet for laser processing of claim 6, wherein the base

material contains aromatic polymer or silicone rubber.

8. A manufacturing method of laser processed parts comprisfng astep of

disposing a protective sheet for laser processing as set forth in any one of claims 1 to 7

at the laser beam incident side of workpiece (1), a step of processing the protective
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wt % or nore. 20 6. A protective sheet for

| aser processi ng used when processi ng a workpi ece by

ul trasoni c absorption ablation of laser beam_pyBes&imss)

the protective sheet has at |east an adhesive |ayer

on a base material, the etching rate (etching speed /

energy fluence) of the base material is 0.4

[(pm pulse)/ (Jlcnm2)] or nore. 25 7. The protective
sheet fug dasef procdsaing und woelgsederty iahdiating Wit lasehesei (2)! 48 peeling

ﬁase material contains aromatic polynmer or silicone
off the pgtsctivgshept fonlaserarecassing fivn theavarkpiteesaier pravessie@).

parts conprising a step of disposing a protective

sheet for |laser processing as set forth in any one of

cl a9 mBTHe fén _ A4 DG i 3

wor kpi ece (1%}‘?“%%3 egﬁlg’fa og?aégfe%lg?%gé%;%gﬂs g?g{melgtg(fjsrgg%w the
workpiqoe $320NDE 96 hect matetial, @irchiabeard pleatemaidtar watky, glass

with |aser beam (2), and

7 bvvork('piec.eb irrad%agtin ) AN
subsirale, Gepmic sylisirpigemistad s {resesmeenduptor lasetdlight smittiag or phpto

The

deteCt i O ENERR A oA R et < ot claim

8, wherein the 5 workpiece is any one of sheet

material, circuit board, sem conductor wafer, glass

subk r & wanufectaning methiodtof diser, proetsadd maradtyraing a protective
j conductor laser light emitting or photo detecting

_ |
sheet JpElascliProcssye RBNER AT o0 adlivalve &H¥EE O bategnatgeak with 1 or

ol SASER LN e A S GE F

rtbs
matetid\tb BRririttioh eaficiant AUREHANEE eV waBleReR IS WakBleka! -
wth |l or nore of ratio of extinction coefficiéent at

(extingtion goefBrient ratieyentinetics] corffickenkaviltravielebregion wavaberigth A of
. . extinction cpefficient at yltravjolet region :
base ‘tv?g“\?‘e‘ﬁfe?fqdlr ?lte%“’Sng%&&.f%&%%é’fOC(Eéswg extingrion ereReieRia

altravidlbi Rofo L }ar i clye : - vipl @t _region
g At A AL st b o Bechride T o1
adhesiesleyerpf protasive ghoet £t hsee pioesssaRab thein6idbnt side dflaser beam
ul travi ol et regi on wavel ength A~ of workpiece),

of the orkpiees. dgtep of Pegseesingdiedrotoctiversheetdonlgsor proceysing eiid

the ingident

B R

20

-forlaﬂgﬁﬁéﬁﬁﬂg%ﬁnﬁ%&b : fet«,é\,!lﬁeﬁ;}gggssi;lg_r | aser processing

and worKpiece by ifradiating wth | aser beam and a
step of peeling off the protective sheet for |aser

' prgiessi ng fromthe vvorgé)i ece after processing. 20 11.
A renub aanptacsingsatled off lasea processed patseiusing apragctive

sheet F53'14¥r &oBés‘&an ‘fntzlxlzl\ﬁg at least an adhesive layer on a base material, with the -

extinction coefficient at ultraviolet region wavelength A of the base material of 20 cm™

© . ormore, comprising a step-of adhering an adhesive layer of protectiver sheet for laser

30

: -processing to the incident side of laser beam of metal material, a step of processing the

protective sheet for laser processing and metal material by irradiating with laser beam,
and a step of peeling off the protective sheet for laser processing from the metal |
material after processing.

" 12. The manufacturing -metho_d of laser processed parts of claim 10 or 11,
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sheet for |aser processing having at | east an adhesive
| ayer on a base material, wth the extinction
coefficient at ultraviol et regi on wavel engt hpZpo 536 olibesc)
base material of 20 cmr or nore, conprising a step

:of adhering an adhesive |ayer of protective sheet for
Iaser 25 processing to the incident side of |aser beam
of nmetal material, a step of processing the

whepgin tleatlitsdoletregionfvarveleagtyd. pr3zsassi ng; and net al
material by irradiating wwth | aser beam and a step
of peeling off the protective sheet for |aser

50115 i B R Fr waE s Sred ety S%l%é datugdive

‘ sheep&frﬂ&e@fnro@bs%iﬂ@hh@m@rat febst anﬁé%lhgsﬁ@ﬁai B 1or

the ultraviolet regi on wavel ength nm 13

- morgrpfugtia of density ofitietimse mﬁtekmkmdqnsmpeﬁsaﬁpw (cEnhl]?Y mnﬁg

heet for Iaser proceSS|ng havi ng

de@%@g?rﬁggsf?cm@t@\éﬁaéﬁ P@t?%veﬁ hegit for Inses @m%&%sélﬁ Telensigy @ﬁwquawce),
comfd B 58 o Shlshan AARSHIOta 0 I B0 B S0 By b

dens
to thﬂmcaiﬂnahlde bf M@ﬁﬁ@ﬁll of ﬂl&ﬁ\h@ﬁ(blécc@ ra $t@P6 prBEARGIAS %l!{é"[&ofectlve
density of workpiece), conprisinga step of adhering
sheepior éﬂ#ﬁ@yp%smawl “@fkmcmttwomadnunglm liser béams @nd a step of
CI dent sjde, of | aser peam of the
peelifts SFIRS pip cgvgflbeﬁ?@(f BroeosessHig from thsrwerkpiers altergiersssing.
for | aser processing and workpiece by irradiating with
| aser beam and a step of 10 peeling off the

pr ol4ctA mansfasteting afettodssilager gﬁﬁéﬁb@ fartd WMidikea protective
rkpi ece after processing 4. A manufacturi ng

‘sheet gy 36¢r Rspcqsaaé ha‘fm) sideessdn pélnetssvetiyyey onnagase matsrial; twithesthe

s S D T P S L

yer on

-adhei9S RiyBPRhé plotdtivd sHedf ﬁﬂ@asgf %y g6 g}g‘i? 'ﬁfé%&d?&c 4f38ser

of adhering an 15 adhesive Ive
beamstfanttalf ratetiasestep vb posedshg the pidiectivl eheéte fir 18defl prodbssing
| aser heam,of netal material; a step of processing

and rpqial materal byiitradigtingwith daser besan, apd@@mfmgelumnﬁ"ﬂm al

* oS8 ol RS B 5 e GBS0 7, O

200
1sheet|
+ mone St S65RRL DS Tk P sl Rt =

~ strengih of GeikpietRRas1e théhgth' 365 iisPe %ﬁéﬂ@@ of %fo%fii% %?1 cet for

25 .

30

fromthe nmetal material after processing. 20 15. A

manuf acturi ng net hod of | aser processed parts by using
a [dbot donavdactuiverpmethod of Baer ppeasabsdri®yhaitighgpmtective
alst an adhesi ve Iaier on a base material, with 1 or

diehrlases procsesing yrvinecst Wbanswl?@ﬁig@ eyt opp bessonpivgals bl or

strength, of workpiece), conprisi ng erin

- laser puocessing / ‘tensile strength of workpiece), comprising a step of adhering an-

adhesive layer of protective sheet for laser processing to the incident side of laser beam'

of the workpiece, a step of processing the protective sheet for laser processing and-

- ‘workpiece by iirradiating with laser beam, and a step of peeling off the protective sheet

- for laser processing from the workpiece after processing.

16. A manufacturing method of laser processed parts by using a protective
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25 adhesive | ayer of protective sheet for |aser

processing to the incident side of |aser beam of the

workpi ece, a step of processing the protectipgos5heatn se)

for |laser processing and workpiece by irradiating

with |laser beam and a step of peeling off the

protective sheet for |aser processing fromthe

wor kpi ece after processing. :30 16. A manufacturing
sheetfot hroer wbcdssing haying ackasdn pdlidsivellyyer 5habase MaRHAL Withahe

.69 F- PO5329NI SG) sheet for |aser processing having
tens smeeg&o‘?aﬁo i Tpre| eApeRTising fastma@fgadlmum prnpdhegive fayer of

e T S N
- a step BBTocdstihg HRSHOtRIIOC Gl Y l:%s@r ﬂrB@es%iﬁ% 'ag(? Rletat nfifer by

. .Jaser beamof netal material, "~ a ste processi ng

irradigtieg piithtleser bean,sind atstdparf peakimy ofpthe pestsithg shoet foEtasdr
materi al by 5 irradiating with | aser beam and a step

Pmcea?m%éfé’m%){%ﬂ@l ey APeeporessingheet for | aser
processing fromthe netal material after processing.
17. A manufacturing nethod of |aser processed parts by
~usilig & manifecitinemeiod F 146 pro@S&id PR BGIRINES ]&ﬂéﬁﬁ%

at | east an adhesive |ayer on a base matéri al,

* . sheetferdaser proessing havirig atdedsbamsdhepize ldyeromea haseahaterial, ith dess

rkpi ece (specific heat

_ .| t 0. i i t of , € (
than 15455 3t gisBiifheat of Babagrmasial thaesticioebpr BPRDESE: ve

(specﬁi'&‘}%ﬁt_ b 5=| PeGFic hRHAFHER! @ggéalgo?fygdﬁcjtﬁe el r’ﬁ‘?rgﬂ?% si ve

wor kpi ece), “conprising a errng af
procebsingef speéifip heataxfivorkpist StonksilgSaép Of AIBSHAE AadiRsivie
{g,fFCI dent side of |aser beam of the workpiece, a step
layer gk prgfegtivasshenifor laseprocessing e therirwdent sidelofidaser beam of the

S R LB i b A e

by irrdditidgdSieK last IRGRS Fhd'S stfeg ?gk%éti:@fg ‘rflygrtirﬁréé t)ﬁog%tig% tsﬁ%g for laser

processi ng. 18; The nan

 procegsingcfesn ditt warkpiecohiftanytonesiag. ¢l ai ms 10, 13, 15, and

17, wherein the workpiece is any one of sheet
material, circuit board, 20 semconductor wafer,

e ST O S

- 10, -139!35,%&i1'1,9wher€inetﬁ€-%rlﬁﬁé’d'e‘lis aﬁ\@% J}ng%ﬁm B5h1, circuit Board,

sem conduct or package. 19. acturihg net

. semicqidubtas wiafqy glessubsirga icegnié subsianemetal aibria®, seaficdiductor.

and 16, wherein the netal material is sem conduct or

14 .
- laser light emtiipg orphoto defpefingsalement poard AMEMS baerdysaidwgmiperivodtor

25

30

f laser processed parts by using a protective sheet

packagg. . : , .
, P or | aser processing having at |east an adhesive |ayer

on a base material,, with 1 or

19, The manufacturing method of laser processed parts of any one of claims

"-11,°14, and 16, wherein the metal material is semiconductor wafer or metal substrate. -

-20. A manufacturing method of laser processed parts by using a protective

. sheet for laser processing having at least an adhesive layer on a base material, with 1 or
.- thore of ratio of refractive index at wavelength 546 nm of the base material to refractive

- index at wavelength 546 nm of organic workpiece (refractive index ratio = refractive
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nore of ratio of refractive index at wavel ength 546
urn of the base material to refractive 36 index at
wavel engt h 546 nm of organi c workpi ece (ref rmagbb¥gonD(sG)
index.ratio = refractive 70 F-P05329ND(SG) i ndex at
wavel engt h 546 nm of base material of protective sheet
for laser processing / refractive index at wavel ength
. ., 546 nu _of organic workpiece), conprising a step of
mdeééh@ﬁ’%@}l%lﬁ Pl bese| magterialaff prétective ahest forases pretssim/
| aser .processing.to the incident  side of |aser beam
refragie WSQ%?tg‘%“ie Tl %&i i gf orgamic sypripiess). fompsishig a siep of
adheBin j r r i.ng. _and organic
g Dt e A AR Rk ' el
side of lasqydelunreg tled drgditie worlglia] 4 wiep sheRkedsRip thé@lective sheet for
__processing fromthe organi c workpl ece after
laser progessing and organic worlaneresut inadiatingwithdaseobedna sad a step of
. rts. by.using a protective 10 sheet for
peehﬁéggﬁﬁiﬁ%ée%@? ﬁ*&eﬁ%& TaSe ppogsslg; oz, the rganic workpigse afer
procéssihg_se material, with refractive index at wavel ength
546 nm of the base material of 1.53 or nore,
conprising a step of adhering an adhesive | ayer of
‘thglprot ective sheet for |aser processing to the
i-ncid

et anyfactgring method 1f laserprovessedypants by wsitigm motective

- shect SR or eGSR 11 PLOABELN G, P B Skl Ot 39,

processing a

refradiize @ideR @@ WavebtktR 54O nHl TRhObasL Sl of i k3 kp ?}%e, comprising

protective sheet for |aser processing fro
a step} ¢fgdperingan adbekipe byer affthe propective sisden r 1dar prdcessing to the
| aser processed parts by using

. nuf act uri.ng nmef.hod of 2
- incidep B@SP@&SPW%% PTERIEE WoskpipCeph 8i6P 6F Progessing the prtective

sheet f@asde | : a_base erial, wth |ess
e e B S B Pl e R o P gt st s
step of peqlingngt the @i @¥ctivalshest Forl19deR préc@idtlgd H6m BOBD
equi val ent to m ni num val ue anong suns of co I ng
workpiegeragigr processéngcar bon atomin resin conponent for
conposi ng a base material and other atom coupled with
the carbon atom/ total coupling energy B equival ent
t oM nj f upl i ener of one
P HRRSE SR Brock R plE by, Gk Hfrclreie

carbon atomin terral conp

sheet for i provesingilaciog ableaddnAdREsiveth aP FHOHPIsE thatdridD 4iACless

carbon atom, conprising a step ot adhering an

- than 1. offetal Goupling encrgy rapio dtota covplingremetgyfratio Fastat coupling energy

beam of the

B e
wsin gl LSRR AREE Sl LSRRI o

i rfadi ating
atom /ttbiel cquplihg ehérgy BsdgaiialehPto hafRmNDsSmtbiitubdsUP dolifling

or gani ¢ wor kpi ece after processing.

-energy-of one carbon atom in material component for composing an organic workpiece
and other atom coupled with the carbon atom), comprising a step of adhering.an

.. adhesive layer of protective sheet for laser processing to the incident side of laser beam

of the organic workpiece, a step of processing the protective sheet for laser processing

“and organic workpiece by irradiating with laser beam, and a step of peeling off the

protective sheet for laser processing from the organic workpiece after processing.
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.30 71 F-P0O5329ND(SG) 23. A manufacturing nethod of

| aser processed parts by using a protective sheet for

| aser processing having at |east an adhesi verlmy8rofh(sc)
a. base material, with total coupling energy A

equi val ent to m ni num val ue anong suns of coupling
energy of one carbon atomin resin conponent for
conEosi ng the base material and other atom5 coupl ed

Wi t

3¢ ha mpaubstringonetbéd bksertpheres@daktd bymking a protective
adhesi ve | ayer of

ri sing a. step. of adhering an
Sheeﬁf%?a@'s& I!?‘\‘?geséwgé’tae’fn&at ?%‘é\ﬂl B layeIon Bbash endtarial, et total

a ste

conhEntly OSSR e AP PR S Ao

pr ocessi ng
carbamatomnin Ty cempOdap iR eBmPYsihg HRtaaE A 5l JtBSSom
eam and a step of peeling off the protective sheet
couplesywithidhe caghogaeeniof tess tham806 & immdy epamprisingor dtey efe@hering an
r_praocessj.ng., 10.24. The mgnufacturing net hod of
adtetyl HseR SR EREIT bt fof Lisergmagersins to fhegosidenymide o serhgam
of inbrReRie MrEIXEY, KRIBR pi:cg?clegsg%g fﬁg ?Bés)c{ect&le rsﬁgéttfoﬁgge% %rocessing

sem conduct of wafer, rate, ceram

 and igerigsnic Boekpiewt tyl insdiasing it 1ase BeGANHIGE Hp bf3eling bfF e

em t%lln of photo detecting elenent board, ME
proteglive sheetdpplasernroenseing fiom tha drcarganic ¥oriasece Riter processing.

manuf acturi ng nmet hod of | aser processed parts of any

~one of clainms 10 to 24, wherein the base materi al

CorM4ai Mhe AfARIchEiNRGhIAB] oﬂ%se?%%&c‘é%ﬁ é;gﬂbaﬂglgh&ogx or s

manuf acturi ng nmet hod of [ aser process par any

- wherein ghesihorghaicrvorkgieed 13 ahp 0BS of viReiitioard, RembAGREsH vider, Slass

drilling, 27. A protective sheet for |aser

- tting.
| S“"S“(éfeo El‘éfg%?%?%lba%t& PREbsybatitlectemieandyctonlaserdight emittisgor photo

detechifi s gl ny .one of clains to 26. 72
°°F-%§§‘§§‘8‘%@k§§ﬂ%ﬁ%?ﬂ§s‘f@§8? YHIREELIETy prot ecti on
sheet (2) capable of effectively preventing
contami nation on the surface of an article to be

pr 8ée s%ejmlayufaﬁmmlr)g mthddnflmeﬁﬂtémgﬁed EﬁﬂsCR/ﬁdhg Rk of lafns
€ pracesse I'S processel t he V_absor t1on
10 o 38, e B B e rattiet pomBanomtio popmacrss slisanermbhesd

for a | aser processed article (10) using the |aser

26. . The manufacturing method of laser processed parts of any one of claims
10 to 25, wherein the processing is cutting or drilling.

. 27.  Aprotective sheet for laser processing used in a manufacturing method of

laser processed parts in any one of claims 10 to 26.
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processi ng protection sheet (2). The | aser processing
protection sheet (2) is provided on the |aser beam

i ncident surface side of the article to be 9&9%@§§§§b(se)
(1) when the article (1) is processed by the W
absorption abl ation of the |aser beam (7). 73

ABSTRACT
A laser processing protection sheet (2) capable of effectively preventing
contamination on the surface of an article to be processed by decomposition products
when the article to be processéd (1) is processed by the UV absorption ablation of a
laser beam (7). A production method for a laser processed arficie (10} using the laser
processing protection sheet (2). The laser processing protection sheet (2) is provided
on the laser beam incident surface side of the article to be processed (1) when the article

(1) is processed by the UV absorption ablation of the laser beam (7).
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