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DESCRI PTI-ON  MANUFACT URI NG LASER PROCESSED
PARTS, AND PRESSURE- SENSI Tmmwmmu SHEET FOR
LASER PROCESSI NG USED 5 FOR 1111212 1 1 1Y |
[y 11113 0 0 1t 11111 | | t166hee1 | ! TECHNI CAL

FI ELD *000002* The present | nvention relates to a
manuf acturing nmethod of PESERIPHE®Mssed parts for

machi ni ng wor ks such as various sheet materials,
circuit boards, 10 sem conductor wafers, glass

: subsM@UasAmmm@mmma@pmsm Pko‘@é@gmmms AND

sem.conductor |aser or other light emtting _
r BBESSURS:- @ENSHHNESA[BHES&VE:SHEENBO&D%ERERE@CESSING USED
sem conduct or packages, %) t | eat her, paper—_or the

i ke, by using |aser, be:HFI r|II|n mar Ki n

grooving, scribing, trinmng, or ot her shapl ngl_“u ""ﬁm m""”’mm
process, and ~an pressure-sensitive adhesive s
TECHENIQAR@®EEDNg used for this purpose. 15 BACKGROubdo2+
ART As the electronic and electric, appliances are

r educ ekheipressitzigvensioanelates to 8 mapufaehmngamthodaofelasﬂrqmocessed
red?ced I.0.Size . and .advanced jin definition, and_ high

iTPACHRInG WOk SYER Bt VATIoUS shech mataiials ANt oprds,
SBRSIALAG AfeRAEaS: Hhs 4%%{1& BURELEL W sutétmtéso 20
m or | ess. e conventronal press process
sbinduokidagomlases @8 6thet HightRudRingio? Iﬂede&vmg'lbléﬂient"éubsﬂ:&@s NEMS
at nost, and such demand cannot be satisfied. Drilling
substraigsesamirendurior packegese ploth denthes, paper or thcﬂx&semsgusmg laser, by
recision, and.drillin

B BIRAL R EoG PGy LI SR o RUA SBUDE pigcess, and
@ré%%u&@%né?ﬁ@é&@ﬁve P of ’lasg??ll&'cgés REd R fifs Cgﬁﬁﬁcisg.y |

using |l aser beamis 25 attr ng w de attenti
partl cul ar, the machi ning nethod by ul traviol et
ﬁg Etlon abl ation of | aser beam of snall heat

F definition is noticed as precise

out!i t dorflned

st ng BE PEERGH TREIRE Bhidchref aidice Pt TFe A3ty
cHRPOAH phits £8 alBirbdiced ULE18E AlEsHVERAA ThRRAWRIOK, and  high definition

pressure-sensitive adhesive tape or absorption pla

aud highpr8@sibmarerdeprandet si merhimiyg of parks dtanachinisgipeaistondf +/- 50

the work. It hence requires an
pm or less. In the conventional press processing or blanking process, the precision is

| about +/- 100 pum at most; and such demand cannot be satisfied. Drilling of materials

is also demanded to conform to high definition and high precision, and drilling by using

- conventional drill or die cannot meet the needs.

To solve the problems, lately, machining of materials by using laser beam is

. attracting wide attention. In particular, the machining method by ultraviolet absorption

ablation of laser beam of small heat damage and high definition is noticed as precise
outline processing method or fine drilling method.

By using laser beam, however, carbon deposits and other decomposition matter
generated from the work, pressure-sensitive adhesive tape or absorption plate during

laser processing may stick to the surface of the work. It hence requires an
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1 aftertreatnent called desnearing to renove the

deconposition products. For exanple, in the case of

wet desmearing by using agueous solution of potassium

per manganate, the environnmental pollution is

i ncreased due to treatnent of the waste |iquid.

Sti cki ng st réﬁen(g h of deconposition products increases
iahterreapRetic SPRAINGOIEMORe he dgreropwsitionpreducts. ndloy example,
Is 0 rocessing at.high |aser. power,

R A D O —
ali¢ @tvitoateRRNpolI@dnti HMcRLRN df2ap @reaﬂrﬁen@oﬁﬁ@%agffqg]ljid.

region of the work is cut off at once, the wor cut

pi ece) Stickipg strérigth nfrdetioatpekiyion btatucrinaesss ingpropottion to the laser
2)and|i‘nvg is, difficulf. To avaid thi's, part of the .
FURPPIER rRERostingly, indhe cas of laser nrocessivgiahhighaseppeseet, it is

L dAS rBmShegd L] d - rocessing, a dicing

met hoé o? sgé%fotn ﬁg}l}g{_{g}r&u%fﬂéf%&éeﬁpfgﬁosed, for :
exanpl On thepehieehand, i akpesiaied RHEANST the wotPR%uBdR 4t dncel the work
this nmethod, the work is supported and fixed on a

(AUt pisge)dreps off immediatelyafter precesiing,cinkdyhandlieis diffiewit. ABo avoid

crib in thi at en eference 1, the dicing sheet

65, it 38 e gt rdionc i3] Systcmhamh g Binggwsed. ahoet
andagg%%--,g%ﬂ@" ' | ay: | sposed on 1

one side o?&{lﬁ%_ a elE rl?gf?i.gé;}ﬂlgﬁséséﬁg,taﬁ%lrg{nggﬁezﬁodsotdsenucon%uctor
prfes sudiscleseds for iexemple|Faphnese [ajdespendatdi® NoU002084378Y.  In this
| ager beam while the support sheet cannot be cut off
Bethodstbe vwask iy supperted andrferedion alicing ghegiomid thé wotloiseiced by

0. thi bl j cat,i gn, ., .t he ressure-sensi.ti ve adhesive

', PRI B B EFSES, B8Rl PR s
we¥el i f <eR&iki di

el o, g Dheinf A GuL SERLASUGalReyfrdispossd on

mecidaiofithe paseamatedanpbeithérpthe praxduretsenditivdi@dhesive layer can be cut

ssure-sensitjve adhesive layer may invade into the
EBETrsbeasn. while the Synpgrishess casna beett o bK lasankpamay

stick i . . r,face area. aresylt, it

beco rre?hgﬂl?lflg E‘ﬁ 51? ‘08 5@%‘3? disp ﬁ)s?cﬂlél @}S&%ﬁacagwge ®f rom
bure-sekitiva hldsivanayd ' | I

I?rs lI;reence 1hllelr d tgl reﬁ}ocﬁﬁgﬁ%g&% ?tﬁ% yc%hng%gﬁ?lg}%f (Bvavelength

196¢ am)raf A A rlaser being lnsed, oslaserchenineofiruby beer (waotlegi@h 694 nm).
portions are exposed to

her(ﬂgél prqcess, .25 ed(g’g X )
HFOFHBSY & fAeguposition prouigt ok the prassyresersiiyarghesize laypomay
ihwade iRLE t rel.iabil] | so declines..A laser
1pr 0Cess| ngmﬁg?%gg?glgrfﬁ%lhg%&f %%Ig]r?e‘mr fa'}f;alg@ ﬁckfg@y to the
ihtasface @88l AR eEsult] € beddes RS AR8H pad! H%r thE QR‘?I%& t from th

(Japanese Lai d-open Patent No. 2003-34780). cetfromthe
vk efiesanplicatiethdislagenpracessingon, It tsHenpe barduo eems@resthé dosit
cadh%sﬁi ve tape for |aser dicing has 30 a non-radiation

ctPr “g‘_Y?’y ﬁﬂf“@%ﬁﬂte- wrilgry sipes thameaseseinchides a thegmal process,
el gpattibANac Wih R dtY BRrmal damages. As a result, the processing precision is
lowered and the reliability also declines.

A laser processing method combining fundamental wave of YAG laser and

water microjet has been also proposed (Japanese Laid-open Patent No. 2003-34780).
As disclosed in this publication, the pressure-sensitive adhesive tape for laser dicing has

a non-radiation curing type pressure-sensitive adhesive layer and a radiation curing type
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2 pressure-sensitive adhesive fornmed on one side of

the base material, and the base material can pass jet
wat er stream of water jet, and the non-radiation
curing type pressure-sensitive adhesive |layer is

provi ded between the base material and the radiation
curing type pressure-sensitive adhesive |ayer. 5 Wen
pressrersetisdivecadbesivg formed adleae side of tisdbass matenibl, ard theitiake
th ter mcrojet and l.aser, an sed in,.a, dicing
el PGt it SR sEgP ofplsr Jety ﬂa’g’rtﬁs PoRrZigjion suring type
PreSfRSarRRISIdhés G AYRES biiddRRhEerl S BERGY LHE he
cooling effect of t water jet. Accordingly, 1t 1S
exdxioh edrihg typepess®-sensitiveigdhesive ¢perposi ti on of
pressure-sensitive adhesive |ayer or base material by
heat o¥headlis prossurgisgrsitye adhesiue tape iswmbineewith the water microjet

re-sensitive.adhesi ye.tape i sed in.the djcin
R A N R AR
Ssupdd§ {
D S B R Y the BB e Aot
Aewudipgly; itivexprctduc ssppréssmadtisgioedeenpotitive of pabwsd-vensitive

%ﬁyer Pr base material may invade into the interface
StiKe [y Peeihase maksial by heat of dpsexinadiatiopet Hamgver, when the

o) + or r.. and y sti,ck fir o t.he )
PR LS 83PN B4t A ot St by s
Gt U 158%Y, thE prissurdiIenbitinee AW By erBiBa8¢ RlaterfalBHE bE fnelted by
alimt in reducing the cutting wdth.in dicing.” This
the heas ofi laser irtadiations amigheidettompiositioniprodwets dfipréssere-sensitive

Laneter of the water jet. Hence, the npanufacturing .
% @%‘E&Ord?ase HRIRTRG A3 davsde ip phe interfaggef thg presgure-sensitive

, A o o
ARl N N B Ry TR v, an
sirjlarcproblegis@s imdrnbiopéEaRIve nfay BROL, AaOWHE BEngRhRPthibjet, there is

| aser processed parts easily and at production
aclirpit én eadegingyheeytting widthyn dighe: e Sdiiniy beomisa tiercattingrwidth is

t h chinin S ace due tqo decqnpositjon_products
%lgeﬁﬁ??h@‘ﬁ :afﬁn?%eft #éLWPI?fw abFags g’f‘F penyiactunngeftigienpy of

skinidoRd AtHEEhi PLIsqGWeled. Pr€SENt a pressure-sensitive
adhesi ve sheet for laser processing for use in the

manuf acturing nmet hod of | aser processed parts. The

resent_inventors intensively studied the
%%%Y@EWWYBNT@NI aser processed parts and
pressute-sensd ti.v

hor igven 1g8|1§/§ev?% e@b\@ég%g Sgb}e;ag)‘rgyel: o %{[fnfs;g%ﬁstslsl fihce an
oBREt heRYf ¥PPleOMR aRtRIEERdY RAGHE 'o?gdsgﬁé}[)&é%g@d%ag‘g easily and at
b e obje

elow, it has been found that t S can be
pashictoreeffiejency by teiffeuti velg s@sprebsingrdoltghinaion of the machining

surface due to decomposition products when machining the work by ablation of laser
beam. It is other object to present a pressure-sensitive adhesive sheet for laser
processing for use in the manufacturing method of laser processed parts.

" The present inventors intensively studied the manufacturing method of laser
processed parts and pressure-sensitive adhesive sheet for laser processing in order to
solve the above problems. As a result, noticing various physical properties mentioned

below, it has been found that the objects can be achieved by constituting as described

3



10

15

20

25

30

bel ow, and thereby the invention has been achi eved.
That is, the manufacturing nethod of |aser processed
parts of the invention is a nmanufacturing method of
| aser processed parts characterized by using a
pressure-sensitive adhesive sheet for |aser
rocessing, irradiating the work with | aser 5 beam of
8l é?fbtlﬁrqu thet inventionl hets beergachieved. | aser beam capabl e
of abs bi.ng, t he | [ ul traviolet region passing
t hr oug ‘?h}F’t ‘HlﬂgtPEa‘Hg ﬁ@seﬁpﬁ&f}%@ partg of the invention is a
Riaq h at Ieast a
eRsasnLng mtﬁ‘?ﬁ’f*"@gﬁ o8 Pt bhark Aoy afing £

pmmmrsnmladhesutmear@s BESpTOERGINg | Nﬁdﬁa@mg%a@oﬁé\%ﬁh laser
ser processing, using a material of which ratio

gq,a.np plgtavelenssh Hltliltmwébéf dgien enlasesbparesapable nf almsorhihg@the light in

10. | than 1, and thjs pethod
Ak Bl dPing Foene Fuaue PBoton absarbine Prassagpyrocessing

theeRirk b9 'hbiaﬁ&? "in W}ﬁ’&?a?tslﬁdsga Bﬁzsglﬂg skRASEVe DEAE X }ggis' R%gwded on

of the Wwork by way of ressure-senss tive. adl
a bgsemat@n&haemeqiressumes&astm@ alltgiveah&etPyr laﬁér%ﬂb@ésslﬁ using a
%Yo(g.k \#l a |l aser beamof within 2 tines of e
‘i’“i’ﬁe%l WhiEh ratio ot dightabserptiop carfigieat phpmssgu4mﬁ¢rmmm(1) below is
hey than the irradjation intensity  of
el oo Bhis AN comiffic® ASiehiok Biihines e Pksree sshatve
#hegivosheBERY 1436r friBesBing$s ﬁ{qus?e?\;g}%i&l }é g@lﬁ%&f ol B Gy of the

for |l aser processing fromth
nresshiersengjtive\adhtekive layrek, a steys bDOprocessingahé flosk BRYrrdtiating the work

i il L L -

h It
r ecg15 \E/] | fﬁgngF@&, ko gmé%esﬁb%q ‘g i‘@&ﬁ%ﬁ‘ﬁ%{% 8f thrgshold for
mﬁMBlgSalﬂiatdnaithe Works @il 6 GRPUT HREIIMAGK gge%sm%%egg bé’a(ﬁfeswe

gzht absor ption coef fici ent (absorption co I cl ent

get forr é@smmmﬁome a@hleaﬂarethshmehmin‘g |Ae§ﬂhé work, various
a{roc Ssi ng ‘Ede‘%ﬁ]t of wavel engt h of 355 nm

“? &%}, i RY BR Ussk Hi iding, shest matsrl, iciropit Qﬁ@fdofﬁem\lﬁvfeh@ﬁgtwfer

gﬁfss é‘iﬁy@tr cdrdthic! stﬁPgtP% e,'H?&Hf gtl#e{tle q%hrtn% t%%g%fr recaeic’vmg element

processed parts o nve
spsatefsemtoadidtyvielasd IREHMS sﬁﬁ‘s@x@te 59 SerhRSRAuRE YRR Sze.
(or nerelyfgressure sensitive 25 adhesive sheet’)

havi n§atie o alsttabaorptles soeficisehs (absoaatmdtwsfﬁmedta}f er
d..on e ba erial is.used, This
pREQYLERIQR AREE e B 16%r Shoseingoinlight egweneength of 355 nm)
/ tib® I effici
| S“?E‘?*gése?‘ffﬁ@‘?‘é‘ﬁﬁ%ﬁ‘?{i HRHEST RN BFsSORRY' SLFN
t he pheths manufenging methad b(:‘EdséﬁanE&@éd 9&1%@9 ifRhéidh, a

of absorption coefficient is l'ess than
PresaG PRIt vie aghesi v sheaktor lasempnogess 106X lanbsacby ptassure-sensmve

R N R R AN
material is used. 3 This pressure-sensitive adhesive sheet satisfies the condition that the
ratio of absorption coefficient expressed in formula (1) isless than'1.

When using the pressure-sensitive adhesive sheet of which ratio of absorption
coefficient is less than 1, the invasion length of laser beam (= 1/(absorption coefficient))

can be set deeper than in the work. This is because the absorption coefficient of the
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pressure-sensitive adhesive sheet is smaller than the
absorption coefficient of the work. Hence, if exposed
to | aser beam the heat accunul ated per unit vol ume of
pressure-sensitive adhesive sheet can be set smaller

‘than in the work. As a result, the pressure-sensitive

adhesi ve sheet is harder to process than the work. 5

nieeTuEs-sensitive fadheraventbert is smalerdbiarathe dbsuirptior eseficitetarfithe work.
f nmore than.the irradiation intensjty of the

ﬁ 768 Hﬁﬁxa%eﬁaa Eﬁsﬁfgbe&m’ 1he gt age tedopaE ungiglyme pf n 2
reSStPe-Snsiie adhdsiAingld 3R b | "WaRY

% hr ough-nrsml e ai n St he V\/‘%)trc‘liiH blteﬁétes\j\,%ér“%ytlhégé)r} gl%e‘gasrg'd %\f a result, the

prassare-bansitivh adiesbreshee-is Badet fo\fRoRe@ish e whaet 1s
hardly_processed. As the pressure-sensitive adhesive

sheet ~ TRerefared ifthp weele isdaadiated wittplases deaiintdf ndre thertke irradiation

: i,on._.of . decanposj t.i on_ resi due due, t.o abl ation
AR08 UBbuble FROOTRARLLA OB kb liruh 2 Bhd e
idadiatlas aflensht§ fér fofBilgla 3 fntthé’afoﬂs %héj%grléjﬁ?)f‘o&gsted by
deposit between the "work and the pressure-sensitive
lastinbut the pstssee-seasitivecailiesivg siadet Brhapfly procesdelied Agwgy se

si de of gnocgising can be suppressed. Hence, a net hod
PBessHigRTRaEY 6 pdhestve shest is hardlyansecegsad as comparsd withithe work,

' . ' af ficikenc an be presented. 15 .
B?{{aﬁgxﬁ ?F%E%%)iél?)??l@g rrr%shcfue Stﬁlgﬁo ggla“%[f 0 5%‘?F‘?ﬁ’é“i"ﬁ adhesive sheet
caf e deéroase@MDUE a ré@O BRITAPJsRdn eI S ABt @?ogﬂbgtt\a?egn the

I'n addition, waste liquid'treatment necessary in
vedrk apd thearessnte-seasitive adhesivesshigipad, coatihinhtictDeR Joldalle@ Severse
Sfﬁ% reducti.on of environnental |oad. Mreover, since

O PR ESEN FATRE SWPressedan Hsce)aanethed af manwfagmeing laser
am.. | abl ed.. and the, t hr oughs put
PCan {Jeg?)feaﬁ g%s?ggh S%Miel}fgeusc ?"Bﬁff{féﬁnﬁﬁ cem ke Pfﬁ%‘%e eam
of waFattherghfiertBatiidnt Suchseiet ﬁ@ﬂh&ﬁn? in bARe ko rddfARY
capabl e, of absorbing the light in ultraviolet region

- deepmpasiionesidughcanbe omitied. pFroadsitien sastsiliygidirentmsst ndcassary in

se,of th rk c sed of, for exanple .
hif SRR 0 b5 Tt ouPpal Wha ot oatsviss b reiehop pbemdsrmental load
MYy ] Y | t t .t.her mal
RGO 08 e SR Lor Bl i Pephls N b ARAA, bNARFpBEr of laser beam
istdmabled) andah@gesugh?putanfl bk lkah&ickd.sect i ons and openi ngs

can be machi ned nore sharply, and the machi ning
pr eci Brydesahy usiagithmiassrtbganraf vervielengthdn ulpnealveregionsor laser

ith infrared l.aser .beam. |l ocal fqcusing |s
bEBTBANBEE iektoriihadBE fiehs iAg Tirviclomeion e ing Throaiuaultiple
68 Bbsorblhg bRftedsS i ' |
DA sy g bl PSSR ST e wBrORUBANEN of fLPURRAS,
mgerovedenathr pEatesal pit is puasibleeirb@ss by poto@femical ablation without

manuf act uring method of |aser processed parts
TesPra futeERalpEecess: UAS Agesaltpedge portions are free from thermal damages,

and the cut sections and openings can be machined more sharply, and the machining
precision and reliability are enhanced. Moreover, as compared with infrared laser
beam, local focusing is possible, and wide cutting allowance is not needed. Hence,
dicing is possible at a narrower allowance than before.

The manufacturing method of laser processed parts of the invention is a

manufacturing method of laser processed parts characterized by using a
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pressure-sensitive adhesive sheet for |aser
processing, irradiating the work with |aser beam of
wavel ength in ultraviolet region or |aser beam capabl e
of absorbing the light in wultraviolet region passing
t hrough nul ti pl e photon absorbi ng process, and
processing, the work by ablation, in which at |east a
pressyesensypigsidhesiee shebicfor lased pryenssing, ipmadiatinie theowork vaith laser
Pg&c,ng gaterli al. as ]t.fhe‘ ressure-sensitive adhesive sheet
LYYl B rayolel seion or lasen begm sepable ofiabserbing the light in
RN At ir¥Bor paiSingl - fothe work, and .
thi s et o B%o rul%gggﬁ gﬁ%&gg)}&%gﬁ%{ﬁ% PYqfgss, and processing
theovmhiby ablatien,tin whicttiidedsy & pediat-sbiitiVeEsi RYESS 'ﬁ?&rided on
tg the | aser bean exit side of the work by way of the
& Prisdmatena ap thetnressusedseasitive adhagive sheet feit lager pfocessing, using a
. j h r k. irradjating the work with a
PRSP G Mo PRl b 1o frdled e st RE eyt and i method
domigsieh & Yiep OF adIREHE e Freb QUG RR aBhds e A ocessi
hi gher thafr)1 t he liﬁ%ra | gti on%{@gsalﬁ?éys%fﬁ?ﬂﬁgé gy Processing
todhe lasetbeamexinkitadf the vedrk thlyevayostihe progsuge-séreRivefadhesive layer, a

ﬁQeel I n t.he pressure-sensitive adhesive sheet for
& Pfg?eéile% tengorkbyrirradiating the wiorkevith o tasertreatn ofi wighin 2 times

T4 LEBIEh IO UL R PR P 02 e hieertiyon he

ihedidtielintdndity bEihRGhs1eRE ilRERG aBlatioff bF Bl &orﬁgﬁ{dda stdp of peeling

senm conductor wafer, glass substrate, ceram
the | pressuag-sensitive atthesinestheett for ldsergitbeessing fioAQthe @ork after the

recei.vi ng_el egent substrate of sem conductor |aser,
nﬂyébgug% bstiedemactye 1n gundigEtin An phrokutg eefrattive index.  As the

Wk Sedtofs it i ve, sheet has the refractiye
RS ouits BRI LSS LR GERnAFR RS, FEiOR
seraiooadudtorevafbr) glase bubishate\\oérkmicibEiYattiShadl duBStrate, light emitting
pressure-sensitive adhesive sheet having the
OF Efceiydng elemeniguksteste of seanibersiuctoniasei, MEMSsubstraté, fvan

ive index of the work, the decel eration

e refract
Sérrgicgn%fcmrtpr%k@ﬁeed of the | aser beam propagating in

the b @ itk . Ln the.. .
Ganor oty B nae bEi AL E LA b Elnfey afte s

mekertal soalleticdn tt refrackiye ik @F theds:®! ption, and hence
as the deceleration rate declines, the probability of

occur PEsmgdhe prssynesensitivecdbesivnstiest havivey thel reffdutive iissdex of
h ' h h
O B s B S P e A e o

prsgs§ ure- sensi te?j\fleé rggcﬁgggpg Zﬁrgﬁg%? g%ﬂ%ﬁ%@%ﬁ}a@? T %‘8? i, the work.
Gemgtetiorietimasnnef lasdrablatios is detvedfrdnh aRclrbiEe X Shitias by pBoton
i ndex of the work, the base material is harder to

abspHRtasand ieage at e dseeleration Tate deglimes, thé probhiilitookodcarrence of
pl%o?(? gg%ogétfogl ni‘s’\'il(%per!acf S erThba? ?sr,r_]ag ];hens?)(regd (t)th tﬁen lafsgrebeam propagating
through the medium picks up, it leads to drop of processability by laser beam. Hence,
by using the pressure-sensitive adhesive sheet of which refractive index of base material
is smaller than the refractive index of the work, the base material is harder to process
than the work.

Therefore, if the work is irradiated with laser beam of more than the irradiation
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intensity of the threshold inducing ablation of the -
work, and within 2 tines of the irradiation intensity
for formng a through-hole in the work, the work is
processed by |aser but the pressure-sensitive
adhesi ve sheet is hardly processed. As the
pressure-sensitive adhesive sheet is hardly processed
Hdensyineh thedhrgshald inducingrablation of greewartki amd within 2 times of the
0Sitio esi due dye t | ati on of .
HFERRRabhal: HF i Urotshshdefn trerorhehaorcisguecessed by
RSerdbut ufle& hdH Isfisd depqsi '
betmeegﬁﬁﬁgm morEgggﬁh?ﬁ%“ﬁf@%%%#@?ggﬁg?gg%g'ad%b§$%e
Bieewire-samnitive adhasiveshkétdn halilysproeadsb®ss sonyRrePwith tdowsik,
rocessing can be_ suppressed. Hence, a nethod of
Eﬁt'z%‘tqg%F?Rjnﬂ’%g&n. resiguenduesto adlationtof pressiire-germitiveatdhesive sheet

R QLR 90 ST 00 n D MEBE 8peveen e

workedndlthe pREANE serBRFRTBASVd Haef G4 MRafiARHES of{ﬁ-&ﬁﬁg Teverse

In addition, waste liquid treatnment necessary
Hide eff proecssimg vt basuppeesad¢ds 0 Kdticppethettnd df ntanaRturinpUARS
to red ction,Pf environnmental |oad. Moreover, since
Ryees i8R high rraduation efideienayeaan bg presgnted.

power i s.enabled: and the through-put
can beﬁg}} eﬁ%@%ﬁ%%"é&%‘f%ﬂéﬂet&@s‘a&% lflr?ééqré% éeg“%‘féam
decompustiengisiut Batibé bmitiedl eln h&GioR vstd d tretafRM necessary in
capabl e of absorbing the light in ultraviolet region
afigrtsqatmentioan bg lalsmskipppd,end phainribwes orbidwgioprof e 8Gisonmhéntal load.
the case of .the work conp of , .for exa

d | e,
VIgEeo o PIBER ASOMIPGPIEPP APPOSHts cary beydecspased alEhar sowes oblser beam
i WS e Rl ' it hout t toth |
1P BRAAED R B P e Mhced 220U o P bo T o

process. ons are free from

t her mBesitiesEgasingfe #36r bdath 6tav@aigiOISulRRHoRPRBISHIST laser
can be nmachi ned nore sharply, and the nachining
bsrmcapatdn offsorting tisilight in ulirevieleh srpiepashing slnvegh mattiple
£9Ra edbvvith infrared | as {5‘ beam | ocal focusing is
R i B h R &}lﬁctaﬁfhﬁfe £ IVERRG Seppsed nfs fop e e
R B&RolecHlhCi j r ry.all nce .
e Bt Yot B0 S PR itont
resottitothavinal proeesspr 6 asesult, Bégd Sor@bnd 41€ fred FronWHRAhAIMAmages,
|% a manufacturing method of |aser processed parts
apf, et gectippgians onesingg can bpmashkined nwen sharply carsithe siachining
or. |.as rocessi ng,,,rradiating the work wth
pRBE0n ALl A3RL. G BFERGN MotioP s EitBearPd g Grimred aser
bb@f Hocdl F8C0sHRA8 Bb&i ' gt |
o S P P E Mk oy bt pesiied,  Hence,
digingnisiposgiblp aba esisowarullopragcethah bgforé.he wor k by

abl at 'kon, .An which at |east a pressure-sensitive
adhes f%/a diffgpent appech ths/mgeifaciuria methedsef laser pracassed parts of the

irfg?%té&é{s 1“;%Is’af’]ﬁ(\f/]{zrmeuu 4 nzrllgz\ﬁl\é od %??aséley gro%:gsesgé pe]:r?srchla?aséteerrized by using a
pressure-sensitive adhesive sheet for laser processing, irradiating the work with laser
beam of wavelength in ultraviolet region or laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon absorbing process, and processing
the work by ablation, in which at least a pressure-sensitive adhesive layer is provided on

a base material as the pressure-sensitive adhesive sheet for laser processing, using a
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material of which ratio of density expressed in

formula (2) is less than 1, and this nethod conprises

a step of adhering the pressure-sensitive adhesive

sheet for |laser processing to the |aser bean exit

side of the work by way of the pressure-sensitive

adhesi ve | ayer, a step of processing the work by

materinl of whirhitako abddasity expresskd seforinakr(2bisdésswhdrhi, mna this
ation intensity for formn

PITETLTRGS  Hef RE SesFRe LR ProRp i sPS AKGRE sheet for laser

L J . . e of ¢ . . -
gb(lfcg%ugén ﬂogPe %aﬁttérecgv%*rl %ﬁt glr(llgl Bg {h%i?%%gf&%e%q}ﬂ%éﬂe?%ée sensitive
pllesiiariayes enstep dproackbing itheews ik irfadfating 8RS workGFigiS £ 1436r beam
fromthe work after the machining. The density in the
phvthin HRmeepbihs imediatinn intensityifon Somnying e thrawgtt-hole ah theework, at

' i 0,0f. density = (depsit fessure-sensitive
%‘%ﬁg&t}l\% tlg%gg 1a?181? }/qt%pss&y OP ﬁ]{ﬁ%@@éﬁoﬁ& upmg&gﬁgp@ 9 the work, and a
98p bT péelihgABe HRREUREdsitvE bR e BREE ThAaS r'ﬁ?(yce?sqnéjﬁggr the work
i ncl udi ng sheet material, circuit boar de

sfterithonddltinng. wahe dengityds shesiibaitioatrefersc@ it ingss density per unit
ﬁébstrate, nmetal substrate, light emtting or

EB®vi ng el enent substrate of seniconductor |aser;
conduct ot

VENVS .. O 415, i ) . . Th
br oo oL bRGEHIE (i Bl beSeE e BRI O or taser
ﬁﬁﬁédsﬁl‘g%ﬁéﬂéhﬁﬁs@fdwbﬂk) ¢hormula (2) of less than 1. By

using the pressure-sensitive adhesive sheet having the
densi t&s thetwarkovaricess snatérisdnmay bessai) fehrdisk shebtmbtefial, circuit
work, it i effecfive to |ower the probability of )
hoged sempiconducter waler. ghss §ubsiatenseramiesubstsate, pefal wbstrate, light
' | At | aser. beamin th

SRR 8 re0ly B oo R 08 3 EhispauiTen lasor MEMS pstrate, or

dehdcqriakiongagkagé.or mance of nolecules is smaller when

the density is smaller. Hence, even by emtting |aser
beam Thepregsion-samsititys edipsiversheet dins theahtiaofdensity txyeressed in

e i th ressure-sensitive adhesi ve sheet
HE?%}S%‘%%éE)s@PG?ﬁHm 'rpt han in the work. As a result, it
i har : . X - SeNnsi ti . .
ey B R ARS8 0, LR NS e s o o s

than 1 rasadimpard with thelvasR/ it ReTRcA{e lbRet thdPrddaility of laser beam
irradiation intensity of the threshold inducing

caBiding egpinst theaiome pkr, unaticradiatibn area of lavesbean infthe
rradi ati.on intensi for, formng a through-hgle in
5 %SS%SFR?‘%}Y% 8‘5%‘&2 Sf%etpr J_B’Elé é%'éf‘&agiﬁ the pa ngore&r?qrﬁ@nce of

A ALE oS e L MLl PEATEF e v
the ploders eloboastianosepricred aivh bh tHegsewbE4m in he pressure-sensitive adhesive
sheet can be set smaller than in the work. As a result, it is harder to process the
pressure-sensitive adhesive sheet than the work.

Therefore, if the work is irradiated with laser beam of more than the irradiation
intensity of the threshold inducing ablation of the work, and within 2 times of the
irradiation intensity for forming a through-hole in the work, the work is processed by

laser but the pressure-sensitive adhesive sheet is hardly processed.  As the

pressure-sensitive adhesive sheet is hardly processed as compared with the work,
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generation of deconposition residue due to ablation of
pressure-sensitive adhesive sheet can be decreased.
As a result, deconposition residue does not deposit
between the work and the pressure-sensitive adhesive
sheet, and contam nation of so-called reverse side of

- processi ng can be suppressed. Hence, a nethod of

gmusmhaﬁ ofidediinpRERIN r2siRhOERSHEH]RRdNIT p?e%%r's:ééeﬁsﬂl@veaédheswe sheet
%@Kgroductlon efficiency can be presented. Further
&Rt preasade ntAsarshuls sieopmpetitioremsidug dbes mit rdeposntd)etween the

deconposi tion resi.due can he omtted
a%%o 31.“56‘?1 g{g% rSENSYitepdpFH%g ﬁ@ﬁ& apd ceataminatiph of so-called reverse
fdd ﬁ*ﬂrB@e@& '3 B@Qu eRb$O ﬁ{:ﬂﬂggg et of'rﬁan%?acii “ 24 t%see%’

to reduct| ronnment a reover,

ptemsqdqmn—ﬂyeam)dﬁﬁmmﬁ@ px@ﬂu&tﬁ)ndﬁﬁ&@ﬂ@ﬁ@hn ®» ﬂ}é&'ﬂﬁ:ﬁ

power of |aser beam 10 i s enabl ed, and the 't hrough- put

- can bd ugther eflegreappent sueh asovem@smgammgam ardento bemaveof
gL | t I
- OSBRI resfhuioht R ORI | G n0Oh: vaE Tiawidemiamgnt pecessary in

AR ftfdatiflerlt 6.0 bE mmkiﬂpeh €andhp e&ﬁgb@t?éﬁi &Hﬁ‘&lqﬂfo%‘ﬁéﬁomhéhtal load.

t he case of the work conposed

Mereoverpsincadleompasigioh aeposits chis bpdecrtdsed, 4 Bighérqoms oblaser beam
h“@%&g‘ aI abl ation without 15 resort to thernal

g ghropghyput cﬁé’d@feer@équons are free from

t her cut .sections.and op
can g’?eﬁrlggwe%in%tﬁg aSsFiL‘;ﬁ of \g'f%el?rr%ﬁ %{J}Imamo reg%n or laser
bR ChsdbMloPdlssoftsthd 8feillght a#g/ﬁag
corrpalfded (\3\/| t hol nf érar e(g glsggﬁvﬁcgg?négﬁgg g@\tﬁ)g ng IS
Ppowsiabsasbingatogdssien thit ¢dse gf thel vereompiosednst] fcmegdﬁpﬂe

icing s, possible at a narrower allowance

W%W‘H%?‘g?fema%ai i 15 ppeilinr Prasess by Photnshemivat aldation wighout
ré®the %eﬂfn?il ﬁr%@é%ﬂ]%%eﬁﬁﬁﬁgggéé % orfibnd 08 Jreﬁ?/({%g etmal (famages

manuf act u I OCESSE

anhéreant ﬁctlbﬁﬁialhtyop@h@ c@n bB kA8 NF6E §hérhl\yea.ﬁ’djﬁ%§ﬁééﬁmmg
sheet for | aser processing, irradiating thé work wt

pre&%m angdaghirtitityiare enleanged | Moodoves s obmpared giitininfrared laser
as [ 92 n1%E§able f ahsorbin ? light in
radA of JPEF SN n‘Zj‘dFﬁPg’ﬁ'@H‘ Ipensys @opresdedh  Hence,
dﬁb@qe POASbIP P RatowB | RIAEE idh Mg Lhe work by

ablat i on, east a pressure- sensitive

ad hesIn/aeﬁeryee bspest, Hieovibaledctafing thediastPofMAde? ptRkssdd phft€of the
pressure-sensitive adhesive sheet for |aser
m(YF@&ié@ iagan gqt\qgngimethg)d@f ilagier pfocessied partsichapactdrized by using a

S A3 el i 5 b
bélﬁi?§§\ﬁ5€e‘1§r?%?% isd hM%vRﬁ*é}%é ¥# o RE&L bdall] cel Pl% orf]‘ absorblﬁlg the light in

processi ng the | aser bean exit S|de
ul\Waylottft rd:g]en passm’guhﬁnghﬁﬁmltlpIéQ)hBQ)rﬂaﬂ?sSﬂanngﬂo@éfs@randaprocessmg

step rocessing the work by irradiating the work
thﬁanﬁk Qy |ag§1é1pnb1@mclg; at least a pressure-sensitive adhesive layer is provided on
a base material as the pressure-sensitive adhesive sheet for laser processing, using a
material of which ratio of tensile strength expressed in formula (3) is less than 1, and
this method comprises a step of adhering the pressure-sensitive adhesive sheet for laser

processing to the laser bean exit side of the work by way of the pressure-sensitive

adhesive layer, a step of processing the work by irradiating the work with a laser beam
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of within 2 tines of the irradiation intensity for
formng a through-hole in the work, at higher than
the irradiation intensity of threshold for inducing
abl ation of the work, and a step of peeling the
pressure-sensitive adhesive sheet for |aser processing
fromthe work after the machining. 5 Ratio of tensile
of withigt htimeg ofths iiiradistioreintgnkity for formsiag n ehoeph-hblevia the work, at
dhesi ve sheet. .for |aser .processing) / (tensile
BEPEn R LS ATAUAIS trs5 RS of HcshoRdor ddue Bl ottomrc dheswork, and
' [ L Q- {eri circuit . board
S EReRE th pUSpU RB8Rhe I ik Bot 1 ipldssing Bt the work
sfidrshe mchiningt al substrate, light enitting or
recei ving el ement substrate of sem conductor |aser, :
MEMVS sBipte ehteasilemtrengih <s@ensilestiemgtl of pskaersensiive adhesive sheet
ﬁﬁﬁ%gun%-%gns'z've. dhesige sheet has the ratio of
ensr] BOSTP RS ew@e&gg@ of Worl)dBhul a (3) of |ess
than 1as #aGweHkess us'nﬁﬁf@:ﬂl?ﬁﬁgfpg lﬁggd fcridih lsﬁaetelk ﬁ}rf!l\t/eé‘ial, circuit

bet ween the tensile strengt réssure-sens

 butind semicontientor Wafer,1asseabarite; abraii® AdsirhRSmaRd shskate, light

| aser processin 15 property, and discovered that
TR RTTSES WAL Sfemant Rubstrateafsemicondedomlasirt MEMS substrate, or

J&Bﬁg&%{l&ocgn%ﬁbe ef fectively suppressed by using the

pressure-rs ?8%ve adhesive sheet of the ratio of

t ensi | PheSpre@NRLfendhi " §
correl ate}s%n bet wee nth gﬁlzeisfga%te ‘;f'teh ﬁgpﬁe rﬁggg?%ggléer strength expressed

ipfommys{Hefpessplemit , i s not cl ear .- However, materials:
strength are nostly included in

of srrB,H@er tensile >
t he cat¥gdesFnbmventgrs fonndrp cerrelation betwiebo thegonsilemstrength of

0, structure of hi Jexibility. Such .
L TS TR D —

- propeat)i, al®disvdviebed RaEEOnRERRLECh SBwWER saa¥e g}; Hééoﬁ?ﬁsoits%ﬁloix}g)roducts

processing. Therefore, by using the pressure-se

cad e sfivetivehestpphessedipy udieg thensedsare-sehsiang hithashiei she@fof the ratio
l.ess..than 1, smaller than that of the work, processing
ofeile et ol s Gandi ( 10 rensoe of crimclatioa bevacorsiensie strength
ahA et t - r ecificall if the .
et (3besSing AGhAR K nalRL! HOBREL iR prihatletSonsite

stremgabliafe inodilyi intRASA Irytheﬁatfegsrtythcff! R @Qz!irﬁplieﬁ%i){‘c%bon polymers, and
W 0 e

abl ati on of the work, and in 2 tines

haye a streatvre of highefleibility. orSucbrstrirctyreasetins 0ol ghush otlaxdtion of energy
rk i s progesse by .l aser but the

.t.he rk..the

l%lnggﬁa@ﬁde‘y% Eé?%% Sevdeishew plty & praeensipgpr ocessed.
As t hgpeREGESIY BsinE iRl 4l 2 ' eat i s hardl :
processed as’ %nﬁagg% I}vlde %éﬁ:e?% 291\17%%’ E@%B’%gsgﬁ%rhgy ’lngrjrx%%enSlle

sttengipoioi dfiless thasi dutalldtithah thall el WokkOprocessing of the
pressure-sensitive adhesive sheet 10

pressure-sensitive adhesive sheet is harder than that of the work.

More specifically, if the work is irradiated with laser beam of more than the
inadiation intensity of the threshold inducing ablation of the work, and within 2 times
of the irradiation intensity for forming a through-hole in the work, the work is processed
by laser but the pressure-sensitive adhesive sheet is hardly processed.  As the

pressure-sensitive adhesive sheet is hardly processed as compared with the work,

generation of decomposition residue due to ablation of pressure-sensitive adhesive sheet
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can be decreased. As a result, deconposition residue
does not deposit between the work and the
pressure-sensitive adhesive sheet, and contani nation
of so-called reverse side of processing can be
suppressed. Hence, a nethod of manufacturing | aser
processed parts easily and at high production
871 bedesiedped anApa reshlisdespmposigor rasidve doesifidtelepogtbetentn the
S\%?Par?(?thvéEtre despear.ﬁneq [n order to renove

cCompos I BRUFSSIYHES higsiye shrtrand gontppingtign of sprcalled reverse
WS o€ ptdcdssi { ce i

O CpEl bl (e PP PRAY o iRl SRR foser
pfocesved partsreasilyland atttgh pidueivesfickhof Candeoaensdd. i on
deposi%s can be decreased, a higher power of |aser

beam Furthsigpficieatment sugl as webdepmepting trerdertognimane ed.

des. ing th f wavel ength i .
S B i S B s
afvertreateient tdh bY 5AWER)AL ak PRIcORBARS k@&dh&f&u@l}knv}rowgntal load.

mul ti pl e photon absorbing process, in the case o
Mereovenspos ddcanpositim depasifsl n berieceased) £highar power of laser beam
ssible to process by photochem ca

material, it is p

’zil’ﬂ“gl?lF r?"\ﬂ/iﬂ%@m“g%ﬂé%éﬁ b¢ enhapesdral process. As a

resul t e 1] free fromthermal d es,
5P P0G P Bl S0 AR s AR o s
beanecapablef Wbsdbihg theli g G L1134 h B o i

rel igﬁal iety a?e e%haml:ggg. Ngﬁagg)dgﬁéﬁggﬁg%ﬁl‘gg?%al °\l/1vir?]}lwmp le

Phetormatsarbing procedseianthe tase alf teowouki cogpiosedbofs Sirtexampte) d

wi de cutting allowance i.s not needed. Hence, dicing .

?’%CTBB‘QE‘*ICM% gﬁﬁefﬁy’db%srpeﬁbleév PERREFHRY Rhetashpwics) ablatipn aithout
i t f uring nethod. of | ase

AU LB BRGS0 AU Uk IR S AR damages

avgrthé ettsactiony andoperingy cahaRaehadhit@ehsre dhiply and the machining
characterized by using a pressure-sensitive adhesive

pdsen apd religbiity prembansedg, Mareandr atsicoptited wit lnfigiréchlaser

e am.of . wavel ength ip ultrayjolet region or
qeglzlégoc_%g%ﬁ?sd%gkﬁoémb% %&Q\%’}% C[lll&l gﬁéfowagfﬁ isjnet needed. Hence,
aidihg WbAkBle 1 AHBWRARDERCE iR T I e phot on

absor bi ng process, and processing the work by

abl at ilon,differentaspbetathe neaatacturfigafietib@ oS RB& frbdBsed parts of the
.adhesive layer is provided on 25 a base material as

IRYFRUIGR d$3 MaButaeising imeshasdofdaser pracieesed pads chaasaerized by using a
sSi i ng a terial of which ratio of total
RS HRT T B Ptee B Sheed Cuceren prosesmis iaditing e prorkoih laser
bead dffaveRREhAH _u%léﬁ@?ioﬁ or 148y Q%an‘? able'tt aEE‘éarbing the light in
ressure-sensitive adhesTve sheet for aser

ugrwc@ssﬂegg)nt}lassmg tHreusghrmbktipie shotén §bsdfbiﬁ>$ pilodessyiickpfdessing
vva% f tgg pressure-sensitive adhesive [ayer, a step

¢ B&o‘&'e 45, i whighak legst 4 presirexsensiiveladhesdveklayert iy povided on
I 30 of within.2 tipes. of the irradiation |

2 PEREaRER e Plssrk e e iR et Fos e PG ey using 2

mibderial of which ratio of total coupling energy expressed in formula(4) is 1 or more,

and this method comprises a step of adhering the pressure-sensitive adhesive sheet for

laser processing to the laser bean exit side of the work by way of the pressure-sensitive

adhesive layer, a step of processing the work by irradiating the work with a laser beam

of within 2 times of the irradiation intensity for forming a through-hole in the work, at
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hi gher than the irradiation intensity of threshold for
i nduci ng abl ation of the work, and a step of peeling
the pressure-sensitive adhesive sheet for |aser
processing fromthe work after the machining. Ratio
of total coupling energy = (total coupling energy A of
ﬁ?gﬂ' ﬁgm value 5 out of the total of coupling energy
giéar fedtadiatiemintensity of thaesheld:fompnsiueimg ablatiop of thegvork, and a
erial and ot her. atomcoupljng to this
08 R PRl e By P B Bl iossning fom the work
Mfedrike @dthigingt he total of coupling energy of one _
carbon atomin the material conponent conposing the
wor k  t Batieolitotd couplingt dnergyat (tmal caupiihiz gerg® A 6f Binimum value

%grot@] n ata%)_n'g (4). 10 As the work, a sheet material can
folaTRECHIPLEE GRerey @b one Fyrbon aleasinibe sisiseeontpenenthe

i Q- |.ing.- d inf I 4)  of
SRR 06 SR bl B her S 5 ng B S bR Gl
c??lbﬁﬁg wser§ Bedf rhiaithii vial® @ bthe 6QVSE dRPIIR Ehdy gpéﬂeocarbon

I or nore, processing of the pressure-sensit
Femds itheamateral con®niest demmsingtthawotlh@tbeafsed hrd whekatom

Nb ifically, (f..th k is irradiated with
qogrggpgs’gag%céf%w@n§ n Sh\g/o!r r rlaéi IatrirgnI ianfen\g: ty of
the thKemboidti Idie! AteRl ol Qh the work, and

of the irradia

within 2 tines ionintensity for

f or m rithegpressueu@nsiiot adhddivielBeetMaE khe bl oPESUpIihS energy
processed by | aser but the pressure-sensitive adhesive

expesssed; is formuda (4) qfrlowasered. As the pressure-sensitive
adhesi.yve eet is hardl rocessed as conpared 20 with
T he worerTgEnby hEin BBt e rarese-hatibo e thoiota

cBpid QR ; bLd esive sheet: can he
cREpIS Ao RO ST Y I bleske o BT B RS g BiheRfe sheet
iglbgdei than et wbthe wdrk. Whidte apedifidadly Pif @FSWER-i6 @R@lidted/ ®ith laser
adhesi ve sheet, .and contam nation of so-calle

d
beapa srors thye the ifndirtionsniegsitref the thregholdinducing pblatien ofithe
. a rinag.laser, processed.parts easjly.
RS0 i TR G bR R By BE R P iBen preddhbetl in e
work t the iworlafstybé _des; ng: :
e e e SR LMoot f hardly
pravessddi t i 4 thewarsssard-sapsitive tat besi veeshieetrie AemiPEpIdcéRed as compared

af ttSrt reat ment can_be al so_skipped, and it contributes
vith the seek. gsperation RY fecomposition resider, duenp ablatien of piesee-sensitive

E T N R T AL ——
betivee gt Wik £Ah® Bre8iiaRERsiveldihesive sheet, and contamination of
so-called reverse side of processing can be suppressed. Hence, a method of
manufacturing laser processed parts easily and at high production efficiency can be
presented.

Further, aftertreatment such as wet desmearing in order to remove
decomposition residue can be omitted. In addition, waste liquid treatment necessary in
aftertreatment can be also skipped, and it contributes to reduction of environmental load.

Moreover, since decomposition deposits can be decreased, a higher power of laser beam

is enabled, and the through-put can be enhanced.
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Besi des, by using the | aser beam of wavel ength in
ultraviolet region, in the case of the work conposed
of , for exanple, macronol ecular material, it is
possible to process by photochem cal ablation w thout
resort to thermal process. As a result, edge portions
are free fromthermal danmages, and the cut sections
and opdivsidgs byaningehdlaserdieamarf wavekngthanpiltyaviclsckepiog, in the
machinj n géeci Si %?%ﬁnd reliability are enhanced, ]
AYH G Wollequapas fof eAmple maceimgleeidsr matemgl, it dcpassible to
fR5ddsd Il ' : vde cutting allowance is
R o PR G A it e e prRAR, g esult, cdge
pbitivne afLfred fieh tIRGMAT @amdges,anlYhd BR'se@RA8 ahd opdHings can be
manuf acturing nmethod of l'aser processed parts oFm% he
mrchingd mare sharely sandethe frackinitigmgecisibh add ofliabiitg are enhanced.
ocessed parts characterized by using a , | . )
MG & sBmppted pa L RaEA JeseE hekr, Ioghl Toetising is possibe, and wide
BatB6L aRbWEhceli§ h@HeRdddn9 Ko W sl aser beam
vvave?engt hon u?t r g{lﬁdgl géﬁ?%\éﬁ%ﬁg ‘(f)gr};({lgllgfeéra 8@%08'55%%1"@“6
tfandbfwe.bi ng the light in ultraviolet region passing
through multiple photon absorbing process, and
pr ocesHl #firtherespgesy thepganaficauringrmethnd whlasér mocdssmigtarta of the
re-sensi.tive adhesive |layer is provided on 15 a .
BRERRHLB e b Pedrg et elesRikrrstodieni ahsssiva-atiugusing
1@Esuk 5@ 1sitE QARSH e \Beet t5E ifif indMHeShork 36l
%f speci fic heat expr %gée%rﬁ)r?%?%ﬁé’é gl{)atl?émfg%?& Wittlaser
baanreof wanklerpilsin uieatiokdt fQigw drieser Bedih efbable GUMREIRG the light in
t.he .pgssur e-sensi tive adhesive sheet for |aser
Wrgweled region passing thraueh mivktinke plkoton sbsoebing prévesswandpioyessing
ressurne-sensitive adhesive |ayer, a step .
WP b AB1OE R A 180t 3 Presnieror ey & e prpvided on
4 base mderdiNag theQresdlifelieRsidve hAdRSivRshidiSor 1 . lé?ﬁg(; i
intensity for E?{)rm' ng eaSlt?]wr oughl- hoSI e i% t ég%\%\(géreﬁ gemed
mpigrialrofivhieh tatie of spendi@bhéad exprassed $h formada (SHEEEbOMErd, afid this
i ntgu i&g abl ati on of the work, and a__ste(f) of peelin
Py °§F BUses astepfiadhering the prepaurstsensitiverpdhesiye sheet for laser

ﬂg]{)ﬁé%ég :t?lglgflﬁsgg%é@ee(x‘fpsri% ?tﬁ&é ﬁ{gg{ Q}Z?vg?%? iy pl}gs'surr\e)@steingltive

eal Spect
gahesigellagers & Bte loif Yo cesHRSihY Svork %?'irrﬁ(ﬁﬁtin%@le LA53€ With a laser beam
processing) / (specific heat of work) (o) As the vvor]s<,
of avithin 3 timesef itk isradimtiob nterssitgl fori fochirg nhralphetiole in the work, at
terjal, circuit . m conduct or. waf er, gl ass

board,_se ] g
highs thanythe irradvalion intepsiy Qfa{gf@,sh%tf%l indyging abletion of thpwork, and a
&I dfteBigh AT AT T YT - st rate of .
géep m condict or ieeIcsasre P) IUEK?S s’g%'é'? %ﬁg eg ’E‘or&?ser REOSFSefip ghe work
afiacthegrachiing’he manuf acturing nmet hod of | aser :
processed parts of the invention is 13
Ratio of specific heat = (specific heat of pressure-sensitive adhesive sheet for
laser processing) / (specific heat of work) (5)
As the work, various materials may be used, including sheet material, circuit
board, semiconductor wafer, glass substrate, ceramic substrate, metal substrate, light
emitting or receiving element substrate of semiconductor laser, MEMS substrate, or

semiconductor package.

The manufacturing method of laser processed parts of the invention is
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characterized by using a pressure-sensitive adhesive
sheet for laser processing (hereinafter called
pressure-sensitive adhesive sheet) having at |east a
pressure-sensitive adhesive |ayer provided on a base
material. This pressure-sensitive adhesive sheet has
the ratio of specific heat expressed in forrmula (5) of
dhapacterized by Bisiblpl agiressord-sensioins adiess@ sheetfovaser processing

chanj sm of induci ng coul onbi c expl osion by exciting
@1‘3@&‘%32% salisd pressuEc-ssmsitine adlsiveisheqthlaaving at legstia gressure-sensitive

R (Y G

thatratfo Sffspe&i6ie ihbhtCexpRAbed if fdmRla B'?1 dritfore.
pressure-sensitive adhesive sheet has a snaller

ef f ect Ablatioh &y srmbidaredita hawn mbetanisneofinklcing bosloindic explosion
because if the zpeci fic heat 10 is large, the

Derrsame dectrans of atomsfhs workdhy photonsaandid swsehanisn of s

: Ity r. t rocess t.he .
HoBRpRling HERARY., ThARR b hinb B RERGR Rt e pehosiyg sheet of
whiek rdtlocst! spycific heat!ie 109 doré, hé prediir@t&ditVetadhésiaedheet has a
beam of nore than the irradiation intensity of the

smplles pidecy of teowrhmectsnim than dfe work. wdihks is bachusé thhaspRcific heat

dinmes,, of the irradiation i t,Fafes?i{ttgfot formng a o

Ip ?ﬁf%%&?ﬁ‘ﬁ&l’sf%twefﬁs IW{eSfiqﬁé RD§AIPLRTHIS @seater- 1 blepge, it is
(=5 Y hesi sheet is

AR RS Piteaf B SARLLAaRt bt R0ERE il unei ve

sheet Merehspecifivalby, 9C0s SRk asira@aRangith Vst beaRofWREMK than the
.generatjon of deconposition residue due to ablation of
igpdigtien mtensiy iof thetheegheldiinducinigeblationad thewdes pediwéttin 2 times

' a result, deconposition residue dpoes not deposit,
Bhdimafidin m‘ﬁbﬁ"ﬁ%ﬁ gormﬁfég ibeughrhole ihreryark, tha sk {reprocessed
B188k bubthe prABkaeRatVORHEvE O 9&11%%19 Y3 £a20 A i

of processing can be suppressed. nce; “a nethod o
pressuressesitivergdteaive sheqp i Ol dly grloqeasddsaseagipayedanith e work,

hi gh.production efficiency can be presented. Further,
geReTalion efdsspmpositien repidugatue de ablation pfpressues-srnsitive adhesive sheet

o B o8 TRR Ay 4 EPh o 4 iee i g fpostl betvween the
Wk 6Ad R38R le- CASIHIE aBh SR ShEAPER colffhnibhiGiPBE o DitfefiFeverse

to reduction of environmental reover,
silierof pravessimgromi e supprispaisi Hencgm thethdé of fagefictuding laser

hi gher, power .of | aser beam s enabled, and the
Pf‘i?%%ﬁ?a Wgﬁ‘ﬁ gasilyand @t Bighpsedigtiopetficirnsy cay b prasgntede

| aser h in ultraviolet reqgion or
F :
| aser eamgé%ﬁgg%%&g?& a aggs{eg dRneaRe Tl ‘feg i remove
deddnippéitin@esileOt A bdGnfttedd IMAKEh, RHste IRl B4 «PBieAPnecessary in
absor bi ng process, in the case of the work conposed
afiertrestorentgambpe elso skippedyand idoatribuges toatdudtiah of iehvirenmental load.
ossi bl e to, process by photochem cal ablation w thout
ofeover, since decomposition deposits can be decreased, a higher power of laser beam
is enabled, and the through-put can be enhanced.
Besides, by using the laser beam of wavelength in ultraviolet region or laser
beam capable of absorbing the _light in ultraviolet region passing through multiple
photon absorbing process, in the case of the work composed of, for example,

macromolecular material, it is possible to process by photochemical ablation without
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resort to thermal process. As a result, edge portions

are free fromthermal damages, and the cut sections

and openi ngs can be nachi ned nore sharply, and the

machining precision and reliability are enhanced..

Mor eover, as conpared with infrared | aser beam |oca

focusing is possible, and wide cutting allowance is

nesart toctbeimuhl prerese, Aba disoltnglge popimms alel feceafrora thamabdsmages,
efore. In a further aspect

aIIEmance thagﬁg . t he o
il SUsErtiong andoReRings cantieanachinsdaneissharmhy andthereachining
] [ ' . u in hod of | aser .progess
ARG A8 AR IS "SGR AT QAR RS ocr
tAhe fdcubfostisig if gussibRs ahd Ri@CQIEA A Iovidnb SR ik h&lsaeaheHence,

- work with | aser beam of wavelength in ultraviol et

dieigg épassibleaater ndpesaver etpwbhee thin bdferr bi ng the |ight in
10 ul travi ol et regi on passing.through Itiple photon
absor BPAdY] %fcaé_ggﬁqa @ﬁﬁ@#@&@g&&@etﬁ%epu ipesripreggssed parts of the
. [,e- .
Ao ol Pl el e e ST 8 1o M SRS TR B e ypsing
mressttsensition adlidsive shekiebi MeerPheRbsih@irrhdia®ig the work with laser
processing, using a_ material of which transmssivity
beamtof avayglengiht inaltravdgliebregisih drdsssr beswa napablesdubsorbing the light in
nd.t.hj s nmethod c ri.ses.a.step of adhering the .
R 2eB8 rring SrBbe SRy HESer plsdrhisg piets. and processing
tRE RERSHY Matish, iNVhidSE rleagggg}egﬁhé-ﬁ&lsﬂﬁ/eqdhg?\ee i@g&kis g)/ovided on
way of ‘the pressure-sensitive adhesive layer, step
adfaspmateembashetphessuerdensiive adledivatshed féreseprdcewind) using a
the | aser beam .and a step of peeling the
ahighnsansmjssivihiadhe absoieitan egion jof taser bragrefs:)%gr more,

fromth rk after the hi ning. As the work, .
0 S e el onitiseS halyP oL SULE PipIeRIrTraTSHBsedhesive sheet for
1488t BrocedsingGblthélldser bt dde SOk WH? BRY ot eSpressure-sensitive
gl ass substrate, ceram c substrate, netal “substrate,
adhegine layeri 4 step@f processing thengork bgrimadiatingtht matrke with the laser
sem conduct ott | aser, MEMS substrate, or sem conductor
bgamyana stem et Pepking b Pigrsusersersiths Rdbesiveasheet foF nsershreeessing
ﬁ%ﬂfﬁﬁ\&&k%ﬁgr. %Sgﬁﬁ n is characterized by using a

pressure-sensitive adhesi ve sheet for laser processing
25 (heysahddotigvasishd RdtepfaBSBNY Be SRASInCINAHBEShYBrial, circuit
sheet) having at |east a pressure-sensitive adhesive
bpardesemicondudtad waferm glaas substibe; caxhmicldubstrate, metal substrate, light
gﬁ@fsure-sensitive adhesi ve sheet has . the
SINUIAG o LeoFying clemeptsubstzate of semicppduckydassr, MEMS sustrate, or
i ure-sensitive adhesive sheet having the
St r gggdécls@iﬂ\%‘lrctﬁg of 50%or nore, the amount of |aser
ener gThaeeumitodireith Method dif las¥Ohrdb®ss&f patld of the invention is
ressure-sensitive adhesive sheet is set smaller than
chajagtprzegdnykusinga arasswratsensifive adhesivs sheet for laser processing

(hereinafter called pressure-sensitive adhesive sheet) having at least a pressure-sensitive
adhesive layer provided on a base material. This pressure-sensitive adhesive sheet has
the transmissivity to the laser beam of 50% or more.

By using the pressure-sensitive adhesive sheet having the transmissivity of
50% or more, the amount of laser energy accumulated per unit volume of

pressure-sensitive adhesive sheet is set smaller than in the work. As a result, it is
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- TEREHP

harder to process the pressure-sensitive adhesive

sheet than the work. If it is harder to process the
pressure-sensitive adhesive sheet than the work,
generation of deconposition residue due to ablation of
pressure-sensitive adhesive sheet can be decreased.

As a result, deconposition residue does not deposit
hredende prachss the pressurasehsithve gihesististeeshas thid werkadhesi ve
sheet, .and cqntam nati on of so=called reverse side of

pr ocesitighardsr tgpragesphesesgurersensitive adhesiveshieas than the work,

. ' | d i . .
R LB TBh resPREGRIE RO L BRR it Rl Biagsive sheet

renmove deconposition residue can be omtted." |
veierdi anid dlre; pressuteeseinitive ddhesiat shieet; ambamsaninytiomof sbocalled reverse
a%:t etrt reat.ment can be also ski pped, and it contrjbutes
S PR BR ¥ TIPSt ntHance.Gomethng oé spepfacsiingdaser

ASSATR L0y SE R P R S R o

can b&uethbigafi@tieatBRsit Ssh ashyet deiméhrindan oAk o REAIVOT
wavel ength in ultraviolet region or [laser beam

despraposition resifucedsi hegomitied| | ghaddition wasteiqiidtreateghomecessary in
assi hro [.tiple 15 photon absorbing process,
afteteatinkn, S by 5&‘%‘%&{« aeé iputss torefuction e pavironmental load.
: el bt ' t,Q .process
RSOBTLACAomRAEL o chivPRSRE apEBGRPo e e

ipermbiedsandihe ehroeghitpit caddgenBaideions are free from
thermal damages, and the cut sections and openi ngs

can bBepides by asingshelagerdreamyof wawtlength madtaviolegregion or laser
' cisi.on and reliabiljty are .enhanced. Nbreover, as,
o A AP TR A LI
photoR@8sirbing proveds, i e G &f G vRkk UARGRAIoT, BPExAIEANC

Hence, dicing is possible at a narrower a

- cahtbRrdetRadedE NAs Q4612 et prR MBS BT AR nBf g&fosfrt] Between the

- maseomdledudarenaténial sit isupdskible @pecdss by PRotovlmhiasl dbldtiva without

met hod of | aser processed parts of the invention is a
Shefel RABCESEt heia sesultaedse pordenssse frep Homsthermal damages,

ri: ing a ,pressure-sensitive adhesive. .
afi) e} b6 e Bind oy b PR B harhi. RS piaglining
pRListori2dreliadilityateéritaheti. t MbRSSE:, Qse@dﬂlﬁsfé IRV RRAYHEH 1aser

in ultraviolet region or | aser beam capa fe of
begns,dotsl figrusing is paphibld, and Midavitdhghllowgiceis patswede]. Hence,

t hr augh | tiple photon absorbing process, and
dlﬁﬂﬁc’éi’%‘fsﬁe Brfenafpsrer pilowpneg tham before.whi ch at | east a

press i tive ive.layer i.s provided on a

ace HLE RO e PR Fan o R PR S5 mffnt the
irfverition] i8 3 @hanfRES HE M&thod OF MEePproBdsStd Fdrtsthaliterded b¥ r1]1sing a

absorption coefficient of |aser beamof 30 wavel eng
prgssusGEensitive iaghdsaesshettdior BBercprodessmpglirtadisingehd1adrk made of a

co riseF a ?tep of 6 . . .
metal material with laser beam of wavelength in ultraviolet region or laser beam capable
of absorbing the light in ultraviolet region passing through multiple photon absorbing
process, and processing the work by ablation, in which at least a pressure-sensitive
adhesive layer is provided on a base material as the pressure-sensitive adhesive sheet for

laser processing, using a material of which absorption coefficient of laser beam of

wavelength of 355 nm is less than 20 cm™, and this method comprises a step of
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adhering the pressure-sensitive adhesive sheet for

| aser processing to the | aser beamexit side of the

wor k by way of the pressure-sensitive adhesive |ayer,

a step of processing the work by irradiating the work

with the |laser beamof wthin 2 tinmes of the

irradiation intensity for formng a through-hole in

adherig the pragsure-gpmsitive hdirestviesheetrfadiastri ppocessibg tsthe Yasér beam exit

gfetP%$ShOE% for iggucin abl atjon_of the work, and a

20%.8t e Wotk Py jrpyof dhe pipeslisspeasitivicsdhesive lamied sigp of Reasessing

th e ' ter the. e

e RS IrRERERE Whek WA (Bt Bl dipes gt the iradiation

inteaity fortfstniiag @ thdyigibaoleSadhe WOAY at Kigheranat 6 iMEdiBGon intensity

met hod of | aser processed parts of the invention is

ofipresheldifer inecing etMatioidef the woskzandreestepr dfgieclingthe
ure-sensi.tive ad i ve sheet shquld_ 10 have an o

aé§§f%§e.“8§”88 I Sﬁﬁ%ﬁ'@fﬂaﬁ%@&%@g&?@m ek pgenthgmmachining.

BSmeRRS a §@8idoddiRfdr W& Br etﬁrﬁbﬁpﬁ?ﬁ%'b‘g Nised. .

coefficient of the work nmade of neta terral is

about Whgn fi2inamufaciuring mbtholl @ eisebprateseéd prawalfendinvedion is

355 nm That is, since the absorption coefficient of
apn@ecg prethe yyosk mwde pf mgtal avatrsialthe pressure-sensitine ddbesivésireet should

rptlo eeffi.cient of the rk, Li_Js harder
F L L g M e I Y SRR M T
cB'.t MEneMbsbrpBidAodHicient 41Be WO BRI ST AR AITR A a1 ol ? x 107
copstitution, it is effective to suppress presence o
cge curtpo &isei lweany efSvaletenitiost 335enmr eShatris,siRe3hd ABs6rption
adbesi ve_sheet between the work and the
cprilciant af e pesssurgsenativasadhesiyr sheet is smaller ghan the absorption
' [ f. .t reverse side of machinin .
ORI B orRy i T B Bl Pt BrS e RO dibgrive sheet than
theeworkien®ads ih eheOfdtdobRid exdfhphid Wﬁﬁﬁ?c&dsﬁﬂiﬁénfﬁ?&ff@%ﬁ% to
necessary in aftertreatnent can be al so skipped. As a
SYRIyE$stpresenee glodacoinpositien tasiduedinm ittenpredsusnsansiviveadhaive sheet
| oad. .Moreqgver,  since deconposition deposits can be
betyrsen &%%H?ﬁ‘aal}ﬁ‘i e RIESHBGEFnSHve aé’é’éﬁl%él%ﬁ?ﬁ ithat ds; gpntamination of
_ V&QSQHQB?Hﬁ@ﬁEHE can be enhanced. Besides, by
I eam

usi ng the | aser of wavel ength in ultraviol et

r egi offucther, aR€treatdfenbR2 RHeAARIdecthpSATH 1R5idfe EXEbe omitted,
light in ultraviolet region passing through nultiple

anchyesis ligyisbir¢atmgntpreoessary, inadtetorapaemdanibe falsorskippedd  As a result,
-l r,.be ocal focusing i ossi bl e, and w de o

it BRI resiitof SV e mRalelinl”F BiRresvea Brcsecsmposition
depsis Bhe Y :

258, BhPLbchrasBMINEE UPUPCE RS BELILE sl g
cgrlocedmacedparts of the 30 invention is a

manuf act uri ng nethod of |aser processed parts
char aBegifles; by ubipg tthy laserdeampof wavelength in ultraviolet region or laser

beam capable of absorbing the light in ultraviolet region passing through multiple
photon absorbing process, as compared with infrared laser beam, local focusing is
possible, and wide cutting allowance is not needed. Hence, dicing is possible at a
narrower allowance than before.

In a further aspect, the manufacturing method of laser processed parts of the

invention is a manufacturing method of laser processed parts characterized by using a

17



10

15

20

25

30

pressure-sensitive adhesive sheet for |aser

processing, irradiating the work nade of a netal

material with | aser beam of wavel ength in ultraviol et
regi on or | aser beam capable of absorbing the Iight

in ultraviolet region passing through nmultiple photon
absorbing process, and processing the work by
akdsated-semsitiva adhésive sheetl fonttergproveesingiriradiating thewsork made of a

“adhesi ve | ayer is provided on a base material as the

petakwatesiab with lasey beagai pbwrvalengeis ulirayiolet segdon or laser beam capable

SRSEEIR AN Rl G outStoms

MbcReheidipiecesfifg SRS bBARh! inwshieH BERAMS &ﬁgﬁ%te-geﬁgitive
| aser processing to the |aser beamexit side of the
agbedivilayerip podvidérbopa basunaesal s ilid pressuasbesitive atllaséve, sheet for
a step of processing .the work hy. irradiating the work
Io5er RrdoRssing dsme pomperiph i rvhigh reffactive indexs isdessithan 1.53, and this

' Lat [ ity I formng a t.hrough-hole |
rhih a8 Ehbtks LYt el o RO B B SRR E el Pprgpeer
ptrcbtregﬁhg kltheQéisek Bekif e srAB batHeA orR byl Wigy ofE bres@?Elsénsitive
step of peeling the pressure-sensifive adhesive sheet
aflbesiveslaper, pstsped prongssing thevidrk bydmrkdiafingthe ek with the laser
machini wor k,.. a sem conductor ,waf er or netal

.Ng. ,As th .
b it %ﬁyn%@?&%%’a{adwow@ﬁnwefo ing:2 thrpygg-hole in the
. _ > nt.
e e BERSARAASRALLE 8 Yo o
otk ssidrestee o pdeling tirdiesumesehkigiot a8@iletheétd¥Llader processing
refractive index of less than 1.53. The refractive
fromythe worktafier thsriachiniag.of As thetwérknasemicanhductoratefert or metal
re than,2 in its material. That is, since the
S CPAYReMsex  of the pressure-sensitive adhesive
sheet WhesiR!hh i ' f S
oo PR DBt AL 5SSt menion s
applesisinrthe serismiady of métad maweiak higeprebduad sédsitivatikesiagheet should

as in the foregoing exanples. In this constitution,
haye 3 eefractive indgx of less thenrleXds  Phegefacivefindeteafdhpwerk made of

ol R B B0 8 PR 1BRCR 0 Bffacee index
ob R PresshftMenifive GIMsAE Rt O nler i ﬂh? Y&t 8ive inflfex AF the work,

_machining. 25 Further, aftertreatnment for renoving

itdebadpowi process thesprdssaresensiniee adhdsivetsheartanehs tveork isapie ds in the
tregtment necessary in aftertreatnent can be al so

f‘§R$‘Bﬁ% gramples,  ladthisiconstitution, it is effgetves to SUPRIGSFATEISACRO Of

OGNSkl B3R AU en I FABSEIRET AL o worcane
tHegReRsufe-SMNaitive ddhidt dhR&, HAf RUEH It AHINati6ABf PR SN aNG8dof

30 Besides, by using the |aser beam of wavel ength in
mgthining. ol et regi on or laser 18

Further, aftertreatment for removing decomposition residue can be omitted,
and waste liquid treatment necessary in aftertreatment can be also skipped. As a result,
it contributes to reduction of environmental load. Moreover, since decomposition
deposits can be decreased, a higher power of laser beam is enabled, and the through-put
can be enhanced.

Besides, by using the laser beam of wavelength in ultraviolet region or laser
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beam capabl e of absorbing the light in ultraviol et
regi on passing through nultiple photon absorbing
process, as conpared with infrared | aser beam | oca
focusing is possible, and wide cutting allowance is
not needed. Hence, dicing is possible at a narrower
al | owance than before. 5 In a further aspect, the
heanueapablerafraserbingabie bight iasttravivleregioagpagsiung thrafghtheltiple
i.nvention.is a manufacturing, nethod of | aser processed -
phgten a‘?,sﬂgf‘a% PHCFSSe s eRMRAIshYith infipred tasercbegan doqal {fasusing is
' c . ing, (frradi.ating th
BT AL SR Rl Y REREEIAY Heoh e fihosTBle ata

nkoSved AfjoWwande thid beviQ! et regi on or | aser beam capabl e
of absorbing the light in ultraviolet region passing

t hr ouglt Ehaspegthibe oparaifturirigngeth6d pf sesrocassel parts of the
ol g@essi n%@:‘?ﬁf Wr k bgthagl eg on, in which at least a .
reee e YRS BEHARS PYBserRretessed Rorts ¢hefagtepredby using a
BredRhn Sl ; r - L5 1 |V, hee
R S e B A oAb B BAIAE Rledfork 168 ofa
retakibigrinbwitk $set beam 3f Waedleipgh invlirAviohe régdént 6r 1a8dr beam capable
density expressed:in formula (2) being less than 1 and
fiebgorhimgribeiliglhtrip uitsaviolat regiop passingithheughrgultipts photon absorbing
re-sensi.ti ve adhesi sheet for | aser processin
RO A PRGBS R pESTR D ot . il ot B cyesmiy opative
ddREsiRS BFSrUS Proved did i _S48RivRfadhesi
pr oéess?ng ? 1‘he Wor({<Ii %gas?%gﬂ%? P @@Egu&?@@%@ I’?d{’?wséve sheet for
lases procbssap, ofinpiatritaterial dfiwtich ddnsith & lebd thaglil At /6>, with the ratio
[ qtensi ty for formng a through-hole in the work, at
o dgraly exRegssedia formyla P )heinglessthand jang this methaskdnmhptises a step

' i lation of.th d p of
SR PSR e YL B SBgpe ase oam
ektSile dITRCREK BYOwhY OftHelResbicksenliliof adiigiveQay R ChiB) BY-

Ratio of density = (density of pressure-sensitive
Paefgesing theswarktbyfioadiating the orkowgisiheddset béate 0§ wWithiro2 times of the

.th \/\or.kzﬁl%ﬁ As. the work, a seniconductor wafer or
ROt Theming  thisiigh-halkon (el Abigben banghe
Pl B R ORERE e RaRligh BTV, a8 pecing

thr oS ufeesensitive atei Rimest fof 18653bcS AR fFhm RS0k after the
density of less than 1.1 g/cnB and a ratio of density

mgchingys than 1. By |aser ablation using such
it is harder to

pressure-sensi tive adhesi ve sheet, c

proc e&gf’ Iﬁ’g He‘bﬁ‘té!s—s@%as‘% ressyEe-scapidiye pdheskectheetfgp laser
tee k +4 B [hution, it is effective to
pdecsrszzggge(%éélﬁg%gtfﬁlgn 60}?(5 gée}conposi tion residue of the

pr ess Asehs*Dd, hisemi@midastoy &afdh @8 inetl) shstal! b 88 usé@d

contam nation of the reverse side of nmachining can be

suppr dsadhe manufpgturing method of laser processed parts of the invention is
applied in the work made of metal material, the pressure-sensitive adhesive sheet should
have a density of less than 1.1 g/cm® and a ratio of density of less than 1. By laser
ablation using such pressure-sensitive adhesive sheet, it is harder to process the
pressure-sensitive adhesive sheet than the work. In this constitution, it is effective to

decrease generation of decomposition residue of the pressure-sensitive adhesive sheet

by ablation, and contamination of the reverse side of machining can be suppressed. As
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a result, a nethod of manufacturing | aser processed
parts easily and at high production efficiency can be
presented. Further, aftertreatnment for renoving
deconposition residue can be omtted, and waste liquid
treatnment necessary in aftertreatnent can be al so
ski pRed. As a result, 5 it contributes to reduction
afesghyd mothod i abanufescthringiaseo parcessed pags etsiloapd ai kigl Production
deposits can be decreased, a higher power of | aser

IFOFY cahbmpregentedhd the through-put can be enhanced.
Besi de ' ' aser beam of wavel ength in .
ul tr av?%rlt%?’ érfgééil? %ant}ngﬁt ﬁloggeé?ov%g%ﬁogg)ﬁ 8 fﬁfﬂ%%&f% Peiomytted,

hitewhidt@ Huidirddtih 6 \iedsBiry if Bt e RASeHE B ved.
mul ti BI eqlilo |rohot on gb;milng prgcess, glssé;%lggglpg%edw t/}1$aresult,

itsontzibuigs tardnctinrof envirommertaklosd.n gMogeovpn Siich decongpdition

i de..cutting allowance is not needed. Hence, dicing is
depoSicap bedigreaseal advgher ReWeRlrleer bevim irembled, andihg through-put
Edirgenghasgect, the manufacturing nmethod of |aser

processed parts of the invention is a manufacturing

met hodBesiddspbetising e asee Beda of vaGllan@h i€ (it Yedish BBlaser
a 15 pressure-sensitive adhesive sheet for |aser

brapreapabla @f absarbing shd kight i ultiawidtetregion phssingthtaaigh multiple
erihbal . with |aser beam of wavel ength in ultrayvjolet .
PRYFAer e, op 85 oo RO whh JHraserllsven g, Insal fogesing is

i noul t - ' ' i pl e _phot.on
P s e R B LA

redodosster allowantewharchefate. | east a pressure-sensitive
adhesive |ayer is provided on a base material as the

pr essUpé-fuehesiaspeas, the masnfastusinganethod oPlsé¢rgseressed parts of the
. ssin using. a material of which tensjle strength,

LS § Ran iR Sl bbb e thr S (i
piéRireend e hdRGiviehBed? &"&Slﬁwr‘faFé&E‘s?ﬁ MGG e éﬁ glfa%‘e ofa

for laser processing to the [aser Dean exit Si
métel matekialbyitiviagerdbeatrhef waetagtleinadnsvibiey Rogidtdtdsdey Beam capable
a step o rocessing the work by irradiating

I : Of (

of Asaiting s Wehtn alrasiclet resen prwing hrovgh multipleatiosm abiserbing

5dead Al LR LAl eRsi ] ing a through-hole in
AR ot RS TR il b Rl bR g FR oA rrospamsragtive
adhesiverlepeias proviled dHHGAsB Shaddt A2 ths B2 ﬁéssﬁf&eﬁnm% ad gvte%heet for

step of peeling the pressure-sensitive adhesive she
lasgr plogessmgpnsing s snaierial of winidhhtensilersireagthds lesithan 100 MPa, and
As the work, a sem conductor wafer or netal

nmachi.ni ng. . v )
th pethody C%HPPAV%% stgp ofi adhgimg the,Bressmersensitive adhesiee sheet for laser
_ r f. the inventi is 30 ...
ki 0 PREPSBH ARLLE nd Ut QYSALLPI e s
ailiesbeubpersesep b PR cadRRSthy Yotk 8§ irrad1 A Fthe HWdrk with the laser
beam of within 2 times of the irradiation intensity for forming a through-hole in the

work, at higher than the irradiation intensity of threshold for inducing ablation of the

~work, and a step of peeling the pressure-sensitive adhesive sheet for laser processing

from the work after the machining.
As the work, a semiconductor wafer or metal substrate may be used.
When the manufacturing method of laser processed parts of the invention is

applied in the work made of metal material, the pressure-sensitive adhesive sheet should
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have a tensile strength of |less than 100 MPa. A
general netal material has a tensile strength of 100
MPa or |ess, by using the pressure-sensitive adhesive
sheet having a tensile strength of |ess than 100 MPa,
and selecting so that the tensile strength rati o may
be less than 1, sane as in the foregoing exanples, it
havemieasle stigngthed dess thanel (¥ MPes sArgensrehmietal wmteatihkas aensile
sheet, t t.he rk.. In.this constitution, it is )
%‘f‘?“&f&‘% ?{3@?% %’Ba é’ﬁ%ﬁ?@éfsusmge@s REGSSWE-Sensibiprsibpsivesheet having a
feasilclste LR8BI BRSPS SRNSIdhiNEABIES) h .
betweenn he work angfots_he b_resstefrc{éiféseny Flﬁls\égnasgﬁgg%%hram may
bhiess thah Hasanicsas inahd forgvatd ehnles, IthEh&ra¥ e $Rocss e
machi ning,  Further, aftertreatnent for renoving
BeeBtpedistivsadhesiyestheetcthan the workt t bthisl®nastititivast i effective to
[.qui d treat t necessary .in aftertreat nment n be

%‘}ngésg RISpEd O fecatnpqstifi residy fiomihe prsstuge-sensitive adhesive sheet
b6 1heRvdtk aRiM e RERRL &hsiti98 ddndVRe SRYA! thatis) inati

. SpIg . @nsftlgéelgcéh %Hé{eg,’ thgtslfsﬂ c;qiléarmmatlon of

deconposition sits can ecrease

tho weverssfsideasfanadhérsing.i s enabl ed, and the through- put
can be_enhanced. Besides, by using the |aser beam of
vavel efRJthniaterreaimentdoetemavinadecomppsitien residiclsen e omitted,

. of: bing the Light in ulfraviolet regi
L R N W
i€ ooMmAbEds W kbudtmﬁrcﬁ@ﬁdiréxﬁﬁ&{t?lﬁsm N8&BVer 6L Ul sition

ossible, and wide cutting allowance I's not nee
asits, cadibeidagreasedpahiphbt povedr of lasepbdagBrenable@ViidaRe through-put
thalu{% before. In a further aspect, the manufacturing
BN SAYicetaser processed parts of the 20 invention

' h f d. par
oo T AT o e RS TESober o

tehmadaphilsle of alssREbifg Sedlsshit multﬂawlro@éi ir@éi&l{‘ Passi t}wuﬁg Wadifiple

| aser beam of wavel ength in ultraviolet region or

nhetayabserbingcprpedsh easebmpasadlr Withn inftarel lasayeainnlocal focusing is
ul t.ravi o] et. regi on _passing through mul tipl e photon,
p%%%@bﬂdgwﬂe&eg@&a“m&ﬂﬁ Bawetassdgd. ¢ Hencgodicing is possible at a
bt MAMowdne MHnEHLst | east a pressure-sensitive

adhesi ve [ayer 1's provided on 25 a base material as
the priraduticeragpet,ithy hanofiesiing nfRRE off 184er pA&REsed parts of the

.processing, using a material of which m ninum value

ugfenpn ifn manwaeiuang ofethosigf lasey pervessgd pafts clarbaerizedtbynmsing a
ompasing.the,.base material and directly coupling |
PR SRS ARSI ShSSH Forder Progsssings Feadiigge work with laser
bR W9 ElcAgthlif Rlthlvi AL LBl SHABLIrbI the light
adhesi ve §ﬁ€§f Porvuﬁaseéoggg%gggﬁﬁgﬁ%%mﬁﬁéﬁﬁ§gépggégﬁyguln
ultriviiolef rigionfpasdeg thostghtiuliple sHotdhebsPitRes proReEEMTd prio¥&ssing
30 adhesive |ayer, a step of processing the work by
the wark; byt ablggionnm Whick apleapt 2 pressusessansitive adhesive layer is provided on
a base material as the pressure-sensitive adhesive sheet for laser processing, using a
material of which minimum value of group parameter of coupling energy of carbon
atoms composing the base material and directly coupling atoms is 800 kJ/mol or more,
and this method comprises a step of adhering the pressure-sensitive adhesive sheet for
laser processing to the laser beam exit side of the work by way of the pressure-sensitive

adhesive layer, a step of processing the work by irradiating the work with the laser
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beam of within 2 times of the irradiation intensity
for formng a through-hole in the work, at higher
than the irradiation intensity of threshold for

i nduci ng ablation of the work, and a step of peeling
the pressure-sensitive adhesive sheet for |aser
groce53|ng fromthe work after the machining. 5 As

daen obwikthinatimnesisf theiireadiaticn innsibefoiFehing BEhrdGiMbole in the
gl.ass _ substrate, ceram c substrate,

circujt d,

wark, athig ttgﬁm tharimadiatign intensitp of thagsbold fpghldueng tablatlgn of the
t _substrat e of emc

Pork, A6 € th B pE AL pRIE PSR psBETH Toa ot ser apessing

aser

ﬁhﬁﬂﬁ%ﬂ@g{@&j@@;ﬂﬁﬁﬂgd of | aser processed parts of
the invention is 10 applied in the work nmade of netal

mat er i A$ thefworkeyaainus ejateriads mag b8 uset, Sehsditid siecuit board, fglass

i ve sheet. shoul d have a total coupllng energy o
Sélggliﬁ’/cﬁfﬂml(‘}lsuma@ s¢picopduclprrwaferampsal subsiratea light émitting or

I s, than 800
P57 il Rlemen Stk 2o o SR oA G MENS FPser gysegticonducor
pableager essur e- sensitive adhesive sheet is |arger than

the total coupling energy of the work, sanme as in the
f or egoVhep theangriufasturing methhdod Easert prodésse e 9§ the@vention is

leds siti,ve,.adhesi ve, sheet thanthe work. In
BP] 1< ‘&}ﬁ% {”"Bﬁﬂa% of me ?ateé'ra% et eXpRle thaiprspsesensitive
aﬂﬁM@et‘%ﬁlogﬁ%@PQ% hﬁ§ ﬂéJrEY ggm.gwo | prmggs; | In the work

pressure-sensitive ve S
nzadel off Imeetgl mesteridl othe @(515] ddu‘pﬁngl@ﬁ@gy Ysele§shtﬁ§ﬁ 800 Kffnol.S: That i is,
contam nation of the reverse si machi ni ng.

singe thedptal geunlingreagnayedf the msmmnsngzedidhmmeéu ioharger than the
20 and waste |iquid treatnent

b
t‘%‘%‘iéé’g@@?@ enetpf Bt i asapretois Swmpfssdit iskarer to
pfo’:bssd the Ngrdsﬁmé%@ﬁsﬁﬁ@%&%s&@ shRtHEhROW, gIk Ry o 9 srt}l%lﬂlon it is

| oad reover, since deconpositlion oSI (S
effectivede eupprwsmrgﬂeace @fdeeom@bsitias Bd‘s1d3ﬁéﬁ'6nh &eﬁﬁ@sﬁhﬁ:dsensmve

%geg thg through can be enhanced. Besides, by
Hﬁflband/thv erespeisensitive adhasivobleget, that is,

d. Wi t.h inf d | b
oy 18@%2?‘%3@.&62@%@%%% Vo wde cutting

al | owsingler] StdiRbathRE0SH rexﬁ@{}ﬁ? ded) Qlonsreﬁg\f‘cf&gll 2 Ghitted,

a narrower allowance than ore
m&‘a@%s bqwgl ttdalenvmmcessaﬂyud aftefireatrRdht @hn Belblsb BRipPEd.  As a result,
tdr| k) ? In the manufacturing nmethod of
1t Fantmpu 'pn‘f 8@%%@%"8@%@1 loadenMasenvensinge decomposmon

déﬁ%@ﬁé &t RRAMEeq LIS gl BOREL ST BST D Pebh Y et P e gh-put

i ncl udes a pressure- S&h
can be enhanced.

Besides, by using the laser beam of wavelength in ultraviolet region, as
compared with infrared lasgr beam, local focusing is possible, and wide cutting
allowance is not needed. Hence, dicing is possible at a narrower allowance than
before.

The step of processing the work includes a step of cutting or drilling the work.

In the manufacturing method of laser processed parts of the invention, as

mentioned above, the pressure-sensitive adhesive sheet includes a pressure-sensitive
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adhesive | ayer for adhering and fixing the work..
Therefore, if the specified region of the work is cut
of f at once, for exanple, the work (cut piece) is
adhered and fixed to the pressure-sensitive adhesive
| ayer. Hence, dropping of the work can be prevented,

“and handling is inproved. Further, a technique of

adhepivadaysafar adherinpeanddfiking theaverh. t Thérefire)i€ e shE€fied region of
g%ﬁggkng I s _pnot needed. The pressure-sensitive

VECW RbiAt opes, Toraxamphy, deeowerk{guiarieed) és adhemdtand fixed to the
bra 64 ctyring et hod | aser -
oSl e LRI At MDD PEOCh O LS e revented, and
Imdfiag $eichpvddS Furth&lCa kdbhBIjuk P 1daFing part of the working area to
pressure-sensitive adhesi ve sheet for | aser
pewer dxinpdroppingasinettieaded. he work with | aser 10 beam of
wavel epgth in ultraviolet. region, and processi n&@t_he )
wor k g@ SHESrsensitye ahesive shagt I laser recessing pf thednvention is
Be S ine m{r@{ rocessing is that at |east a
pressur Zr-l%{eﬁlﬁ%itttl emgtgﬁgéf%ggrlp§§§ers,s_l spaﬁsovi ded on a

base rEicanadlfactaritg method oFiaset prabéiSed p&tCIH RGinveh N is a
energy fluence) of the base material 1s 0.4

Iressure jsusisies adlpsiye)sheas forl lasss prodiessing, ésadintingtha siork vt laser
esi ve sheget. for l.aser processing is used in order
RN B seRneNravilatieeky. w5 Tne-smEckorpdheigon, in which

 the PRsédrasalsitRRaIhENd %hl%étdi%} 123 O@o?{%glﬁgﬁsg @%ggtggés?g and

to carry_qut support xat1 on
ppessuteesensi(iVaadifesive (06 & pigvided 6 bhse maleri8PaHd PABFSkhing
of the time of processi ng, and after that, before

LR

(etghingirafy/ ewrey fuencelefdhe passarasiialgs 0% [(ive/puiseyPéart] or less.
t hing §bsorpt|0ﬁ-%%hg%e 0 tSIdS ABURESHON | of | aser
li ght. BETTRECHSPIEVordesvAshest fedilassr procesidng igiuged in order to
H h - H ¥ ) .
cutry olit RifKRink 6 tRL £3biploh aBe Qlﬂ% %e}‘g:geaxggx%tﬁgc?ﬁ') gg a prqcessed

material by the energy fluence
thiag asd th eVt sipporpiiatiensdliid proveskad prodedts Hagipeicessing

" basis.material, and shows what is hard to etch, so
PFaEE) '

fifach pracess offthetimgiof gracessingaland gfter that, hefiote ¢agntieg out
: his. i ] .the ratio of
RSkl 1 0o TRy R LRuA AT amppeshon

obfasérdsdhg. material can be controlled effectively and

contam nation of the processed thing surface by the

deconp@bs rationf etdiiimgwhbichbiathies/ahmtveliitbroke thdleRBiRG FAk (@R/pulse)
the ratio of etchin

ard can he prevented. Herein
Of)@asbsr'@ii@??@&’ ‘?‘8 eperey fhiepse (T/s815) obthe dasertodectsed shows el
RcedsSEi t] f etching is 0.4 or.nor it is
P ] n the ttye%gg%:}so e%% rét{e:‘iaglﬁ ir%atéerbafl’ %’gss?lgws Waﬁ’étmg’f‘fgﬂ etgh, so that
thireeoion f ebiihg!i smdll W 6chard REbEpRLEssed)ier e i's a
possibility that the 23
In this invention, when the ratio of etching uses 0.4 or less basis material,
etching of basis material can be controlled effectively and contamination of the
processed thing surface by the decomposition thing of basis material or an adsorption
board can be prevented.
Herein, the ratio of etching is preferred to be 0.2 or less, or more preferably 0.1

orless. If the ratio of etching is 0.4 or more, it is in the tendency for etching of basis

material to become easy to advance. Therefore, there is a possibility that the
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deconposition products of the adsorption board forned

on the deconposition products produced by etching of

basis material or the adsorption stage etc. nay enter

into the interface portion of the pressure-sensitive
adhesi ve sheet and the processed products, and nmay

pol lute the processed thing surface. \Wen the

¢ecompesitidn praghiutstod tistadsapaon doardfotrhett @tlthsidebohpésition products

degonpgfition products, after carrying out the |aser
RiPecsd diy fichang phlasisgnaeralas dhpdsamiion stagg st mayenter into the

: o ive adhesiye sheet xfoli,ating froma

oo bEHORAT Hle BEssBieenyive AdliFtve The wnd DsmossorbRoduct,

dndiniey PEITRY He RYcRORA thNpRGHRS. n%@@&ﬁ?éce@éefdf r68lcks surface is

or it is in the tendency for the processing accuracy

s lutedewith teatesenipoptiadpotiscts,affeabrryihf odstht dasespiodessing of the
ressur e- sensi Li ve adhesive sheet for |aser o

ISP%Féé%’sr?fﬂ ucts, abpytdhe gressigensensitieeadhgsize shest, (exfpdiating from a

irlbe ' i.al. B ' ,
ROFRSAHR beoB R aficllfBlcadBnphiifion e Haldy¥ey passapocessing
Betoratd diffiaflt, bb & iPiroke se@endy o8 el frocesbing a8é#s® $MBe processed

adhesion of the interface of the pressure-sensitive

raedusts tpdallheet and the processed products can be

rai sed, Lt hecones possi.ble to be able to control

i nvasi‘oh' Salg?r?sﬁ%rel“stﬁf{‘%w%\%‘g‘e%‘?’ e shegd £FiBE PracsssRgiAng

' ] _ hin
A e 00 KBl RRIL AP AR A1chAS RS ETA 1
adhesivenosse ittriod Bnlyasan ffally édisy AasEppBit Skhtddn ofithe pfocessed products,
preferable that it is polyolefin resin,
bybsiperoths adhesien elthe interfasieyafthee prassure-seisitivsradhesive sheet and the

P N AT T T
tBintbrfhck 806 Ue iR o A RirR and Qo [ d3G1rdI g(ﬁlt&ﬂﬂl!ﬁﬁOI?Eg %hE %Bcilcessed

pol yolefin resin has connected wth the main c

theg laytfarecby tho dbéomapasitioncthingtagfa reqithi nation. It becones
easy to adjust the ratio of etching of basis material

by usilth s Hiventien. @p fer the basg maerigly itdnprefarable that gfis polyolefin

[ erial ta 0.4 or .less..The facturi .
r$¥0 kR TR Sraie o popal BBt SR ReedeD frsing s for the
biyelefiBresihag idpn i J i
P B oy AR S ep e AR R B2 Bloup of
ther sideeeimdnl ofithe tpelyohefiraresiarhiaz echriegtedsiitlythe main chain by methylene
&ggssur e-sensitive adhesive sheet parts in any one_of )
CRIPQINAHOR gr ¢igT obiatimk becoipeseasy toadiugibe witig of etahing of basis
. ri ressur.e-sensitive adhesi ve sheget
mjettiaP by o S X PR Tor Bl e SR 45 o tes.
the WIhk miubiYurfife h&Bo® bE RS fToSRE&d kS fARMER LN Fon is the
| ayer, a step (2) of . processing the work by
mjappfadivainigmyethbed oflasdr protdsseal pazisexf temventionds a rsargifact®)ng

of ?ao(gﬁeel i ng thg pressure-sensitive adhesive sheet )
method| of daser BrRsEese ipAgs ehasastenzed Ry ysing @ ressurg-sensitive adhesive

sheet parts in any one of claims 19 to 26 for laser processing, wherein a step (1) of
adhering the pressure-sensitive adhesive sheet for laser processing to the laser beam exit
side of the work by way of the pressure-sensitive adhesive layer, a step (2) of

processing the work by irradiating the work with a laser bearn; and astep (3)of

peeling the pressure-sensitive adhesive sheet for laser processing from the work after
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t he machining. As the work, various materials may be

used, including sheet material, circuit board,

sem conduct or wafer, glass substrate, ceramc

substrate, nmetal substrate, light emtting or

recei ving el ement substrate of sem conductor | aser,

MEMS substrate, or 5 sem conductor package. The step

the mechioingsi ng t he work includes a step of cutting or
drilli gthe rk, BRI EF DESCRI PTION OF THE DRAWNGS @
10 Fi gX eu%org?%‘i{wélﬁm@%ﬁ RaY hehesdpingludingshestsmaterial, circuit

' cording.to,an exe a .
RS SELORa b e L AESRL AR Ry SRR A, i
estitinigasiateeivifieRitind bibshitel RS GhicBhASRGI a4, MEMN &itdFate, or

to, the exenplary enbodinment. Fig. 3 is a schematic
semagpndnstexpackagé.ng ot her | aser processing of the work
15 accQrding to the exenplary enbodinment. Fig. 4.is a
sc hemca@eéte&ﬁ %f[gl?‘ gmsgwsm\yoridn@xgm e of entiinger drilling the work.
of sem conductor wafer. BEST MODE FOR CARRYI NG OQUT
THE I NVENTION 20 (First Exenplary Enbodi nent)

[ Pressure-sensitive adhesive sheet] . First of all,
the pressure-sensitive adhesive sheet used in the

BRIEFt DESCRETHON OFbdBiDRAWINGS he i nvention is

expl ained.. I.n 1the ex | ar nhodi nent, the

press Lﬁl]% 9513 ﬁssf:{l?q}%ncaﬁggrﬁr\%‘p_ g Ha}sgr Rreesrsipg o the work
aBEREIRE I B ek BRp MRS EmBYqiARhAN BLinVEhEh, 25 | aser beam of
wavel ength 1 n ultraviolet region or l'aser beam capabl e
of abdiig.2iing sthematid gbtional vieht éxp¥difing laseLploeEssRpSRtAiing to
t hrough nul tipl e photon absorbing process. It is
thessreBmdary gmbedimenist a base material and a
pressyte--sensitive. adhesi ve | ayer di sposed there

(the yé%’éi ‘? aé@?‘ﬂ%‘%‘ﬁ%“%ﬁ"@ -r?ina r ?fégP?FéSIP&ygBlei work
adﬁﬁ@iﬁl.gb@dldﬁkﬁ{plary Maisadinsdeci fical ly, the
pressure-sensitive adhesive sheet used in the

exenplFig. ¢ ie aiscltinmativt didgrainmshb witgsansexagiplewfidising method of
%rgessﬁyr e-sensitive adhesives sheet Ato G as

SYBICERAYSLY WHPbw., 25 (Pressure-sensitive adhesive

sheet A) Pressure-sensitive adhesive sheet A, when
irradiated with a | aser beamof wthin 2 tines of the

BESTaMODE BOR CARKSY ING OUT TEMNBERTidBKOUgh- hol e i n
the work, at
(First Exemplary Embodiment)
[Pressure-sensitive adhesive sheet]

First of all, the pressure-sensitive adhesive sheet used in the first exemplary
embodiment of the invention is explained. In the exemplary embodiment, the
pressure-sensitive adhesive sheet is used when processing the work by ablation using
laser beam of wavelength in ultraviolet region or. laser beam capable of absorbing the
light in ultraviolet region passing through multiple photon absorbing process. It is

composed of at least a base material and a pressure-sensitive adhesive layer disposed

thereon (the detail of the base material and adhesive layer is described later). More

_specifically, the pressure-sensitive adhesive sheet used in the exemplary embodiment

includes seven modes, pressure-sensitive adhesives sheet A to G, as described below.
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hi gher than the irradiation intensity of threshold for

i nduci ng abl ati on of the work, 5 should have such

physi cal properties that the ratio of |ight absorption
coefficient expressed in fornmula (1) is less than 1.
Ratio of |ight absorption coefficient = (absorption
coefficient of pressure-sensitive adhesive sheet A

for | aPesssyreaensitivegihesive siglet A9f wavel ength of 355

nm / (absorption coefficient of work in |ight of

wavel rf@%SHreoérenslyse adjesive)shed ARavhen iohdiatedhwitlab bserdaomof

R S0 e R BL 8RR APBACE Skt 4 825 or,
ragthe $hanehe ﬂ?é%ﬁati%n"’lﬂfénﬁlﬂﬁof"mféh 146 1n&§<g§% lelaﬁor?g'f the work,
follows. That is, generally, m%

shodflfhag¢ suvh pd:ﬂysmalqnopemles thatothe (ﬂatﬁfdﬂlfght thoﬁ;b't&id coefficient
neans that this solid nmatter can absorb | ess energy.

cERressrd in domrapla fladsiless thgnd- absor pt| on in solid matter

ffect 5 di
Fr om SuiB ol DB elsERA o %85?%#&%2 1557 ofinen
prd¥eurelenifid Mhesive §lﬁéelt Qi f%plasbls%e % Ling ik hg?ﬂ %Mvelength of 355

invasion length is |ong, and nount

n59¢ (ahsomtion coefficiant ofrwork indight df watdlength of 35%hm) | K1)
ot her _war less likely to be

d h lid tt
pr ocefalg Og)l/‘gf‘ta%’z?r%g@’léwefn%ﬁ@%ﬁl@;émpﬂﬁ@ﬁ Rarraneter fop ddference in
PRRECUBIIP BernROR I b Sle dchalife BaldIR shecti A afEBE gk The

ressure-sensitive adnesi

réaskxeisyastfﬁll@@s Priue &5 BehekdlR)) WHRR aWabko tFérPEBetfﬁtlént of a certain
V|emp0|nt t he pressure- sensitive IReS|ve Sheet I n

sl @aﬁweﬁpmaﬂ,)nt mebusithatethis solidwsatfentarf absottaless energy.  On the
e ratio of absorption

Her e
offsERFRE gl ot SR in ol mptseniscursgn beht lavaptonengby(effoctive
dRtMEe HIRI 61i0- sﬁerEe (18330 'tlt)ntcggffrc?ehlg ofyraR ey %i)tsbxg)rt]lon
coefficient is or nor %’ ur e-'sensi
ceaffieentie smlaﬂeme lhght‘:mt/asi)dm Ihpth ie cvodgeém BielalfunPbhdas
rocessed a 25 result, the deconposition products .
%tﬁ%p?rr\é%@m ef @éwsmaﬁtqres siialbsi Ismeatk;enemrdsm;us Iselid matter is

R LGB 1, oo e i

c&@‘ﬁ@i@ﬂtt i8dsO a8, itl Rednlitifat ?ﬁg@?‘?&%é’ Lo SRR 'aﬁﬁ&ﬁ\{% thﬁ is less

the ratio of abBsorption Icient 1s less

likely ko be piokessed thiahltherwbrk. akieopl tAlzer e Bigs Sy }ﬁ'e§sﬁfbséén|si(§'e

@fhe3|ve sheet. B) 30 Pressure-sensitive adhesive sheet
esiyp shest A indhistezemplanhembodisent isawefubfor 1261 piachising

times e tlonlnt 3|tyforfo

thr ouieit I 5o B eBiegrion dhefiipapspres <fopeed g 05 or less, ormore
preferatly 8l8 eHledsNt ek i PdF éﬂ%lj)?Qchgefffgf ﬁdlu&j e, the

abl at1on of the work, shoul ave suc physi cal
prp$8up%$¢nsesletaﬂh¢s1¢dﬂleeteé cachr dedlledrdéote dfe Wbk iDpssessed. Asa

fe

regnit tl!;e gecomposmon products from the pressure-sensitive adhesive sheet may be
formed between the work and the pressure-sensitive adhesive sheet and the reverse side
of machining may be contaminated. In this exemplary embodiment, since the ratio of
absorption coefficient is less than 1, such problems will not take place.

(Pressure-sensitive adhesive sheet B)

Pressure-sensitive adhesive sheet B, when irradiated with a laser beam of
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smaller than the refractive index of the work. 5
Refractive index is an inportant paraneter for
difference in processability between the
pressure-sensitive adhesive sheet B and the work. The
reason is as follows. That is, generally, when a
ractive index of a certain SO|Id matter is smal

re

Jnn %r%raﬁ%,ofi tha frradietioncintansitnfor dormiag p derough-hhle is feedork, at
ﬁ%hér"‘*ﬁ et Mip DR B e b {ndluBine 3Bletibn Ghhedvork,
ﬂ@ﬁld’lﬁﬂ'efsﬁ&f@)lﬁjsﬁ:ﬁr fSI%BeI%Qs ﬁ?&?ﬂfe%fré’dﬁ Y ci%ll}% ase matenal is
absorption, if the propagating spee of Taser: peam
srhadles thaindhe refitatGve indef afthe wadrlect ron excitation is | ess

likely to occur ILn other words, this solid matter is
| ess |$?<fé4°§»“’?al él%%mcg@at wma@eforbbﬁmnmmomsebmty

o Pl e e el Bang F5 B regem is o
ﬂonews Ur"EhzﬁQsﬂ%bﬁér&l?y aasi x‘éﬁa@tﬁ%%d& oS Lk édl#a%é(ttér 9s small, it

be processed than t’he work. From this viewpol
means plnaé $hadesclcmtiontdegee adittesipeed sﬁleeetr light probb]gzﬂmg through this
is useful for |aser processing

di
SPr d érsrfg%?‘? @e ﬁrﬁ% @ther bfmf% i§icp Jaser ghietion igderived ﬁ@@eqlectron

t he wor
SERGNG HERRRDHR T Boasdelfe 5L 65 b e sl
rhatep isefabt) elev@biKerchtatibn RABSIBG]y cBur. €3H biher Wods, this solid
deconposi tion products fromthe pressure-sensitive 20

meafiee & logs litedieto beeyrobessédobyniadertietme e Thereforepwherathd refisctive

e sensitiye ad |ve sheet and the reverse
BT s st S ioalloe (b st Bl of fedvork. the

presSiel s%ﬁéitlv gl'gPsﬂée’t VBMl?Yésrs] %%(Q{ng g}r ¢ Ir(?c%%saea Rartthe Sork. From

her ei n, suc
tl@JE’lvﬂasnm)nm the Ipsestsméseﬁt{iﬁﬁésadlﬁsﬁb ekdet Q)m this exemplary embodiment is
Pressure sensitive adhesive sheet C, when irradi-ated

usgfphios 1 %agepcwém} of 25 within 2 tinmes of the

i rradi intensjty for, form ng. a throygh-hol in .
the. bt e POt E BRek A€ 3SR T B e RGFareveodex of

tHWe&h ﬂie%rés@ﬁre'—é’éﬁkiﬁ'v@ 9aKERLshoR i9futlo E%rl‘ﬂ@ti Befor?ﬁl@ Wtk is

have such physical properties that

pct@nssedy Ax prresrhe thei decémposition pedduéts ﬂoﬁﬁ thetpi@Rurk-sekhisitive
of pressure-sensitive adhesive

&F‘F‘éd e qtéxpax éﬁgfg?fileégetﬁfeéﬁ dheswerdy)and thelpresiurg-serfsitiveradhesive
) TR A 5 R FYBA B
e o e T

densi {Bressureasansitivaiadhesive dheam@)Y er i s srral |, the

Pressure-sensitive adhesive sheet C, when irradiated with a laser beam of

within 2 times of the irradiation intensity for forming a through-hole in the work, at
higher than the irradiation intensity of threshold for inducing ablation of the work,
should have such physical properties that the ratio of density expressed in formula (2) is
less than 1.

Ratio of density = (density of pressure-sensitive adhesive sheet C for laser

processing) / (density of work) (2)

27



10

15

20

25

30

packing rate of nolecules (that is, filling rate per

unit volune) is low, and probability of 5 | aser beam

colliding against atons per unit irradiation area is

low. On the other hand, 1in the case of photocheni ca

abl ation, nol ecular coupling is segnmented by

excitation of electrons by photon absorption by

abl at i Bati¢ f)f)den@bmmmlmpm’tanhpmmneﬂer fos differamedmpkaesdability
when the density is small, the

E%%‘i%%% a%f)&gwmeu r5hsitive adhesiyg shegt Sandshe wigrls. | Hierepsom is as
Fflodd, ”qthﬁﬁﬁ eéi'eﬁFljaﬁz Swi\}\%rkf h%(xhsiﬁ o?? IcQJta?tﬁ gfé’lz I na B)g/r %gﬁﬂggs@e

beam
pavkinglrate 6f mistees (tlit id, ilimy ﬁ%%nﬁ%ﬁhﬁd)\lﬁlo@ﬂ hR8| bi’cﬁ)ablhty of
sheet C |s | ess |likely to be processed than t

g heam oollding\pgsiingt atonkseper plnéssammmmsa Isﬂw ad]methe mther hand,
is . useful for

nr}Eet Ci.n, thi ]f? e.xglr:&l ment
] %?aserﬂf QB%th er‘i’ij;‘c 34 mp £oupling ‘%@&Q@Fdl@ excitation of
fﬂé&f&fs 'b?‘i‘)h()f?)nba%sérﬁﬁﬁ E? §91a90§ 1(f09 Exﬂﬁ{lg PRRNESBR ¥ 15

| ess than 0.6 s 1 or nor

haopobsalar enaseriab). t I%cad,hlﬁiﬁi the déx’(kﬂ?'is sthall, ¢k¥ pldton absorptlon
dri.ll ed before the work is processed. As a result, the

S&é’é@ﬁ% kst ynalhapd des solidfmatter ihlesikedys tor e proeesised Melaser beam.
en the work and t

h d
%?62 §s ue:’/ §Vh§?’é rlafmg)f g?ﬂ‘fétg |1€Ees§ﬁ’€€ﬁelé meaphihat hedr ?éu@l %?85““’6
hesToe Mot 0ds [88Y118y 1FOOLRATEARE Bfln tldwbil, S FR8ETRIsYhdhypoint, the

enbodi nent, since t e ratio of density Is less t
m&ssm:stenpntmb hdtesiveisheet®in thitkexeppB€Eembodiment is useful for laser

rg;’ressure sensitive adhesi ve sheet D)
¢S¥MLe-sensitive adhesive sheet D, when irradiated

W th e eam wthin.2 tinpes, of th

irrad ﬁ%%‘%?fn{h.er{?té%gf??f’%ﬂs Rrsfeﬁ'ieﬂég"ﬁ et 8195?? §,8F mar, preferably

ledsaha0.ks. Htthe Ft@UTdehiRNistiNg h Sl

t hreshol d fOI‘eI nduci r?g gglsatl on&g?ﬁfggsﬁﬁf% 25 s dﬁeﬁfve sheet

lﬁ awt@r simdled befpsé thelwek approcessed.t has a tdsalt) tht idecaifiposition products
ﬁ'xle strenthex essed in fornmu is |ess

SIPTERYES3§ B‘PV? BHRSSIYE SDestant br forrp@%égtweén therwerdtand the
A ¥ D f.or. | aser
pgérsgglcrg;% ?ﬁg;‘% ?&h;%? it Si {fr & nrﬁ?%rg WBf Rpchinipe gy be of
comagiihatedt r1ankis Exérﬁpﬁf’y ERBOIHRAL sPRé ﬁ{éer'éiﬁ& of @nsity is less than 1,
di fference in 30 processability between the

Sb‘P‘bB@ble@lwﬂﬂsmtltakem@ﬂeey ve sheet D and the work. The
28 reason i s not a material of small

tensi | re§§‘1’%ﬁ§‘{sﬂ“’esﬁgf’\51}§%Li??ﬁblpbcar bon polymer, has a

hi gh flir b.tké dehd Mve %ﬁ:@wﬁtsfl qgﬂéj:vﬁ) %?S‘Qa?teg B 31'3? 8% am of

ener gy irr a I at eam
vdihid 2 ctmhdsy)flt}n: IPa0RESS intensithBf ARk a MGUEh e iftHeGvatk, at

tensile strength is
higher than the irradiation intensity of threshold for inducing ablation of the work,

should have such physical properties that the ratio of tensile strength expressed in
formula (3) is less than 1.

Ratio of tensile strength = (tensile strength of pressure-sensitive adhesive sheet
D for laser processing) / (tensile strength of work) (3)

Ratio of tensile strength is an important parameter for difference in

processability between the pressure-sensitive adhesive sheet D and the work. The

28



10

15

20

25

30

| ess than 1, the pressure-sensitive adhesive sheet D
is less likely to be processed than 5 the work, and
seens to be useful for |aser processing. Herein, the
ratio of tensile strength is preferred to be 0.9 or
| ess, or nore preferably 0.8 or less. If the ratio of
tensile strength is | or nore, the pressure-sensitive
Bed$rasis vet dbarpbutl smatetialodf sitialll tepslleglens®, $ueh avAYdroksrbon polymer,
rocessed. As a result, the deconposition products
gserhigh depibiyyr Sudesimictury eeeamﬂie@dlvwamwynﬁyrddmtdd)mm laser
ive

R Ry
l*é@s henl ik 'ﬁ?és@&i‘e sEﬁ’sﬁwﬂa‘ aIhesy ﬁ&:rt o) ﬁ'f&@?lﬁgiﬁqg be gf&:&:gsed than

the ratio of tensile strengt | ess

the stwirkeramd \seérhs toobe wsafid fol lasee praﬁd&&ﬁﬁgur e-sensitive
adheS|1\F/Ie sheet E) Pressure sensitive adhesi ve sheet E,
when i Hers, Qeéetlwf tensilg %&e@gﬂbemfsrred tosbes.P It h:sg or more

f
ArRfEERI0 8 dhiess!," Fithe s it Rbrterh % 1 affbio e
préegsafl-sehbifive bk sh¥et @ cﬁtm'r%ﬁ'l@h BefoPd HeROUE hﬂg‘ocessed Asa

abl ati on of the work, should have such physic
rpwibdretdeegmphatlon pmduas |fmnofhet1n'bsa;hrecmnplltllva gdlmeﬁ/egheet may be
is 1 or. nore. Ratio of total

d
fg Hﬁ?fﬁ?se %Ilhgngva g}fﬁaﬂf@%{?pmm@weﬁéhwersaw@nd thexeaprse side
AL a?ﬂrf?x?g gb?Qgﬁtg}ﬁnéteoJ %rsnégp%x\és e o ﬂt snlnﬁeethe ratio of

pl'i'ng energy of one

terestle BtroTh @lesy tha® MPRsh PEHIARS Q@ﬁﬁof‘ﬁk@?la@é and ot her
atom coupling to this carbon atom/ coupl i ng

ener gyPBsgfre-semsitiveadhesivesheet Ef the total of coupling
energgp of one carbon atomin the material conponent

conpo mﬁehsé’%ﬁ aghesiye shed &> veed igediated avitha laserdiermepf
Withih b'tﬁné&%’fm 4t)en§t§/ P forkl %S ﬂ{rgeréhuRole in thg work, at

paraneter) of t e tot coup I ng en

hliglmnﬂtahehe :rm‘dmtmmﬁtedsj@wmmesn&axm dldu@ng anlgtidil bEMefwork,
"Thernochemi stry of organic and organonetallic

s’&?ﬂlﬂ dayfisuch physigel Arepertiessthat thiewaticoefdotal cnpling Raerigy eapressed in

ggwﬁ aner is an inportant paraneter for

f £ ‘Qﬁ%é °8¥ocessabi lity between the

Press®ag %?'ﬂcﬁhltd Xipl e :

reason al g as X gvl\géj 5}%%9’ (&Rﬁeég @nﬁg&%@e p oth()tr?taTlgguleg

engrgy g‘yoﬁrhldlmsﬂr vdbmaamt@ff thietoed] @fi gblipling enkigyadfiodt @arbon atom in

regi.on exceeds the 29 coupling energy in polyner
ﬂ}?d%%le GP@POPW@OWQME therhase yﬂ%@ea&@nd othseatensedupliog ¢émthis

t Th t
55 PSR b LB PP ot i
FYVBEGné ERbICAGRSTH (ROHRLAY cERAPSAt b&nﬁ@x%ﬂ‘)le w90 be used

at1on
and other atom coupling to this carbon atom) (4)

The value (group parameter) of the total coupling energy A is cited from the
reference document (Cox, J. D. and Pilcher, G., "Thermochemistry of organic and
organometallic compounds,” Academic Press, New York, 1970). Ratio of coupling
energy is an important parameter for difference in processability between the
pressure-sensitive adhesive sheet E and the work. The reason is as follows. That is,

when the photon energy of laser beam of wavelength in ultraviolet region exceeds the
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phenonmenon. The reason is not clear, but it seens that
probability of segnenting 5 coupling between atons is

| owered if the strong coupling energy portion is
provided wth energy by | aser beam and that the
threshol d of | aser beaminducing ablation is

hei ght ened, thereby decreasi ng the chance of abl ati on.
gp\agmgueoaﬂgyyn polyarer fvdeculd, thisphotealehierg9ke@iDidibe a sufficient
Fara ter is lang the solid matter seens to be |ess
PYLEY yorisgempRting, the é%'éf&’algby Thaﬁéqselﬁeamntm rh@vee disgoveted a

|
A N BB PO W B UonlBod ey i fRplecylg and ablaon
haoasaahi | The/rebfa r i |
?he pressure- %/renm t |S bgﬁca{g\ﬁeg?t\}ggégfhﬂg et{? é%m‘?'dbﬁﬁ@ 3 Egg’mentmg

EQUPhpE & ﬁgwe@mamxm howsred ifithe stworpecauptihg kndrgy pbalals provided
n, the ratio of total coupling energy

%Lgcs%%% %g'éﬁsef Be% apdshas the,Wresholgrof lagsr beasm énrdaeimplaplation is
| |
Heé?éte‘?erﬂﬁ{eﬁeby cetefink B haflce SR, Bracifel bhnui

infimum eduelof groays! pi&ﬁfn@fe@ is 18fseVHeksoli@ nitRF ?eceﬁfsdto bE'Fese likely to
result, the deconposition products fromthe

s Rrecessed lasertticam. adtence, ibths lveuplimpsnelgy ratiofisre dr more, the
ressure-sensitive adhesive

R Rt 80 Bree oo nvmaessmwoHYY Mp the work. . From thi
HOWHaGiHT, At ﬁgssu}é"séngft]]%e ﬁél%ERJeasﬁlgetw OEE %PISJS}'! grﬁﬁ(f#lment seems

rati o Of total coupli energ

tp be uisefinb fonildser protedsaige pI ace. 20 (Pr essure-sensitive
adhesi ve sheet F) Pressure-sensitive adhesive sheet F,

when iH¢re theaatiowpf totad cp@zsimg dnergn lsﬂ)refwrd:d'utabez 2 ormere, or
ity for fornjng

r?%reg) a%biagk%% III?CE%I \T\% 91}3 ragP of Fﬂt@lﬁ@yp{lp&ﬁnqrg)éls less than 1, the
présfsﬂﬂ:l-s%hiuﬁﬂe hlee@ﬁ%'sBé’et ?sf EQ(!I efbfd tﬁk@ﬂo %Pcessed Asa

abl ati on of the work, ave suc
rQﬂ‘kb‘p@letdeeempb&ihoﬂ jm@dtuah Iﬁ@nﬁﬂle&p@&@uﬁel-s’énhﬁaé a&ié@fv@%ﬁ&@ may be
romula 25 (5) is 1 or nore. Ratio of specific
l’td bct%’%‘ﬁ’e@F Mosk padthe g eﬁ@\d@s%?!}iﬂéve adhrsiviesbeet@he dhereverse side

of p‘ﬁ’%;’ﬂ Efg% IRE%‘PL: gg'rg%mpnag ?e?i& ﬂﬂ%szfquél Ce'qﬁ%?ﬁt;pgce the ratio of
tqtal cwpling chdgy @ f 61%6{@:0 %dhrbr%l@ﬁﬁ%ﬁﬁttﬂolt belic¥ W&Et ween

the pressure-sensitive adhesive shee e work
The réB@Wfﬂ-sermm\@@dheﬂweasJRetHﬁat is, vvhen a specific

heat a certain (ﬁ{ld matt er ISlad%@ it nmeans that
30 th “’EséWﬁesFa%Yf‘ea egiyve et fraphen frradiated iitha laser beam of

bl ati
consi g‘ er e Ehe I&Aeltélagn ?rl%tg'li’::] 1 I}aﬁﬁﬁnrfa%ﬁj gt ll?:‘gﬁ oibsivork, at
h@hpi thah die lbmdlaﬁzsﬁ sk tb oGy AL EINS f&fm&mﬁgaﬁl&u&rl“@f HOWork,

c§Jhot ons, and a nechani sm of deconposi
shoul have such physical properties that the ratio of specific heat expressed in formula
(5) is 1 or more.

Ratio of specific heat = (specific heat of pressure-sensitive adhesive sheet F for
laser processing) / (specific heat of work) &)

Ratio of specific heat is an important parameter for difference in processability

between the pressure-sensitive adhesive sheet F and the work. The reason is as

follows. That is, when a specific heat of a certain solid matter is large, it means that
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thermally. Therefore, if the specific heat is |arge,
the effect of the latter thermal 5 nmechanismis

smal|l. Hence, by setting the ratio of specific heat at
1 or nore, the processability of the
pressure-sensitive adhesive sheet F can be set |ower
than that of the work. Therefore, the

'B? tsaparaiureaiseis prall dthe solidemstieretbséibe heath e Onrthie nthephand,

e .to be useful for |aser processing, Herein, the
PR 1ot Pt el indusmeslombis csplosien by
eéXCitiRa/ o
R ek nb PGS St ooy Yy PR s, A BB BhdnP o Phepgmposing
thethedlyy e Thivefdre) if theispecific Heatlik Ragd) ehsfBect BLtheQster itifermal
rgr cessed. As a result, the deconposition products

tORnISReS smalls uHeness by isetting thedhtie iof spesiischeatratyl bremore, the

Pp en_ the work ang the pressure-sensitive
BRI SRIRE IR Bt 20 A0S GEETPU S OSIELELNE, et ot
vtk C Om‘héiﬁfdi@,ttﬁéiprekﬂnégﬁlsﬁﬁ%%&riy SHRPF 'ofrﬂfétinvecﬂrt]f%ﬁ%eems tobe
the ratio of 15 specific heat se[ or nore, suc
usefubfordasenpiocessotg. t ake pl ace. (Pressure-sensitive

adhesi ve ,shrget G Pressure-sensitive adhesive sheet G
when iHerein; Re st weeific Asatrs pesferrast to b k. hpnmere, ionmwre

Pﬁ?%ﬁ%hf;.ﬁgfg{o?%i ?IE éﬂe&%ﬁa %f tg%/ecfffﬁr}be%g{srp{:%ghgq Jrhe pressure-senéitive

atlfigstai shketds chtirinsled BeRfe VAR GS ﬁro@:@srseé.l. ndygi

sul
abl ation of the work, 20 should have such phygsluct’a?le
deraspiasiticasprodhects fromm the gressure-aerssitivesidhesiye stfeet fay be formed

ve adhesive, sheet is 50% or nore.

ressur e-sensitj
bPIERR the wdkandahe Prepsure sensitieoesikie st enrbiherovease side of

i ' bi; | b . ]
oA EREE oL BoRLASERSEIL U DERES R o e oo

press -sens

speedBolteat & Bor mba, bwshproBiBak Wil noVR&B piack] ght _
transmissivity of a certain solid matter is large, it

means (Ersssureasensitive adkesime shbstdBpt i on by the solid

mat t ehﬁi s smal |.. V\hdgln .the eng gy absorption is small,

the anBuMteSPPEY 2dReRYREhest G Wher taalisted Syithralags bepa of
withld DrifiRt bethelifadidhbd ; ' % Bt 1R LShe L

I'ess likely teé %e pr p{:néesn;gggtf%ﬂyfgpg}sngra %gééll%g_ Iﬂg nglet,Ele \ﬁ?élf‘f at
higher than gletirrhdiatismiméisity o tHréshoRPF0? indRify ablitidREsH ke work,

that the pressure-sensitive adhesive sheet Gis |ess
shoufcdhayeisyclphysicst properties aat thenléghtraksmissioity toffitle:

' jnt, t 30 pressure-sensitive adhesive sheet G

P %%S%géné%ﬁﬁpﬁ?i}v%ﬁﬁsw ﬁéﬁ"t OIfBgifs to be useful 31 for

| aser L phPeessisgvin B8l ' ] SSI VLtV ] o

prefer i%gd to ble %l % or lﬁ%)?{ét?}ﬁa;ralr&ng%tg} fog?ie errgrz‘lgl d)} pg?fj%gsablhty
basweernthe présburtehsensitigh hdtesia® Sheet € ¥id theiviork S The R 2%

he

foﬁlows. That is, when a light transmissivity of a certain solid matter is large, it means
that the energy absorption by the solid matter is small. When the energy absorption is
small, the amount of heat accumulated per unit volume of the solid matter is small.
That is, the solid matter is less likely to be processed by laser beam. Hence, when the
light transmissivity is 50% or more, it means that the pressure-sensitive adhesive sheet
G is less likely to be processed than the work. From this viewpoint, the

pressure-sensitive adhesive sheet G of the exemplary embodiment seems to be useful
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pressure-sensitive adhesive sheet is cut or drilled
together with the. work. Asa result, 5 the
deconposition products fromthe pressure-sensitive.
adhesi ve sheet may be forned between the work and the
pressure-sensitive adhesive sheet and the reverse side
ﬁg machi ni ng may be contam nated due to residue of
é&ﬁﬁﬂ@@?%§@@ products derived from the adsorption

pl at e n th S .apparatys. It also involves a
probl e ﬁbeﬂb%ﬁ?ﬁa %S‘f’ Eg ‘WF‘%“eij te bh 0% mperay §F more
Iﬁgml @% e [ 50%
TorE, & féﬁ*’%‘?obfﬁﬁg gtk RAR 35 K4l 5D, e
L(réksassimeﬂwe agdhdsiwesshaettiesut\ee dsille@togeiher with the work. /qus a result,

tgﬁgssure sensitive adhesi ve sheet shoul d have suc

%‘?0851085&06¢7é?@u6é°sﬁ9mahe prepsure-senisivefadbesivg shget may be formed
erial is

fl f t t
Ho AR B BB Ml AETA aliesivd Ghochane Merowerea ot
han
xﬁ& | Slﬂ?ﬁ%w%f’n{aa?’h??é‘?gﬁg’?gé‘?%é ééft (ﬂ‘&o}n?gﬁ lﬂg ?%g@%gnved from
theiadsorpsionglathimthei socssihg appdrstus.at i alsefinwiledyi aygoblent d¥e

val ue ch %oke the etching rate (m pulse) of basis
dronping B;WOE bnbe gyemplembod(lmﬁmpc@theﬂ@t framsenissivity is

50 ed, ., when the ratio of
e?%:ﬁﬁnglseuglecgﬂg ﬁl@ %%5?)? “fraterial, 20 etching
of ba@ﬁsiﬁé-@éﬂsﬂiv&a’ﬂ'ﬂeﬁﬁ‘e gretpy! | ed eff ectively and
contami nation of the processed thing surface by the

deconposssurcenngitive adttesive sheat Bbstios]dedversuelh pBysi@Nproperties that
boarg can be prevented. Herein, the ratio

5130 B pitBinedeishiskanictendrey Huenseotuie bassomateriakio e
[Wf,ﬁl@@m%np)]lt}”&rs less. If the ratio of etching is

I's"in the tendency for etching of

basi s Raflb offefchingdk atp@rahﬁa@&rfﬁr ft@éyssﬁtﬁhﬁdly}aﬁgé beam, and it is shown
Therefore, there is possibility that the
ﬂ&éédﬁb@éut@ etsh, -mtb\amhp satigf oft dtehinglBonptl. o THeaatislof @ciing is the
+val 21 q{ 03| ti.on products _produced by etching of
tlle Mdich brake The etshing e, PRise ! bosisgeatenal byrthg erargy fluence

(Jl/éﬁﬁ) org laée?tt@Béﬁ&% portion of the pressure-sensitive
hési ve sheet and the processed products, and may

p 0 I | utrethishiaventione ssed tHeltafig oS et hing @ses W12 3r 143 basmh material,

é@cessed products surface is 30 polluted with the
etgRing o basis mgierist eanbe eontrelled effectivelyi angl contantinatidrestithe
rocessed oducts about the

n
PREESEE UM uRlet B n< forBirpaion autlocisdrem bags mpterabr an
ad%bﬂﬁi%ﬁfb%grcl&h% IQW difficult, the deconposition
thing renoval by post-processing becones difficult,
or i L Hemini, thet ﬂaagtoé Rtbhiipyis pRsTertdiBtolIedRE O 1638 RHEHHE BFferably 0.1
e_processe

oroless If the ratio of etching is 0.4 or more, it is in the tendency for etching of basis
material to become easy to advance. Therefore, there is a possibility that the
decomposition products of the adsorption board formed on the decomposition products
produced by etching of basis material or the adsorption stage etc. may enter into the
interface portion of the pressure-sensitive adhesive sheet and the processed products,
and may pollute the processed thing surface. When the processed products surface is

polluted with the decomposition products, after carrying out the laser processing of the
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products to fall. 5 The base material used in the
pressure-sensitive adhesive sheets Ato G includes

pol yester, olefin derivative resins, and other plastic
films and sheets, but is not limted to them al one.
Specific exanpl es are sheets conposed of |ow density

pol yet hyl ene, straight-chain | ow density pol yethyl ene,
RiogFssad Reidugts pabiopbthe piressere-sensitive adiebiyp sy, extieliating from a

ol ypropyl.ene,. et hyl ene- propyl ene copol yner,
g’?ﬁéﬁ%\é\@n g{fr\lﬁ %&on% dgg&xlé,ttée %wgmpﬁ@pﬁ%hmg remoeal b);' post-processing
Bédotles QAR dRNES Y 1 ' Sthyl ene-est er
(et h) acrlyl ate ?gg%*ﬂfﬁr%?@hg%@g?%@%%‘ e é%rﬁf %8? ﬁkeep,rocessed
podyes lyfalne napht hal ate, pol ystyrene, pol ycarbonat e,
pol yi fluoroplastic, and others. The

gtge, i ononer, fl| ar
base mabebassmaierial uped intthe presuersensitbesidhesive shitetssA veG

ihcl ud I hyl. hal ;
RO ndb e MRSl PSIET 5ol S ERBASEL ok ot s o
Hinitedtoythehd®one( MSpBIiAE %X&hglgpgﬁe%ﬁat' c@ﬂhéféép%‘fﬁ}fw Qensit
resin; polynorbornene resin; polya iy eneglyco reer

rolysthylengy otrgightaghaimbgt ganity @@P{ethylene, high density polyethylene, drawn
silicone resin;

I tetranethylene?lycol;
I%MBWQE}F& HRdrapa; nohgirepylens, stiyleagipyomsiene copolymer, ethylene-vinyl
[ , . polyvinyl al cohol d
R i e B B RecR acid b bindroc Fieir arishe.
(Ared)acry e @b@lﬁ%éfeﬁﬁly&gg@n@mﬁaté,@gggﬁﬁé@ﬁ%ih%éate,

resin is preferable, and it Is

redyseaers, polycanbenate satlyinade dotonbr oftaorbplastic ahd othEae
ratioQQL etchi ng of the polyethylene that does not
have (8% MaiFLRl wied dn theprassyregiensitize adhesiveshpets H include

' h ility by |
RN e e PRREEA b el e AP ERARR: pob ity Brlgeerbonat
pobumies ehethartIfy lyrien pouRRel3&iR HhoRdEIYEL desin,

Even if the pol yol ephine resin has a functional group
polyalkylensplysolomsinsuctwirepolyabyleheglfaoh and polztet@netipyledeghycol;
sficde. cehai_ n 1haf,‘FB’_:lonnect ed with the main chain by )

et Ny e e POYSIFBIIRS £ M Sich@spolyethylenen polypenpyleng: popibutadiene,

6hinvi ' : .pol ypr | ene
PO Sl QR oot AROEEoe, BHE P R R R Pt

such a@snanghe hydve gémtlined BrarplRs 8RYo W1 E3Hine RINEs preferable,
a]gti)nnected with the main chain directly, the ratio of

s prglerable impse esperialiyslinnan sasumtadi Hyidtacadyonl msiar  Hdamatio of

I 5| Ther re erati of .a 30 pol yethylene .
el M e RTaih ke E et By Beional dumagee danghain is very
SRS eksSecit i cayRi e doR and . .

et her coﬁc;oi ngtt?%)gﬁgg%sa%t%ﬁ% E&eéé%kgfn aﬁtr:@k' g?ﬁ%rg@r%eﬁemtmg ofa
pelyethylenedecommisitivncthinigreah be SopfreR¥d effectdrly@ spacer,

and its distance, and the thermal relief T'nature of

pol yrevei thapnlyolepRing resgohasrefunetianat grsipde theisitlo clisn, when

th'é(ﬁn%ﬁ)ﬂalt gorohf)’l%F 4 side chain has connected with the main chain by methylene
combination (-CH,-) or ether combination (-O-), compared with cases, such as
polypropylene, polystyrene, etc. which side chain functional groups, such as a methyl
group and a phenyl group, have connected with the main chain directly, the ratio of
etching is small and its processability by laser beam is low. Therefore, generating of a

polyethylene decomposition thing can be suppressed. Although the reason is not clear,
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processing nature. 5 A polyol ephin resin which the

functional group of a side chain has connected wth

the main chain by nmethyl ene conbi nati on or ether

conbi nation, the polynethyl pentene, an

et hyl ene-acetic acid vinyl copolyner, polyvinyl

acetate, polyvinyl alcohol, etc. are nentioned.

mstdsnecombination agd pthiey combinatien castold thealistagsehstReRain chain
al kyl ene 10 glychol resin as basis

T s

%‘g‘f %?‘F%g, alg ?%3/% $xJenffas @ spasehgandats digtanpgdendstha thermabirelief
' f : i tion thi f. basi

B0 gl apd W GPPRGREL YRR peBTRd raaser

protessingaraturpol yur et hane resin and pol ynor bornene resin

are anorphous resin, and polyal kyl ene glychol resin

has et fdolyadenhimeesinowhich théfinptonal grompof aaidt dhain has connected
at_t rphi @ and et her conbi nation

ofoly i dered, t [ IS ano i
A& ednap chain by methylene Gembmatign A sthercombination, Hes

i j : re: || ayers .if
g nsfRe, 3% AR BB b Ber iy doetate
podyningradcohiol] ene ale meptidiedsel ect ed. Thi ckness of base
material may be sel ected Eroperly within a range not
spoi | iMgreexers by Heing pelyurthiiengsisf polpnarhemenaresas br polyalkylene

' of the

%%??e%bnzgcl%ﬁgs%%grh ts {hglr} t\éw%tgth g};ﬁ}gg\é\%{,& Vgg(t{érlgn ppd generating of
thé dédeosidf thinglof besis ma%ﬁgg% é’o,Ph%ﬂ% Zgltﬁoégﬁl tﬁ% geason is

m or nore preferably 5 e ‘surface
neaskeanpolyurahaneaysiband polabtdrithe ¢OINRR dHRERSSE rEGh, and

enh ncii ng .adhesi on or tightness with the adjacent
HOE’S?@T'Y ena glychod resysbasthes sombirpsion by dte mainichais, and is considered

i:n¢l h te t t t .
thér U BBt S B COORER R 1 POt A ool ptospipe mature
i mpul Skheebap el nia9 ez sﬁg%lé YR bt Pliiral IdyeR! PR ces@bla%n the

chem cal and physical treatnernt, and codting treatnent
Yiplgy n déariassisha®s sainas membraneant acdsh neylistseledas Thickness of
bmenti oneld I aéer‘)d]é ‘\:'lgen usi ng the pressure-sensitive
SUHESPR! R Be sddected RoRRILY avithima rangs aot sreiling bandlisg aod

V\Rﬁkibk ‘Eﬁ{i&éﬂ%{' ih g%ﬁr%gests %ua'tagseaa%gt%itah Pﬁthﬁtﬁ{: fkv?)%lgach?ner{g}% the work,

cuttrng neans as cutter-u
peelirg. of Caepieacstoriad ety Mllyﬁ?i%ﬁ?%pﬂforﬁ?ss, preferably about
mat eri al capabl e of passing hore than a ‘'specifi edr
3dp 8Py, 8y mogmpirefergblyrSatosd60g anyi The swfacddf Useialsk ynaterial may be

ferred to be 50% or .nore, or pore preferably 85% or
uRAE1 B R Bm Rias A bvenhanciok BUiaI AT HELIIGS with fhe adpcent layer

sﬁcﬂ%radE@l-}StiQﬁ tst%%@ :) Sﬁ&asg&ﬁgé Rgat{niemeihcf e—s; é'}%%%)éggg%a%%gm, ozone

enbodi nent, ressure-sensitive adnesive T
expospes Adme fex pasiyd, ihtgtDvolfagh RRICHRY @uleRxpOARE libXBing radiation
adhesive. The acrylic
treatment, other chemical and physical treatment, and coating treatment by undercoat
paint (such as tacky substance as mentioned later).

When using the pressure-sensitive adhesive sheet G, meanwhile, the base
material is not particularly required to have cutting performance for cutting means such
as cutter used in cutting of the work. The base material must be composed of a
material capable of passing more than a specified energy ray, and its transmissivity is

usually preferred to be 50% or more, or more preferably 85% or more, though variable
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pressure-sensitive adhesive includes, for exanple,

pol ynmer of al kyl ester of 5 (neth)acrylate, and
acrylic polynmer such as copol yner of al kyl ester of
(rmeth)acrylate copolynerized with copol yneri zing
nmononer for the purpose of inproving, as required,
adhesj on, aggregation, or heat resistance. Herein, the

Q?R@yfime%he eutppiadtlagea cay orpet insidetiontiest er acryl at e
and/or esLe thacr(latef and (meth) in the
i nvent IoH® Tr&e&ﬁ'te W/ INGRL, dheRresspressrppitive a@l@sw layer is
di |
dlycafi of Qé H@Bxf%'bbéﬁ%%g} ge%?lgnf% %éhetsj\% oRIigPY

and” i sopropyl

prebﬂ]mrg/-lsensadzle(adheswesmblunﬁyé foekiagiple, a@mk alk@ﬂésﬁe}' of
and hexyl radical, heptyl radical and

SO r adi cal

é’%ﬁ @S@F, and @ryhic pobmegrisyich hsamol)rm@tl ofalkydestenaft (peth)acrylate
radi cal and no radi cal ,_.i sononyl _

Sz Ao ik mOP LY the e el RGPV NE, a5 required

auhaggyjaggﬁgkﬁgﬁ,orh@ﬂq¥55¢&%$ cal and tridecyl radical,

tetradecyl radical and 15 stearyl radical, octadecyl

radi calersiy thecadled ebter afl{meth)aceyiste oéfosts estoniurylatengdi@ster

nore types of (nmeth)acrylic acid

type of  t
‘Hé@‘f‘?@’{*‘% aggflﬁﬁh) Hy heanentips dsmeant all thepsapge.  Examples are

AL ) oty A 06 BI85 50 5 BPenpat rail
BkatyPladical &gl M!)dtfl radicdl, adBuliE t{RG ¥hd ngf:faglcal 1soaléna/l radical

car boxyet hyl acryl ate and carboxypenty acryl até
andém i redigal, beptyldradimhleand @yclahex§luadicale 2 @eiyd hexy radical and octyl
oton iC %81(:3{ ot her rmononer containi ng car boxyl

Adighle iypoct Ay %l%dsqmaﬁbﬁﬂﬂ@a’aﬁwyh@d@ﬂl isodecyl

AR 50 B e e it an

smaqﬂyhdlcilﬂﬁdtﬁt)eayl mblical &1 dbdecilrdaiexly hncpé't‘hkﬁls c%ﬁﬁ!)rlsmg one type or
(meth)acrylic acid 6-hydroxyi hexyl, (meth)acrylic
teeiog mEr {ipes ol Gueth)aceie a(cr:bhmragz@/barbomanomsm 1éspcind Aytd 18

FAEH TN S, )l 21, o
QPS”?A&%%@%QQM%?%%%@%M% e Ll

aanylidecid-andtrixthadpylipavié, castddyethytacadatd aﬁﬂ‘@arbox?lpentylacrylate
(nmeth)acrylic am de propane sulfonic acid f opr opyl

“@ﬁ‘%}tlﬁ}i‘éé 13911 ataéelc agid, )asixt gridogrbtonicyavichbit drthblemenomer
Cglgl{aj n%(gﬁr aé'f ?@, %‘QV eg)?lh’%é%%‘? {t%l}(;mc&%gi f ogl! (% gromonomer
opwaranﬂsz‘t{}m@(mé@ﬁk@m'a% %%gdmgﬁangl Ang @falRl 68l

(neth)acrylic amd cry

2Mayldyairyb pyopst, l(yﬂeth)aﬂykﬂeam(i WEEM C?Vl)b'ut}ﬂ g (Metbdeyylic acid
?}g noal kyl ester (for exanple, nmet hyl am noet hyl
ihgxt, émethyadsyli acid S nsketypetylend aoethardic aid 19 hydroxyl
dé\éy\f,l ('ﬂyeth)ggry i lacl:lgqaehy rox%au&l and (4-hydroxymethyl
cyclohexyl)-methylacrylate or other monomer containing hydroxyl radical, styrene
sulfonic acid and acrylic sulfonic acid, 2-(meth)acrylic amide-2-methyl propane
sulfonic acid and (meth)acrylic amide propane sulfonic acid, sulfopropyl (meth)acrylate

and (meth)acryloyl oxynaphthalene sulfonic acid or other monomer containing sulfonic

acid radical, 2-hydroxy ethyl acryloyl phosphate or other monomer containing
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nor phorine, vinyl acetate, styrene, acrylonitrile,

etc. 5 1In addition, for the purpose of crosslinking of
acrylic polynmer or the like, nmultifunctional nononers
and the |like may be added as required as nononer
conmponent for copolynerization. Exanples of such

%E’gﬁg)erlr& | &C %Hg:gb rrga)é%saecg}g '(c?,%m;eaéwfl)gfg%%tﬁtﬁ h?fggoxymethyl
:gllti’igb W?ﬁﬁﬁ?a&aﬁﬁi{u&no&@?ﬁ g%ﬁl%{ ﬁ:)%&fplgryjune yP grpl}n%ethyl
Idemmm@,ctr-b’dt?ltﬁnﬂa@etﬁﬂ%éﬂhh&ﬁla‘ﬂy le@d ), N-9RSyrrolidone, acryloyl

tri grret h) acryl ate, pentaeryt
REPAOTNG, Ngb’h)i@@tatyl mren@radryloiupﬂa,teaer ythritol
Xy acryl ate and polye

h
asi(;l |( %892’%10 %?gtﬁg P“&&?SW&P@SS linkdng phagrylic mﬂémpypréth@ dike,
rhiR oy R Sndrfets la AUKE W e PR o0 of BibnpEe

used

oofnpbhénttfat caipormmmaﬁoﬁ I OFRanhp1es ¥F IR hdHonRk &‘M&S}ie&sne diol
characteristics or the like, especially preferably 20

d)\@nﬁ;h)gpryha@e aeds@olyjetbylsoe glylcol @)(Ihyﬂhﬁcryimp (ralydpropylene glycol
BRI i %?@%félﬁgél@c GReARRBIS, PHSbERRImetyacrylate
agﬁltﬁlnggtlhﬁléﬁ grg (Hﬁﬁ-gacrﬂé?éq g@rﬁo%‘}g—ﬁb%x (zm/g\th)acrylate and

digentderythritol hm(mem;mrﬁaepém&@raeﬁylw afd ;bo@eﬁepwrymee urethane
@W%rod such as solution pol ynerization neth
tsiand etheron (e type et tea Omomstwpcxjof Ihhktlllﬁdlctlonal monomer may

bR Ay S et RE B0 ok S crdetsiol i Siakgrmperer from
tIROAPRP&NE SF adﬁ@élyg%drgtﬁéljas‘?ﬁs bp*ﬁe' IIA’]{cz:oEslg)eE‘l{é‘lhfJ g?efgrgﬁlg'xidj t.% or

such as hydrogen per oxi

lgss.buThe payloxpolgmeninap hagmphmprgymnﬂ@m@ c@BodM-¥arbdn double bond
used as a redox system

ble, it lso b
“bﬁ? Wgeﬂllfat :/’éfficqaéﬂlg |t§ﬁ%6 pg@@ﬁmw, kgownradditvienmagidreralso contained,
st o S PIER apne Ty B Biine R ALBr3BF polimer
caﬂlbta;bﬂépz&adl by aayrh oﬁﬁ@c@ n%ihctd §2hRYRGhABH Bswe%éyﬁbﬁﬂlethod
ar such as al ket ose. Nbreover,

el@b Hinatien pslyaiegaatwmsﬂhod,tﬂmd molmlztanah infthdddrtsugpedsion
The .azp co

oynd i ncl ude
p%ly‘?er 1231198 rggtg- ﬁﬂav HW‘S OYPIOBIEHTOf PAR PELWO or more monomer
c(gn%) afobi s-2, 4" di met hyl val eronitrile,
azobi s- N, N - di net hyl enei sobut yl ami di nate, 30
2,2 taﬁmmuhuiaﬁﬁhﬁdlmh
2,2 -g‘?gigl s-2-nmethtyl e- N-( 2p eﬁ?/mrd 8)?)1/%1} %syhy)dpr)?ggglpgﬁ%xﬁd% benzoyl
PQ«I@XW@rtéMlelperomdeL s Aéﬂlsoglposmg mdepemients i$ desirablenivican also be

poI nerization initiator, using them
“%egﬁéf‘ﬁ% 0 P} Rolpmsrization 1pitiatns cambiring § redyising agent.o The

re§§c1§g f:bﬁ @)?Juheﬁg ihti8e io%[lza?xgg zllﬁ,gﬁ?h %scstuEt?te ﬁ@lt bisulfite, iron,

Nor eover, bove hentroned
copper; es&lt dalt; amine such as triethanolamine; reducing sugar such as aldose,

ketose. Moreover, an azo compound is also a desirable polymerization initiator. The
azo compound include 2,2'-azobis-_2-methylpropioamidinate,
2,2'-azobis-2,4'dimethylvaleronitrile, 2,2'-azobis-N,N'-dimethyleneisobutylamidinate,
2,2'-azobisisobutylonitrile, 2,2'-azobis—2-methtyle—N-(2—hydfoxyethyl)propionamide.
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solution polynerization nethod is preferable. As a

sol vent of (nmeth) acrylic polyner, 5 polar solvents,

such as ethyl acetate and toluene, are used. The

acrylic polymer is preferred to be suppressed in the

content of Iow nolecular weight substance fromthe

vi ewpoi nt of prevention of contam nation on the work,

Mﬁffotvﬁfe itrjs alse possitele sgyasertwlosruhare soes gﬁpolpﬁeﬁxhﬁoﬂcmﬁhto@ using
br @ygeably 300, 000, or nore, or no

PR Bl Blstetih tempeibbiroiscHbowts Gorfie G sed reaatien time i

) AokEC a

e PP FuE e Stalt Bithe DoV IR THER bR et BlegtT =

salptioh polymeizaton ﬁqeﬂwdtlél bleferabie. o d Rlvefifof (meth) acrylic polymer,

above- nenti oned essure-sensitive adhesive | ayer.” The

POt sal "ICPWKW‘FQ aaggm agetate amb@lmeymsmsqhn ate conpound,

epoxy azi,ridine azir nel am ne resin, urea

resin, rﬁ%{}vdwoq?émawsa{ﬁfwedp&meqpaswa@sse 38 spmieat phiow

nicﬁedﬂlﬁ* iYhEd :

o R A a5 it B RGN cohdhination on he

vethegsidahe duabemmiterdgelrholeadamueight difthe Q@’gﬁ@ﬁbl er is preferably

ﬁ 8&@ i nking agent is preferred to be 00 parts
3 {} Of AOT¢s OTWOIEDW&I?PIQ’ 490,000itg153,000,084se pol yner,

I 01 1
o Dec el R A wtrbe Gl Ol Y fos TROPhacrylie polyme
r PVIEISE UK EhaS€ ol rhat .%Ora?sead Qe&oysehhlax agERt”c%F aIEBdt‘?e Qitably add

contain additi've agents of common u suc
eddpi tblsabowndmembnmb Ipreskurevwensitine sidbesia iyer. agent s, an
Tﬁntl oxi dan a filler and _colorant, conventional I y
g roRsall &BB‘%}emﬁ{éﬂﬁ @ﬁbﬂsqcbrgmaé@lcémpoalsd ORPOAY | @namlledme azir

t 2spaLati e tti n
i I npr osféﬁlﬁgéeﬁys%’ pr oprgﬂly aﬁ‘ﬁ%‘ﬁ?uszﬁo’g‘ﬁ “IEQ R?lll goxyhc pol
ymeel | When tiséngagire sios@ lihRinp fef, " @id atn‘i)olf?l@ Js@@“tﬁ&'soﬂlto considera
curing type adhesive which 1s cured by ultraviol et

tipry\thayr pesl eadhesion rdws nohdall Ued ngueh.r adi ati on curi ng
nce t he, pressure- sen3|t|ve adhesi v

The BpieE o ot SairiE Aachta] BRIl BRt3 fnd00ahagis, by huelght i
n DRBepARd 84 ki h%?tbakec‘ fﬁl&cgr reg[gﬂcaa?lyo er%lﬁéﬁ{)bégeg tparts by

r adi atlon tra S SSI VI

weighti Ve pregsiaellesitive %Ie@fwﬂeaﬂtgelﬁﬂ\w}ﬁ&l f6x&hh 2 tHeOPressure-sensitiv
curing type 30 functional group such as carbon-carbon

(931]%?1@ L751tes Oﬁay beh nads g wmmmddamc pgarts ofilcamma@y use, such a
curing type adhesive is

init ai( o B adl at
s WG of R s iohomnhaetie & .amlq»@dm e and
d(%dr{grét::] g%h@édtﬁ)rﬂaﬁy rﬂeﬁﬁgem TBovERARANR 1n%redO 9R"6Lcasion dem
ands.

To prevent separation of chip when cutting and improve peeling property from
the chip when peeling, the adhesive is preferred to be radiation curing type adhesive
which is cured by ultraviolet ray or electron ray. ‘When using a radiation curing type
adhesive, since the pressure-sensitive adhesive layer is exposed to radiation after cutting
step, the base material sheet is preferred to have a sufficient radiation transmissivity.

As radiation curing type adhesive, any adhesive material having radiation curing type

functional group such as carbon-carbon double bond may be used without any particular
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Exanpl es of nononer conponent or ol igomner conponent of
radi ation curing type to be 5 blended include

uret hane; (neth)acrylate oligoner, trinethylol propane
tri(meth)acrylate, tetranethylol nethane
tetra(meth)acrylate, tetraethylene glyco

di (nmeth)acryl ate, pentaerythritol tri(nmeth)acrylate,
@@HW&%kythritol tetra(neth)acryl ate

O e B b S £ S SO Chonag e
@rEOPol bR ith kR4 %/ﬁngr%wﬁi'glg]m&id?ﬁé%gﬁl gh&l& So} g{g gomer component.

t
(rmeth)acrylate, an ester conpoun
Erempiyacf momdmeranthpoatntivy dtigemaet €sthidrient of radiation curing type to be
é-propenyl-s-butenyl cyanurate, tris(2-nethacryloxy
eniedyngludeyrsthanest(@methiaerylsteligomeroimethylal propane

[ t . .Ih tent of oli _
RN e B R B s s e ahpl ol oy e el
it . . L
O o e el R ey R HERg B Ehaethiacrytac,
£@¢@mwﬂhﬁﬁﬂhnmrhﬁhbfﬂpaﬂh@m&h*&hﬂgggﬁp@ﬂmﬁﬁhﬁﬁmnoner

re, t r tioninitrator t
Gk oG e, - byl Ebieol AymetAatey p6-owanediol | ke
j - th I .
QBN 5 VL S B s o

én Bﬂ)fd{xf&ﬁ}

_ng?dﬁggthpi?ég?Z-sapﬂgﬁng@g%etop eno&ggggﬂgggv%fﬂgggwr
1¥weranishie 00 trory dhurate compowidsr offtr yontphiestidlighiepe@npatent is

. _ | -
P-%e(%%%'?ﬁﬁlr tam @9 pagts dayveigbtin 19P prES by sysiahs afimaimpolymer (acrylic

g%;gg opnds.  henzai n et hyl ether,

pb nz (g?’%gll%sc g%&%g@gat e?‘?TP"an%WqWeW L et her , other
benzoiln tietradiatie® s élmponent monomer mixture, examples of
2- met hyl - 2- hydr oxypr opi ophenone, ot her al pha-Ket ol

phelepelymmesizatianinitiateti trbe ydndied irmbltragtobe rakedritlg type or the like
ot her

R PR rP RO B 6y 2 btrAcstopyD) ketote, Slpha-hydroxy-alpha,
hRMEARAG: L QD ehe : rponyl
AR AREAIENSE) A AhL I G2 M ey
ateéophepbm) Arediathdxh ac@ophendfeZIchgdragy Siurohexyl phenyl ketone,
3, 3-di net hyl - 4- met hoxybenzophenone, ot her

2mestbYplréhonethy hiebphenylca-Biroxrphelimopsopane-1, other acetophenone -

e e B S S e RES R mritser, ot
i o ke e L
casppuds,denzyl3imaty] Retah) odriRbAL cAHPAOGIS, 2-kAiHREene sulfonyl
lgal'l de, acyl phosphino oxide, acyl phosphoanate, etc.

chiaride, othes gramaticoulionpk deridegompaunids il -phenonedt drpropane

: to be 0..1 to 10 ts b ..ght in 100
RSBk ool ol B b Se e i ok
be2bfhenbh@hhd/ beHZBLEBRbY did 3! RdMARILA nf¥ho¥§b&bphenone, other

“ benzophenone compounds, thioxanthone, 2-chlorothioxanthone, 2-methl thioxanthone,

2,4-dimethy] thioxanthone, isopropyl thioxanthone, 2,4-dichlorothoixanthone,
2,4-diethyl thioxanthone, 2,4-diisopropyl thioxanthone, other thioxanthone compounds,

and also campher quinone, ketone halide, acyl phosphino oxide, acyl phosphoanate, etc.
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Control of crosslinking density of the

pressure-sensitive adhesive layer is 5 realized by any

proper nethod, including crosslinking nmethod by using

an appropriate crosslinking agent such as

mul ti functional isocyanate conpound, epoxy conpound,

mel am ne conpound, netal salt conmpound, netal chel ate

conpouTie @itdd® dfesHofopdtARBOMREN RltiARS X pAferrdNE be 0.1 to 10

crosslinking method by irradi ation of energy ray by

nPaith gy W@‘@gﬁm d 00| mrtsclonpaigid  dabasegpolymeor(acrplie polymer), espe

caﬂbon- aﬁgog}goub e bonds. 10 The pressure-sensitive

FHESRTE Y e darP Barty v Mgedt-on the base material by

a kno . er il directly. .

appl i eg%gﬁs% @%Sgggaﬁg? glﬁgl? Id,fdcljér plggé{“%g%nesétlw\?ead\l%sf‘ﬁeelgy eris

onliacdbeaty poptadethbd,infladink tgos8EIhg AMRYhd®¥LY using an appropriate

transferred. The pressure-sensitive adhesive |ayer

FRoysIpking agenpsush ag pastifnctiorah isongeniatencopipaund, epoxproompound,
.S, Separator be prepared ip the surface of

bR <O PRu T Reral P SRR SRl ety chelfiercompengd etino resin

The o ] ) A . _—

P SR 9713 <o SRS FichiRathy iR T by Y ¥y miving

fomomotdeelanookpand Havingasivesrendre chiboaldaybdn ddubledbtads. 5

to 300, m .or preferably about 10 to 100 m or nore
pr ef er &B¢ Presyure-sensdivmadirerivellaliersianrbeqrovded bn tfe tabematerial by a
re-gengitive adhesive layer is .20 N20 mm 20, or

RSP HEBERST Bt UG B0 Y o RUSl e M e i v
fihebior BrmeddnQilsHebt Ballddf i WSt €
on the adhesion to 868304 a olr%lgggnrty errpezrﬂ%?#rég' Fhe
Rrogsuee-senisdive rrdhésiveddyatmane 4 S0glddaysor pdahimtio€ bHivb or more
peeling speed 300 nmim n). Separator is prepared if )
IA¥erde d>eRarater may be preparsddn thexsurfase bf theauessufersgnsitive hdhesive
B é’r%?lgée%'eﬁenSi tive adhesive |ayer. The separator

Incl'udes paper; synthetic resin films, 25 such as

pol yetThd @iikneRWfYI SHRYJubNSons AN aBh BN & BYEVhENE 1
terephthal ate. In or}ggr to rngi seat he ext gl [ af%lno%pmperyseleaed

1p atrange fat gepardted foastha veork end thtel adherah e sUsally ayigabout 5 to 300
exfoli é&&&; oc?asi n&Q of siliconizing, | on% chain
»gwpr%‘e g 10 fe LOY Hmaer Beraprpiesably 28rte 8P st t o

the s [ ...Noreover,, if.

e ooTieaReSn SPARRY sl SE e LIRYGE1ple 20 20

oplexsgarsferabl 20001 M&Y0 PE2@ &k, Ur Heste pretbhiBly 0.0€ to 8 N/20 mm.
ressure-sensitive 39 adhe3|ve sheet for | aser
s ealuesnage based anghe adhastonty SUSS0d rar ordimargni¢mperature (before laser

el T itesrel poclteaetubestos gheecLrOTBRUmef o abl y
25t O]S%Bgramr i$ M%Béifea(ﬂt fehfd 1%}42:? go Sxfotcj:c?saefgbeﬁ) %)Po%gsss‘f’fgdor the

parts
pressure-sensitive adhesive layer. The separator includes paper; synthetic resin films,

such as polyethylene, polypropylene, and a polyethylene terephthalate.

In order to raise the exfoliation nature from the pressure-sensitive adhesive layer,
exfoliation processing of siliconizing, long chain alkyl proceséing, fluorination may be
performed to the surface of separator if needed. Moreover, if needed, ultraviolet ray

penetration prevention processing etc. may be performed so that the pressure-sensitive
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5 The manufacturing nmethod of |aser processed parts
according to the first exenplary enbodi nent of the
invention is explained by referring to Fig. 1 to Fig.

4. In the drawi ngs, portions not particularly

necessary for. explanation are omtted, and certain
portions are shown in magnified or reduced view for
adhesiza sleed fordager prawtssing majTher reman biyahé edvin@meaiah afraefolet ray.
Qas r %réoc,essed parts according to the exenplary 10

f’Hf’g]@ﬁ ikick of gheaseparater israferaplyighang 18 to 200 pum, or more preferably

t%sl%éaﬁ?sensitive adhesi ve sheet for |aser processing
ﬁ]er einafter called pressure-sensitive adhesive)

o rcairingaRsthod of REGSHYERseaGRFds} | ve adhesive | ayer
provi ded on a base material, conprising a step of

adher i Hig mheufpetwssgmettwdndiliser proacised pares dceoidivgs doake first
beam exit .side of .the work by way of the '

Beawlaty smbedunent of the dpyenfion 1 explainedibysrefesripg to Fig. 1 to Fig. 4. In
' ' Lating the 15.work wi a

e SESA Rol e B el A o RPlpdjclfirg pitited, B

derthignirtiohsiaee shawirin@aghifiédéeatcddq)iSn ifdy thd 828K l?:tlation.

hi gher than the irradiation intensity of threshol ép or

i nducilhg mauecteringmethiod ofidaskr, pravebsed pareyacobrdpgabitixgexemplary

t he .pressure-sensitive adhesive sheet for |aser
em”’é’&'ﬁ@?} Ay CHaraiciacd Bioisine RressurartensiivRindnestye sheetifpplaser

5 fedod ' n ne of,the
B Y B ARG oY R L
padsewre-seiitinBydheeive 38@r provRied e bade nit@ial MoniRing a step of
essure-sensitive adhesive sheet and the work is

aB 1neABe PERSSERseRTIbVE adbesivel tabe tager bédm Exitsidepbthe work by way
0?8}%3% Qr the. li kg To 1adher e, a, pressure-sensitive .

AdTEPSP RS- Sqnave adbesive layer: 3,5tep af prasessingdhs wgek by irragiating the
VTR 66 1aSer bR irfnialidf iREQSESSE Rmi

e ar i TR 2 R S e iR TOR RSG5 Rpine o
threiigigholase the werkyathighkdltidn the irrddiatidli teRERE 66reshbld for
.preferred to use the | aser beam of which wavel ength
“{) Cing aﬁfﬁ“r"&\ﬂféhf‘e’tvoﬂfe gnda step of peelingrtbe presfure-atrisitivendhesive

| nduci hot gchenmi cal ahl ation w t hout ..

BT 1REE BB B ROSLRT R el b Peruggrsensitve

adlesivdSReet, e dTeROpresRAl dsAfve GldhEdiNG sh&t&%“ﬁﬁ%&rﬁﬂ% above
30 uc

a narrow width of 20 mor |ess. By using s aser

mpgxdmuseher nal danmage by | aser processing can be :
d.the 40 precision of hole edge or cut

avoi d n

secti iﬁé afZ‘qu’@aﬁﬁePo@ tht Egsset senstity e adbesippeheebanskthe svork is

' | d to be. withi
TRy P RTEIS BARTo| ToBingloF, ES; S TP ng Ta Adfere,
priebsupesdhsitbleeadhBsit ) Riy¥oik ki dheétbd B @1? gﬁ)pBﬁﬁ:rki&eh@f the processing

irradiation intensity of thresho
surface of the work.

The processing step of the work is laser processing of the work by using laser
beam by ablation. In this process, it is preferred to use the laser beam of which

wavelength is in ultraviolet region. It is more preferable to use laser beam inducing

photochemical ablation without resort to thermal processing. It is further preferred to

use a laser beam capable of cutting by focusing in a narrow width of 20 pm or less.

By using such laser beam, thermal damage by laser processing can be avoided, and the
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5 for inducing ablation of the work. It is preferred
to use pulse laser. Such |aser beamis preferred to

i nduce abl ation by ultraviolet absorption of 400 nm
or less. Specific exanples are KrF excinmer |aser

“(oscillation wavel ength 248 nm), XeCl exciner |aser

(308 rim, YAG laser third harnonic (355 nn) or fourth
Reecisimi of hole28Rermmput séeforf wall chwibe EnHahtedNahll WY dppledraiie is
YVO4 (yttriumvanadi ate) or other solid 10 |aser third
HBPRSHc or fourth harnonic, and other |aser beam
havi ng [ | O ve th.at 400 rimor less. If '
t he War\ggfgh%yljtt%tm}n_slg g\r/e\éf?rrﬁ%g) u‘ﬁl,ﬂufllgemP%Fs t deaélon intensity for
forehey athryughsiede iif theaRAR) & nifheARBANRI H&detﬁH*im%ﬁkity of threshold
ultraviolet region after the multiple photon
s dushisinigmblatioo of ¢l warkd  deisgintferred tocusetpulsg laser.a Wi dt h
of 20 r. | ess by | tiple photon absorption
bl at i OYED 1eSFE Rears i relmediip Snfionpblatiom Bipltwvidiet absorption of 400
gt 7 0800 nm an ul se wi dth

g S B8R KA O eao i Reveligit’2e8 ),
Ke@dawchnérdhsei308 (i WeA @ e thlrdMfarmbnie I i
ruby | aser (wavé?gﬁgth 694 rim, if“@ééﬁ%@??eﬁ gngégﬂ?onw
@PaneD ¥ LE fyttiam didhiumeinagidey ot ¥ VEh @uttriurh amadifde) sheher solid

her. nd, as in the exenpl ary enbodi nent, when | aser
lgéeéﬁnfcﬂﬁarﬁ’f’ﬂ”a‘v ifgﬁl%le E‘Fgmn&a apd othep lpseriheanpayingossifiation
Warldy I e | b 20,2 .
Ther e or%ﬁmgﬁgééggﬁgmgﬁgéqﬁggﬁ% ﬁggﬁé' A@Eﬁ?&%&?ybe
préferabtyoused $f cupable df absorbing RightinsBNiORt rdofén KRR Kultiple
%I%ttl ng, drilling, marking,, grooving, scribing, or
RiofanAbseyPtign prasess; padicapablead suttingdn advidtheel 20518 o tes by

[ 1 nd,Fiqg,. 2.. Fl.g. | is a schematjc di agram
rhifplehoR ahiePiios bl rueh & famiom wpnbirk Jasacvah tawglongth
A ounid TS 0GP PS Y 1im B8T0 PellsTRAth dF 187 s (0F00BOBOGET Qb fcss.
vi ew showi ng the 25 cutting process of the exenplary
enbodiWeent usifghfmdamnkntal Wlil@/‘(iwdveleﬁ'gmal .06 aAg of YR G ZaskSorruby

lIa ] nat dg@g&y of a workpiece | and a

W&V&YF@D 4 ifgreser, the dparadiametaiean be reduced only to about
ress wsensitive adhesi ve sheet i,s conposed of a .

SBAEE" OF IR G, 80 T SEuiE suttorimod. whrbrodean i

ultiyédletd8giph @hsea0the bRgH %etg{%g}%rzﬂﬁﬁh&q%g%cg?gg)rk%arggle, about

Bressure-sen5|t|ve adhesive s are a
2Rmovn Thetetuteusideglivokhcd iamonadeded whegsattip. t he | i ke.
I'n thi,cuttin9 process, the work 41 3 is fixed on a
suct | SRS pioseesTng wrthis stepds sping, defesxample, (catsing, dskling smarking,

ced:qf . i fied |l aser osci.llator i,s focused..
SRS ST imbRE, DR BB hal B P B
and Fig. 2 Bigi 0fk a tdiRnlafic Qlapldth lekbBGiRP Gkt '
al oﬂr%g t he@s péc?f i ed apr ocaeggz)éﬁi1 'ﬁ%bllﬁiﬂwg&'etgkgﬁlg'&? ? {E%SP‘the work
agspEtieg o the exemplandenbodiment. t iFig. Pisacestond viewlsifowiags e
rHachi nin S ngx .
cutting process of the eéxemplary embodiment.

The work 3 shown in Fig. 1 and Fig. 2 is a laminated body of a workpiece 1
and a pressure-sensitive adhesive sheet 2. The pressure-sensitive adhesive sheet 2 is
composed of a base material 2b and a pressure-sensitive adhesive layer 2a provided
thereon. The workpiece 1 and pressure-sensitive adhesive sheet 2 are adhered by

known method using roll laminator, press or the like. In the cutting process, the work
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5 gal vanoscan or X-Y stage scan, mask imaging | aser
process, and other known | aser nmachining nethods.
Laser processing condition is not particularly
specified as far as the workpiece 1 can be cut off
conpletely. That is, the optinmum val ue of irradiation

'gnt gns{iﬁtﬁ can be determ ned on the basis of the
B¥ d¥¢ # Ardondlae dfofmisuctinn Bagesd. o lastrebeanr & produced from a

r -0 avoid cutting of the pressure-sensitive
a@ﬁesﬁ%\}gs %%@éelﬁatﬁf lsifg"‘fsga by éﬁ@}% ?‘B‘Q‘Eé tevheryerk2  Simultaneously
wiithesnisdiod, Mg R ' i f ] rmng.a .
Ehr ouahe hol e Lretepaal oS ofia hidfed Bbud FeThi% marreine line,
erthcuingprocessasicdryied edciqgtindBroeeR T RBP4 mAbhihhg using

e

f%cusiqggggit of laser beam but in order to enhan
BHEAnase 1Yoptag§ scapsmpgskdmaginglases pemesss iyd dther known laser

f“%ﬁ"ﬁ% dition. 15 Beamdianeter (m > 2 x (|l aser
beam Sgﬁg%gpeed (msec)/ |aser repetition frequency

(Hz)) Léset Pocodsiionaitsans hbi aégu%@é}?}ﬁg‘éaﬁﬁlﬂg_gf%g h)sleworkpiece

not adhered to the reverse si . “WOr .
ioth eompdetelyps Thaois) thhepupkpiade: df ifagiagys tit@Rity can be
e of the |aser exit

4, sti . dth t ed

‘ieltt%gﬁ%‘?d ‘?’h@‘% E&%‘gi’? g&r;@é’@éigécdlulrﬁéhqe 1d ofthe Imaterial of the work. However,
; i t b dher i t

A0V A RN e Rle STl i

pressure-sensit
temdsouti the piocedstrigl doh8FicRITHE ird SUBHC : i

Fig. 3. Fig. Sg! S a schen%t‘ﬁ?z:ﬂgs%@g%%g?n}oglﬁqg? ?}x{%%%‘??%g The
YHing alleyrapeereandhe naiTotted byareduding tHedear A @Edof the focusing part
Oﬁrggldtgent. . Drilling process includes |aser machining

U TR GR PR BU ST tgenhange dheygpt ssetion, it inprefepditorsagisfigthe
fONe\GiL Rendiiigg €SS, and ot her known | aser machining

met hods. In this step, |aser processabl e sheet or

ot her Bearsdiametes Qi) + Rwe(1adh8siny %(ﬁh@ﬂﬁ?}fﬁwg ){ lgﬁf]:r repetition

adhered_to the |l aser incident side.

fieapensydNz)oxygen or other gas may be blown to the
resi due on

machi mg ea by using,laser. As.a result _

the o PRI SEnSIEVS flberiye sheet Ads bRt aehaspdito Baneysese side of
theew®kpiéce 2 5ddc¥mpafltibe Stk f the : i

pressur e- sensi tive adhes végélﬁggtév%f@l% f;?lgpsug}loﬁét@g? Agtick
argpnd theoeut dgeofithes lnser odnsdd bide ddbesiov@s&hest. TR t he

rk. af.ter chining (the | aser processed  part 9

Cﬁﬁﬂw{lﬁlﬂn RTyOe prexeried-by adigyringphe piessprevetnsiveiaghesite sheet 2 of
thR i ecjfied, and any known nethod may be

a%%%#lgw&%%@g}e,n{‘i t is preferred to avoi d excessive

3\:1 ; ﬁsggglhlggn%‘;@éb%ﬁ ég?cg;ngrﬁéel’@@ ?%ﬁ%iﬁlé% qjig.tfles R Ematic
diagram explaining the drilling process of the work in the exemplary embodiment.
Drilling process includes laser machining using galvanoscan or X-Y stage scan, mask
imaging punching process, and other known laser machining methods.

In this step, laser processable sheet or other pressure-sensitive adhesive sheet
may be adhered to the laser incident side. F urther, helium, nitrogeﬁ, oxygen or other
gas may be blown to the machining area by using laser. As a result, residue on the

work surface at the laser incident side can be removed easily.

Peeling process of the pressure-sensitive adhesive sheet is a step of peeling off
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5 viewpoint of elimnation of stress, for exanple, a
pressure-sensitive adhesive sheet |owered in adhesion
by irradiation with radiation or heating may be used.
Such pressure-sensitive adhesive sheet has both
hol di ng force when processing and ease of peeling.

en a radiation curing type adhesive is used in the

ﬁ\}v‘eé%’g%ﬂ‘ée:%eéﬂéli"? pdhesivg shealifipm theyeerk gfter mechining (the laser processed
- I bi siye,. the pressure-sensitive,
BFOSHe R RED, Ml FRE 05 bt o R RELPuicHENy Bhfeitid. and
hyy lovint inethot akiyetid £plid@Perns| of ; f . . |
adhesi ve. B;/) ir ryggli 2iay?)i lon WHtQ {ﬁg?eziaii? 55: ﬁgﬁﬁétﬁ E%Q\éodg Ieag?eg%lve stress
¥ caupepgrmasentdefarmativn of theanlirk sihea petlinger Therdfomefresh the
s easjer to peel. Irradiation neans

by curing,.and.it |j

?S‘%WP%F 8? Flifpination, 8# StressyIpT eXAmnle. 2 Rrpwsurerseasitive adhesivgrsheet
] M . " '. i 't t d | t h f

RXRIR % adHbdibil) %da?lﬁatfogﬁﬂwgffrageﬂﬁl]og 2’.5 ga%{r}lgﬁn%e%ﬁegﬁs? dgs Such

cutting process crn

priessure-sensitivg adhédsbvedsheer s HodehMink T6rcs WHeh :
wafer (work) 7 is adhered to them%r escsur e- ggﬁgﬁ%%nd case of

REsHES| v¥henasediatisroeuringsype pitwsivsss ugdpin thei pledurnsehbitive

i St 4, and it .is fjxed to the dicing frane
PSP St S3Be htes Sl sonnitive 7dbeiive, thpierrresnsibendacsive layer
98 6iekilaRl i ddhesibh§ emtied to &0
lserﬁ'c_ondu_cet or es\ﬂ/g?e%rjlﬁ , T an-ﬁ*ﬁ%@é&gg?ﬂmﬂﬁnﬁﬁ’_g on Lthe %'pe of the
qubssive.orBy irrauintiod vitlondidiig, 6P aghdsifoMhOFRIfIAYedsit R adhesive
and cutting process is carried out. .20 Laser beam
lﬂWi‘ﬁb’Wﬁ’é Ry ¢uiing, ardit gbeastendspeat ohradiatiostnamms o€ eadiation is not

' i and. ot her. known, | aser machinin
@%&%WF%@QB@%S“%%PH Birayioletaay semitied-or gWaf er 7
I s notinRRe &ds€ B BitliMg ?H{z‘cgész(blfc%ﬁ?)f g%éict%ﬁgﬁclg& wafer, as shown in Fig.

sem conduct or waf er
4o o side of therssinidonductdhesfey éwstkg gtis AdliefedVOtthe piesiié-seritive

aﬁhotec ive gg?et may be provided at the |aser beam
& fferhec? e Toer pibeSm RroYidod oo thametion stageo4, and itsia fixed to

| g Ss m conduct or wafer 7,_ after cuytting
o4 B BAES Sl BILERIALRS sl ey L el ULl g
fparstd by alds, adibninddad tlﬁ%@in%ﬂgHﬁBP%af‘eP 7Pd e 1R6r emitting
picked up and col |l ected by a pickup nmethod using a
PpYItpn tpmpved alang the spedfitdplogesingdit@andlitiigepadedt idsarried out.
Ldie bonder,. or by a known et hod di scl osed 1 n Japanese

AT PedpdnoHag mrannpeludgpgal vamsem or36-Y staghesanxmag, imgging, and

i : e processed by.laser i.s not

P RETR Mepr b EhilIRE Srdifodh”  BHRERISE CondltiogpimiCondReor water 7

isprod pesivaliriyspbefied adiar abtiatseRRoond 8B whRS 9'is BRYF and the
Appl i cabl e exanpl es include sheet materials, circuit

PEsEHIer sersétinecagihasive sheenRfisengt cgt offs  Agurbmttied sheeCBERBE Brovided
YR Ue{ b TEiept fffgol BF spisksendner Bhengnt oubstr at es.

MEMB fd@d&h%&hg Bltorcgss'@%rér%?éo%a{lct%y \‘?’V%Fe%, S e?sétu{tﬁltgelfcit’o individual
semiconductor chips (laser processed parts), the individual semiconductor chips can be
picked up and collected by a pickup method using a push-up pin called needle by a
known device such as die bonder, or by a known method disclosed in Japanese
Laid-open Patent No. 2001-118862.

In the exemplary embodiment, the work to be processed by laser is not
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5 sem conduct or packages, cloth, |eather, paper or the
i ke. Sheet materials include polyimde resin,

pol yester resin, epoxy resin, urethane resin,

pol ystyrene resin, polyethylene resin, polyamde
resin, polycarbonate resin, silicone resin,
fluoroplastic resin, macronol ecular film nonwoven

- pArbewarly bpreifiedesifasasyit can teptosésstd P YsECH) abMtionOBéihg Mser beam.

functions by draw ng process or inpregnating process,

‘éB&b‘é’l\:’% Sepiplssinsludgsheetmatesials, eirant boaod, Isemicopdadtor wafer, glass
, . sheet, and/ or netal sheet |am nated . .

TOFERE oo bR, R a8 YomTGandus priserar Pl bt emitting

draacedsing RIIMEHE sEBEars AAERES BRI, Sf dl ﬁé{ﬁj

fl exi bl g print Zd board, ri gpgcgﬂgfs??{r%%tngarlr%%q (I# g aséusbStrateS’

sspusgndugter padkegss, cloth, déatloar parenbsthedike. 0Shéddendtdrieds include

and ogéi cal élié'r cuit or opto-electrical mxed circuit

RO&IHE Fiity P gstgrrreﬁlgi SRRy resin sgediang wedin, polystyrene resin,

: sitiye. ive is adhered t.o the 15 .
RIRSBIER: SSHh IR N P RELSH, Uhrdhaet myopaptsic
regin kmpcropdleelar filrh MéhwiveA Rloth, thesdB88nySloViel Bith physical or
pressure-sensitive adhesive sheet E, of the above

opfisrhdieetions by wdnawing pkoceps erf iempreghating process, asper, aluminum,

Salclrorrgl Cl%%ar film nonwoven fabric, various sheet
R S9S; Stgel other mefal shets,and polyracs sheet and{os myriglsheet|larginated
dMREN ¢ 8¢ b WAGH ' pr S or .i pregnat.i.n .
pr oc%ss )f angbg ?%)eg%:ﬁeg)t; ?3{8 lp%at I%?C%ét?lbao affifdgagd‘?%‘e(%gﬁ gﬁBOth‘SIde
oExmitfilageryfldxitile @tifrd thhart) ﬁgﬁemﬂa@mloargyasgw, 8&9khics,
particularly relates to a node of |aser “processing o
el oRes Jubsiete op thentreasmdieptinal aircuit or quao-electrical mixed circuit
oSS S ur e-sensb; lve %dhesj vg sheet] 25 In this :
SRS glassonpolimern A segifisd pressies: ssasigve adhesivgivadhpeed to the
opP&EleSid ofttRe la5er i83GH! I used., tail ed
ges_cri ;)t o e Egr%ﬁg?%gblgg‘g?%g Og%é@ﬁ]%grﬁ? e eP’et sfpgnner. .
havi ngVbanwsifghe presmsre asnditive AdIRSHAIsBed 86 theWBove examples of
adhesi ve sheets in the first exenplary enbodi nent.
tf(ep?/%%smeéergf‘@rfgqamp\lpé aggimasiomoletidartfilat, nog@oven fabric, various sheet
res: .t ve adhesi.ve sheet A .differs from |
i R e U2kt v RRHSTIN By S o tlicabbuaifin b vpe process
ot InEpraPe@npiprédess Qaf hise ictiih, 105thbASES m of wavel engt h
of 355 anrlFipg Isess tr?ar? 20 céﬁhg I'n Iﬁégﬁcase of the
wor k made of netal nmaterial, when pressure-sensitive
adhesi ve sheet A" of the exenplary enbodi nent shows an
absor pti on coef fi dPespnddixemplary Embodiment)

The second exemplary embodiment particularly relates to a mode of laser

processing of the work made of metal material, in particular.
[Pressure-sensitive adhesive sheet]

In this exemplary embodiment, six pressure-sensitive adhesive sheets A’ to F’
described below may be used. Detailed description is omitted as for constituent
elements having same functions as the pressure-sensitive adhesive sheets in the first
exemplary embodiment.

(Pressure-sensitive adhesive sheet A’)

Pressure-sensitive adhesive sheet A’ differs from pressure-sensitive adhesive
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5 than. 20 cmi' in the light of 355 rim
t he. pressure-sensitive adhesive sheet A is less
likely to be processed than the work. A netal nateri al
general ly shows an absorption coefficient of 1,000,000
cm  or nore. Therefore, concerning the invasion
| ength of laser beam it is longer in th e
r - ' ' i
BB 0 0 AR SBAES o R RIS s
lekyeitn 20 c@nd the work are irradi ated by sane |aser
beam the anount of heat accunul ated per unit vol une
of pr doghe eass efithetwark matlees imetal ghaterial Avhérs pressva¢-sensitive

AhERve pheet: P isscRnlor Gobofimentsborsranpsoraten Gredfiag of less
tFan 56 crh®Qn B0 1idhh of §§§?maﬂ1‘é .ﬂf%'éﬁre-s@ﬁﬁfi@ adle¥ive Sh&A” iess
ess. It t he "adv at

IS betause o antage t reaction by

likefphto besprb&ssed thdibtHeiksrky t o occur. Metal naterials
i ncl ude anal ogous netal s. Specific exanples include 1
gol d, A gt neadeniad gengraldy, shoays an absenption coefdiaient of hAPQAP0 cm

R T
p'g'ess el deRibifivd AMESRE SRSY N RATRIthe MR ADGFHaY © H@che? {reRd

Bonly in that the refractive index i1s 1.53 or |ess.
presstifeeseasiiee adhekive shest 14’ rand eheoworkeiralkrradidted bakamedsser beam, the

pressure-sensitive -adhesive sheet B' of the exenplary
phhast aconpysated perrunitotolwee phpressusy-sensgyeadhesuassheet A’ is

AERBY

h S - it hesi t B S|
RBePPRE BB AR b e SRS HBoaBRodts binfiSeu
mat er ife.absdrphOn 6 titichSis préreird ProMBRAB @n't BEless, and more
refractive index, but it has been 25 found that the

mefesbly 50 api or tdsve RAdhieshue ofltbesdvBntags that ssactibk by Yightis less

' lﬁ%{ processed than the nmetal material when the base

YelPi0%FPUTof refractive index of 1.53 or less is used

in t h%et&fﬁ§é§5ﬁ]§c§&@%§éa§g&ﬁg H‘l%?dléle Szlggﬁ{c ga%&l‘%??‘\:}gde gold,

refractive I ndex ssure-sensitive

SUB ebpfer, irén, ALPhIAHME Siliton, RRarkum, MickéICRiBgsteR, aiblArconia.
preferably 1.45 or [ess. Metal materials include

anal odBressuresersgtiveSdbedivé sheekBhpl es i ncl ude gold, 30

SUS, copper, irqn, alumnum silicon, titanium . .
ni cke!(i),rg WegSeanYe S‘i’F‘rSE?ﬁﬁi .dll : “3_5 ?r PéE’?&?‘E‘??%‘}%tf‘f‘? adhesive
SBHREEINE P BEhne Cetra BT RIGG: 193 0 1dske adhesive sheet

rom pressure-sensitive adhesive sheet C
only iIn thewabe bie SRR madeioF nletd Sndtérad), Whén preSsilBe-sisithve

the ratio of density of less than 1.
adhesive sheet B’ of the exemplary embodiment shows a refractive index of 1.53 or less,
the pressure-sensitive adhesive sheet B’ is less likely to be processed than the work. In
the metal material, although it is hard to measure the refractive index, but it has been
found that the pressure-sensitive adhesive sheet B’ is less likely to be processed than the
metal material when the base material of refractive index of 1.53 or less is used in the
pressure-sensitive adhesive sheet B’. The refractive index of the pressure-sensitive
adhesive sheet B’ is preferred to be 1.5 or less, or more preferably 1.45 or less.

Metal materials include analogous metals. Specific examples include gold,

SUS, copper, iron, aluminum, silicon, titanium, nickel, tungsten, and zirconia.
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5 1n the case of the work made of netal material, if
the ratio of density is less than 1, deconposition
resi due may be forned between the pressure-sensitive
adhesive sheet C and the work. This is consi dered
because the abl ati on nechanismdiffers between the
macronol ecul ar material and netal material. That is,
in the 0 tal ,, mategial,,. t hermochem ca
g‘ni'gsssgre-sfengﬁg%% esivg &éee? g }1

reaction process eat generated by
i nj ect PREsuRE-sefditlv@%@he BRESHIY: C1 diffess f?@rﬁ‘b@es?ﬁr(efs'eﬁéﬂi{re Sdhesive

conpare sinply the processing efficiency o
sheet G onlyeinuhatthewdensity & lessttian hd glemd eith thg ratfd ofcdensiey of less

f tal material. The present inventors conpared the
é#% essing rate of nmetal material such as silicon and

pr ocesg| t r nsltive esive eef .

oy 006 BB SRR o BEGHAN ST AR GHE. BINERGA TR st
theh ¢ sdecenpositibn residud nhBSEe fortBl YetweR thePreGaRSfAsitiv8@Adhesive
the work 15 nade of netal material when the density of
shiget @ anslsthe svogle nsThis isecoasidersid\becatse dte ablation méchasistrhdiffers

v G arErmelen Soadrlnt ot tuienvie Jhabb, @ e case of metal

ﬂ@t@ﬂéﬁ?ﬁ%hﬁb&ﬁn{i R ofd g?octeg’s JERLA! audR) E .tienérﬁteﬁ%é/ i jectioh of
formed between the pressure-sensitive a 've csndet
163er anetgyet Rlis hadce difficult Iheomgdre bﬁﬂp(l:?ihe processing efficiency of
pressure-sensitive adhesive sheet Is preferably

mecgemplegulapmateriabany) thaproasssing efficianey of mista) nGutetiag/ cnB.

Met al terials include an ous netal s. ecjfic .

exanpl €8 FTFREPLERECRET S_oc,om@ﬂé, t?‘g BEFEFsIng ’faé"r}?f_s‘gFtﬁmtﬁlﬁal such as
Sﬂ'i ; _ . C .

PiSonR0 précesi MR ofthile cerItS offesif¥Vhedd € <8 Biscovered that
the pessure-samitbictadiesi adilret €tisdbsdikely tobefprocessddrthan the work

pressure-sensitive adhesive 25 sheet D only in that )
mage efpetpl materiglophanthe densityofthepresmre-smsitiveadhesdvesheet C is

e rk amde, of .net teri al en,t he

lgg;setégsbylr'i%écenﬁ salnt%i%{}eer atlg(ﬂ‘@% PRI 8 Ikeégéttha@mﬁo;h ¥ HEng it ary
PR ¥R ve A@Biva sh&R )| GecdipBRiaibh riduetRR tb Bftal ndffHal is not

MPa in |light of 355 nm the pressure-sensitive
fomiteskhoreeahthe praSsure sehsitiee ddhesivy sheet 02 ang et ssaeridlhan

t he k. 30 Metal materials include anal ogous netals.

speci fibe depsihppiguesspeerseasitiye pahesivesherts’’ is prsferpblyi lessithan 0.9

AT Ik | tasium nickel, tungsten, and

gﬂ! PHSe ﬁﬂftérréébgg 87t eé/&%

zi réoni a. i'eZsensitive adhesi ve sheet E')

Pr ess iVMé@abi@aetihls ifcladdalopdus RRedls. E' spticificeh@niplhclude gold,
ressure-sensitive adhesive sheet Eonly in that the
St Sa icopperyiadn @lwhingmo sificm rtiae g nickelgthghtdn,mmd zixconia.
nor e

" (Pressure-sensitive adhesive sheet D)
Pressure-sensitive adhesive sheet D’ differs from pressure-sensitive adhesive
sheet D only in that the tensile strength is less than 100 MPa.

In the case of the work made of metal material, when the pressure-sensitive
adhesive sheet D’ of the exemplary embodiment shows a tensile strength of less than
100 MPa in light of 355 nm, the pressure-sensitive adhesive sheet D’ is less likely to be
processed than the work. |

Metal materials include analogous metals. Specific examples include gold,
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5 1n the case of the work made of netal material, when
the total coupling energy of the pressure-sensitive
adhesi ve sheet E of the exenplary enbodi ment is 800
kJ/mol or nore, the pressure-sensitive adhesive sheet
E isless likely to be processed than the work. This
is because the netal nmateri al generally has a total

t t Jmply and +h
G T S S A P
mor e.  iifeddifeesensiive hakdsive shé® Bpt al comoI ing energy

shoul d be 1000 kJ/nmol or nore, or nore preferably
1200 kBteﬁweﬁensmm\reeadhEm@ shiest Bediffosdram pressuressgnsitive adhesive

oupl.i ng by, |i .energy is_less likely to occur.
%ﬁ‘fﬁ# 1i0thay the P%%‘FH’&&V%IH%\P%%B% Paramgies is &)el/molor more.
exanpl
11 bon ok PECUInOR A madbf meahRRerial, WHan T Wit BoPing enerey
oftht peessucesphsitive fInesidt Bt E° bMe \éﬂédi plafy &bdiMAEMSS 800 kJ/mol
by | aser is not partlcularlg speC|f|ed as far as it
@razﬁoweﬂsrmssgr@ewnwve adhesiviophes EAis loss likedy togbe preesssed than the

A Ilcabl exanpl es .i ncl ud t al seet
THER bR e e a] o alieng e has & fefal GuplRFnerey of less
S i 0 iy A

adh es i Mereoprefdnably; the totfk doapligxerdpdyeshoaldbe i 600ULImol or more, or
board, 20 sem conductor wafer, glass substrate,
@ew@r@ébb é%’%klémom mpres u Fbisriabecausesrigoenting pbeoupling by light

ht emtting or receiving el enent
én%g%ytllszqsggkh@é fcro electro nechanical system
SUbSt roe$ maR@ M CRBHHE bl RAS HAMSS %,5%5&3,5@1 lude gold,
Crcuit boards include o%e side or h ¢s include go
BUs t qolpmrerrom awmiriuen, silicoh etitahiosy; dickel, gingsten agidridcenia.
made gl ass epoxy, ceramcs, netal core substrate

or th e‘n@%m%ﬂawgl@b%iame@r the wyark & b%rosgscssd by laseris aat.

f f ass_or no
el Gtled TR PO e e eI R by abliop. veipe ger beam.
ApplichBle ledhmplbs fﬁ@dlﬁ’&dm@tfal $IReR rof%;%}fe?%‘}&ﬁnﬂﬁi fo? stathlés9&teel, and
second exenplary enbodi nent of the invention, using
polsenshectswdsnetnhsbeetchewh e theifirst exesipldrp efibodintent &aminated

as, in the manufacturjn method |n the first
‘@S?nﬁ%%\’x/wgm? an aehgsivexy therli amples g eigcudfboard,

sTeHl‘f'cd AY&BE {vgg: ,[aé% S%Bﬁﬁ}afté %@Ila%rx gl?o%ﬁ"raéeblt%g a? Sul%sWatebslemlc})nductor

must e not e riven

lagee seothuplightemitingne réeiving clemeROdubs@Rad, MEBIS (nfierd di&tero -
true spirit thereof.

‘mechanical system) substrates semiconductor packages, and others. Circuit boards

include one-side or both-side or multilayer flexible printed board, rigid substrate made
of glass epoxy, ceramics, metal core substrate or the like, and optical circuit or
opto-electrical mixed circuit formed on glass or polymer.

[Manufacturing method of laser processed parts]

In the manufacturing method of laser processed parts in the second exemplary
embodiment of the invention, using pressure-sensitive adhesive sheets A’ to E’, it is

same as in the manufacturing method in the first exemplary embodiment.
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5 [Exanpl e 1] The foll ow ng exanples correspond to
pressure-sensitive adhesive sheets A and A . (Exanple
1-1) On a polyethylene film (base material) of 50 min
t hi ckness, a solution of 10 acrylic
pressure-sensitive adhesive which can be cured by
ultraviolet ray was applied and dried to forma
pressure-sensitive adhesi V&g(lg-ﬁéfr of 10 min
t hickness, and a pressuret E:(S?ve adhesi ve sheet
was ObER4MIes oft the irViefitioh SRSPESHSARULIMRIBARRS BERit must be -
sheet, absorbance at 355 nm was neasured by
sted thad ficanemtive is fatdidetedwd fieBe efampliet @loie as fiat ds Yot depatting
bsoggti on ,QO@];fi ient of 41 cm-1 was obtained. 15

tay e SRIAL Beretr yi i ¢ pressure-sensitive adhesive

[\é@&r%ﬁeepjared as follows. In 100 parts by wei ght of
crylic ‘pol ymer (nunber-average nol ecul ar wei ght about

800, 00Dhe f¥lo XfpldszdtreSbnd o Présiiire-36ds¥i Rt fthe @O Weets A
ach,I ate, 2-hydroxy acrylate, and acrylic acid at a
gekAG by wei ght of 60/40/4/1, 90 parts by weight of

di pentaerythritol nonohydroxy pentacryl ate as
photop@e"ﬁﬁﬁp’l]}z’ | e conpound, 5 parts by weight of 20

benzyl gl _ . S 4. y
phot opdf oREDRHE tn bpicdftit) 8734 in ticigpess g golon of
aefylipoiryssamcsensiave adierivewitdch &1 Bairéd by QltraModMéiay was applied

Polggyr ethane) were mxed. The mixture was uniformy
agidgksisd e forima propauesreenaitiveraghenice lepénod 0 pnaimithickness, and a

sol uti on .of cryli ressure-sensitive adhesi ve. was, .

RiPts sty adlivaivs shedl i Bed: odh s DigEEeensitiedhesive
: . L] .

PP AR, oo BRI 19 o L BRASHERS iR 0o

Ipitdchirdid Jamd ablscrpidn estiiciedttdT 4atcnd’ Waywbbtdinetthe

nunber - aver age nol ecul ar wei ght was_neasured by
pol ystThesbition of a¢ryiip Rressarersgnstide dhesive wappraparad as follows.

hy) .. The.neasuri condition s as_ .
1 0P kS B RTRR ot AP S etF e BlonsiaVespedBolgtufiE sight about
806idd tyrh&Adakibn o biftyd .
r at ezb'ﬂcj)i.r%o;m y/]én n, concen‘?lr gta?%%_'@ggyll%%ﬁ\% Qo}é}fd&&w acrylate, and
acnjlieccidoat avatiabye weigh® ofib@/40/Mi I, 0 parts b weight effdfeatadryetiritol
40C, and eluant; THF. 48 Absorbance of polystyrene
monahydroxy pentaerylate apphntorplwaerizableeompaurd,parts by weight of

' ffici . of 48.
S A L 0 BGR 2rrs
vfobﬁgg%lﬂ F)Gl'y%B%I{a'teV&nﬂSmxﬁai(ESm%ﬁﬁ% 6mi%§tﬂbﬂﬁ]}@ﬂ1ﬂ§é were mixed.

. [ n succession, one side of polystyrene an
Tihe asigtire wae nsiformlp disdblasd retolveme as organic solvent, and a solution of

- acrylic pressure-sensitive adhesive was prepared.

The number-average molecular weight of the synthesized acrylic polymer was
measured in the following method. That is, the synthesized acrylic polymer was
dissolved in THF at 0.1 wt %, the number-average molecular weight was measured by
polystyrene conversion, using GPC (gel permeation chromatography). The measuring
condition is as follows; GPC apparatus: HLC-8120GPC of Toso, column: (GMHHR-H)
+ (GMHHR-H) + (G2000HHR) of Toso, flow rate: 0.8 ml/min, concentration: 0.1

wt %, injection volume: 100 microliters, column temperature: 40°C, and eluant: THF.
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5 adhered by roll lamnator with the
pressure-sensitive adhesive | ayer set at adhesion
side. It was put on an X-Y stage nounting a gl ass
epoxy resin suction plate in the processing
apparatus, with the work at the upper side. Further,
third harnmonic (355 nnm) of YAG |aser of average

out put, of 5 WaFd repetition frequency of 30 kHz was
f ocusdPINLInEE of Rl¥styreng (thicknesse 08} tohs usedyas thpavork was

Iﬁéﬁsm%w&sﬁfbﬁi%ﬁ%&@%gt 5%48:]\1@?31 Gl O%Yair‘?ei(il? N9, Oof absorption

aser eam at "a spee ec by gal vano scanne

cAtffldids of pragsuré-Bensitprearihiedite SRBEPdlyPread MRS 083, sheet

was not cut, and Omdé the work was cut off. Peeling
t he priasyeacssienwae sideo! pdhstirens aldgeessiueenensitive adhesive were
I re the periphery of the. processed hole of . .
a?ﬁ%‘%ﬁﬁ’ﬁg ol Famigal B e Br&ﬁ%g?-é@sghVéfe%dﬁswe#amgse&%ﬁaﬂgﬁéon side.
I{ WaS Bt didd XSy i i ik ing -
fou ng .t Si nc)és¥ ﬁgé%rrn\gggtdl?%é g gagnigw{%gg,g E%(gﬁ)@?%ﬁ édtla\@ﬁ pepeessing
apparatus] withitheoWérk at dit wppensitie.onFiintleet) thir@ hatedrii© (8 5Strmg)of YAG
was not recogni zed. (Conparative Exanple 1-1) In
lasghpbavesass Ollgml,t of A&V \aod kepgtition frsquensy of S8 kbl zawasi facused by 0
| e.1-1 ex t tha | aser processi ng.was done ‘
ISR GidmRer PR bmeelihe eoBaias i gk med s ghl By scanning
1akBEbeanehl PHRE 000 ' th bt
Si dee of poflﬁj)?st §r engﬁ?\i\m% éﬁwgidog%gﬂi&e\;edgt ggégﬁlgl’et?%t S
pufssutefsossitive athesiee siqeo siat notcut esiddinty the wsrk wads Y6, Peeling
and deconposjtion residue of glass epo&g resin

the pressyre-pRnatte adhesibeetisem tiamipsyrene.the Bzinhsheofithe)
ptd%e&%mi’ﬁfé offle %,r;)e sélré-ts]e s\ﬁgv)r?léagﬁ?s‘ciyﬁ %t%%g%qﬁ%g{)g lilrlg%é?faser exit side)

ane as I n exa - )
wag bBH dbat fo d&osithvhs fEIHAC KR thOBreTurbRsnsitiRthdSsidPsheet

pressure-sensitive adhesive sheet. sorption

was apt ¢ oghh comampration firom terssction/sageadhesotrecoghized. nade

of PEg base nmateri al ﬁaﬁ 80 cm 1, and the ratio of
absor pYPBRAIap¥eEX3BPIedr Dof pressure-sensitive adhesive

sheet 1, ¥, 1 111, fhe &Bh{eﬁ'ggsﬁégésggﬁe g%gg;éér @%’xgﬁoq?ger%%)%cept that

and pressure-sensi'tive ad

laaercprbbessipg wiastdohe Rethoasadhidfin® pfessitbisefisit@ve adhesive sheet. The
pressure-sensitive adhesive sheet was 30 heavily

perinhereef tha gyt sestion at the lasdi ¢xjt side ofpalystyicnn (wesk) shae observed,
S -sensitjve 49 adhesjve sheet were fornmed .. .
a’ﬁ%‘?’?&‘i’?ﬁ?ﬂ% Squtéieg?nl%@%féweﬂdv‘é obBAsHTRDe aHd decomppsition residue
: ! e-sensitive adhesive
Oﬂ;]%g%\tc‘%p%% ﬁg& é’érg)‘lﬁgh}é?’% t%?%{eﬁ%t%gﬁté& section at the |aser
exi t @Carpaasvobsanpled.2)and | ots of deposits of

deconposition residue of polyethylene terephthalate
Wer e Raggon 1-2, the work was processed by laser same as in example 1-1
except that polyethylene terephthalate (or PET, thickness 100 pum) was used as
pressure-sensitive adhesive sheet. Absorption coefficient of pressure-sensitive
adhesive sheet made of PET base material was 80 cm™, and the ratio of absorption
coefficient of pressure-sensitive adhesive sheet/ work was 1.7.
After laser procés_sing,the work and pressure-sensitive adhesive sheet were

observed, and the polystyrene was cut off, but the pressure-sensitive adhesive sheet was

heavily damaged, and foams including decomposition residue of pressure-sensitive
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5 (Exanple 1-2) In exanple 1-2, the work was processed

by | aser sane as in exanple 1-1 except that a film

(thickness 100 m) of ethylene vinyl acetate copol ymer

was used as base material of pressure-sensitive

adhesi ve sheet and that silicon wafer (thickness 100

m was used as the work. Absorption coefficient of
sure-sensi ki ve . adhesi yve sheet 10.0of film base

RAFSFY Sfec SR bynngo REVERD s M Cinsnensule et rgronmd

Blystyfenik. 1peero@he pREQIe-BERARISIALkIvE ﬁﬁeﬁg’g{seg)revggery aor{ e cut

‘pressure-sensitive adhesi ve sheet were

sectopnieths laser exinsiidt ivae obstimasl, med biwet depasitsiofidecsthpositivch residue
O_éﬁ the work was cut off. Peeling the
ﬁb‘l: ¥thrensicssnhthplate weexoRservsfeet , the periphery of

the cu | on, of the pressure-sensitive adhesive
adheriéE)&gﬁ)?# gc@% (laser exit side) was observed, but

15 no penasgiple 125 tHe Qi wdsErSdERdcA bl 13der SimE% AL GmbIS1 -1
the work was processed by l'aser same as in exanple 1-1
excepiphattahfbm éhickhess (100 pan)af etiyBiReofinyl GRetate. copdlyinsdst wess sised as
100 0 ol ypropyl ene/ _ pal yhut adi ene pol ynmer was, _
kese le%@ai ag Bremiresenstt veradhesiue shegt and 1hat silieonauafes thigkness 100

j on | Cl .0f pressure-sensitive
7 s yER RO DB RO it oP RESSHS So RN ddndSive sheet
oAffller bdsa sieiterfil 68 SF Bhyldnb &/iny0 bketat8 Gopolymer was 19.8 cm™.
pressure-sensitive adhesive sheet were " observed, and

t he praBeuiaser pronsiiingdhavhssindpredsant-sansisiva athesine, shaetdvere
nl he rk was cut.off.  Peeling the
Qherdednd 4B Brefie s aghesFe deet WAEDQ Gt 3 oplighe work was
U . ; M : .
RIS ARl MRS TR0 bBRYBERL K ecion
dfuhe presalepoaisitiwasihé v siheling aniphe (Hserléigt §i@d)lvewi dWderved, but
exanpl es carrespond to pressure-sensitive adhesive
gt was fpidnd B'. 50 (Exanmple 2-1) On a pol yvi nyl

alcohqk &glggé??se material) of 100 min thickness, a
sol ut i ‘oA*™8 ylic pressure-sensitive adhesive which.

1O ! . . !
can baneyh@giedh 3 Uht Yk Hlas red'cg%s wa l%@?gélﬁéjaso@rk%g%%eﬁ]ﬂl

e
to forma pressure-sensiti heslv ayer
eixpeit tihat larfdas(Dyanacb e SBRI fISRr @o. sthickineésVi®0aahpst patypropylene/
sheet was obtained. In this pressure-sensitive ]
pgmga[dwle polymer was used as base material of pressure-sensitive adhesive sheet.
Absorption coefficient of pressure-sensitive adhesive sheet of HSBR base material was
15 cm™.
 After laser processing, the work and pressure-sensitive adhesive sheet were
observed, and the pressure-sensitive adhesive sheet was not cut, and only the work was
cut off. Peeling the pressure-sensitive adhesive sheet, the periphery of the cut section
of the pressure-sensitive adhesive sheet adhering surface (laser exit side) was observed,

but no deposit was found.

[Example 2]
The following examples correspond to pressure-sensitive adhesive sheets B

and B’.
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sheet, refractive index was neasured by Abbe

refractonmeter, and 1.42 was obtained. The solution of
acrylic pressure-sensitive adhesive was prepared as
follows. In 100 parts by weight of acrylic polynmer
(nunber - average nol ecul ar wei ght about 800, 000) by

copol yneri zat i on of butyl acrylate, ethyl acrylate,

2- hydr(@%{mg and 10 acrylic acid at a ratio by

wei ght 0/ 4071 4/1 90 parts by wei ght of

di pent(aﬁa}sblywhiy@Mcﬂﬂélqnﬁﬂ(bﬁg‘é’mﬂﬁﬁh?%ﬂ’b@hﬁl ﬁ‘lst}uckness a solution
phot opol ynmeri zabl e conpound, 5 parts by weight of

Hasmiic nagsswrerppnsies adhegive gehdeh @n(iE]s:)ure:hby ultraviolet ray was applied

aglp nerization injitiat artsb . wei ght
BT LR AR R dbesSroRYrof 1 Ogm g tskness anda
ﬂ?@swﬁhﬂﬁ%ﬁdﬁ@?fv@ sHet $fhs obtadfedM )(f)rﬁ venP%szllrr]%g%Jsa{w afhesive

di ssolved int uene as organic s

shedtyteifractivef inddbbwachyghsuee Pb L AdHE fefbefdmdidry end B2 $a¢@btained.
was prepared. The nunber-average nol ecul ar wei ght of
t he sﬂ\eﬁég‘iﬂz’@ of aervlic prespueysarsitivesadhesive was preparedtasdollows. -

th 300 BA6 FRIEESS oot noliimet (Eaieavtrnee molecuter reighygbout
) Ot)b)?b)nébﬁégﬁnéﬁéﬁhéﬂ 6f Ry ESYY Ble g&ygggrype r, mf@@?&{f&rﬁ&e and

pol ystyrene ‘conversi on, usl N

actylio meidog aaqlﬁwby weight OEG(MIOMNQ 98 Paro byl Weight of dipafitaerythritol
ol apparatus: HLC-8120GPC of Toso, col umm:
(@Mom pemaqrd%mp tolp mmﬁzm}nmrtmdo%parts byoweight of
b ity e e ERLE T o ShafRRol igiahlion fisatdib nd Bygars by
weligha of pol}_i'dgcyaﬂﬁfer&ﬁhio\ﬁﬁd (0d@naRiL HOY iflbml‘i{)g)aﬁ&ﬂbxgﬁ @@ezgmixed.
, and”1.

125 m) to be used as the work was neasur
Thasnisraivaeunif@mly disseleedistonrne anergahideoblenpahy aBbREion of
anﬁfﬁressure sensi tive adhesive were adhered by roll

APTINE RESHTCREIHY E?I‘é%g"@ﬁéreé’éﬁﬁlt tive adhesive |ayer

set atfpy,

o TRESEEAA0 Flfcte o ol 8BS B AE poner s

menared i the fol bviAg aletttod. WTHAL Ishﬂ,e gﬁeﬁied |
SI de. Further, ﬁ%l rd harnonic (ngﬁnn) ofdﬁ%t@aeﬁgggoymerwas

digsoluedin g atd-purt %sths nwwlmdavﬂm moleoulaf weiphenay nehsured by
30 lens into a di aneter of

db
Pt PR IoE St oG (lregeionsaranagspiu) e measuing
cGHERTH Bs fotbwsOPC AFAME. HE CREFEGPE of oI SRR MR )

+ {GMISHRH B A ¢EROVBISHRY bf Toko, fRAMra8H 108 Hmmoédﬁc&\matfaﬂt 0.1 wt %,
of f. Peelin the pressure-sensitive adhesi ve sheet

injgcgian t"ﬁbmm?% mieteliters @0bmtm Ehpeyatak: 40°€, pandebmae dHF.
hol e t he pre e adhesi ve sheet adherin

surfa qtlé(g & eé)ﬂl%lrpgg’sl s (tf\;élﬁk@sﬁ bE2 R do bpysedys the work was

mESRAS, gn(y\@%fvggérb@tau%(pce the pressure-sensitive
adhesive sheet was

In succession, one side of polyimide and pressure-sensitive adhesive were

- adhered by roll laminator with the pressure-sensitive adhesive layer set at adhesion side.

It was put on an X-Y stage mounting a glass epoxy resin suction plate in the processing
apparatus, with the work at the upper side. ~Further, third harmonic (355 nm) of YAG
laser of average output of 5 W and repetition frequency of 30 kHz was focused by 10

lens into a diameter of 25 pum on the polystyrene surface, and it was cut by scanning
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not cut off, contam nation fromthe suction stage was
not recogni zed. (Conparative Exanple 2-1) In
conmparison 2-1, the work was processed same as in
exanpl e 2-1 except that |aser processing was done

wi t hout adhering pressure-sensitive adhesive sheet.
The 10 periphery of the cut section at the |aser exit

' | b d, | f
B hein R B SAnE BY B0 BEERE A ARG ©
presairpsaisitivendh@svdliltet Wis 1386 afPBXYY tﬁf—&/bfk %}&&Idﬁ QFf. Peeling

- plate were observed. (Conparative Exanple 2-

B mpessirecaensitigs adhicsivashdet fram the pobsmatt, thye peripkery ofithe processed

in.exanple 2-1 15 exce t hat pol yvi nyl al cohol
ﬁ‘?SlF .‘P? th f[ET%H@s?n&lébe aghesiys gﬁ%ﬁé adla@p%rs}égfgeg dasseexit sidglewas

mﬁ%ﬁ}’ﬁut%%?)?m%&se%ﬁ.h@s eﬁin@%1 gl%fpsrggsﬂl%’-seéﬁgg%{%@ésﬁvg %Heet was

pressure-sensiti ve adnesi ve sneet were

tidteupoffydorihing@sn foth tR Suctibl stalgh Svab hEERUE&iSRANSI ti ve
adhesi ve sheet was heavily damaged, and foans

i ncl udiGrnpreatviedowimpleorl) esi due of pressure-sensitive

rmed between the.

20 adhgsi ve shee re f
pr ess[}ﬁ"ec-ogg’ﬁgf‘?’f %é\’l\@ﬂﬁ@ Vs Pragessed same 38 i1, xapdn 8- 1 except that

et L3S P SRRl

peaiphetysefithecht sactibnlabtife 1ader doid Qfdetof polys RSt bbserved,

resi dug of polyimde were observed. (Exanple 2-2) 25

and lats ok geposits of deqemppeitien wesidysr efrodyimadennd desempesitien residue
Ih example 2-1 xcept that a film (thickness 100

oir}‘)sglécf'fs CB%WH{%FWP“&?"(:@WSI %Qgig‘éedj as base material of

pr essyRnifarstive Fxemafies) ve sheet and that silicon

maferq%?hickness 75an) m%s used as the work.

Ref r adhicemparisanx2-0f thp n@2ls wae pssiesictiiby@asaelbiesd ¥€in example 2-1

conposed of polyvinyl alcohol as base material was

excopt thaypolyvingyl alcahelfilpy Gaickrgss d 00 1y wasiugedmgpressure-sensitive

aahga%igh%-etsensitive adhesi ve sheet were 52 observed,
and the pressure-sensitive adhesi ve sheet was not cut,

and oA ftertlaRr PRIcKssWRS theGMbrkUnll prE8&lel REsiliadhesive s?eet were

Ogr essure-sensitive adhesive sheet, the periphery o
prrveditand ¢t padyimidé waheutmiff batithe-sessaiet seusitiael hdigisive sheet was

hﬁ%\%@&%@g&%ﬁ&é@‘ﬁg&% glsclelghggx iiéco?rilp%gl)tio\pl/?gsigugsoefrp\;ees%ﬁre?s%tnsitive
adhesive sheet were formed between the pressure-sensitive adhesive sheet and
polystyrene. Peeling the pressure-sensitive adhesive sheet, the periphery of the cut
section at the laser exit side was observed, and lots of deposits of decomposition residue
of polyimide were observed.

(Example 2-2)

In example 2-2, the work was processed by laser same as in example 2-1
except that a film (thickness 100 pm) of polyvinyl alcohol was used as base material of
pressure-sensitive adhesive sheet and that silicon wafer (thickness 75 pm) was used as
the work. Refractive index of pressure-sensitive adhesive composed of polyvinyl
alcohol as base material was 1.42.

After laser processing, the work and pressure-sensitive adhesive sheet were
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[ Exanpl e 3] The foll ow ng exanpl es correspond to
pressure-sensitive adhesive sheets C and C . (Exanple
3-1) 10 On a polybutadiene film (base naterial) of 100
min thickness, a solution of acrylic
pressure-sensitive adhesive which can be cured by
ultraviolet ray was applied and dried to forma

t dh l. f 10 [
e A R L —
vaSObtRkenRg thel ﬂiestsﬁl‘esseﬁﬁﬁf’egé’cfh%sﬁ@ Qﬁéeﬁ 'tH? }C)énl:gﬁ]%v\g’ Jfthe cut section

sheet, density was neasured, and
@Bhaprﬁ'@@hre $6nsitinee &ibkesive axﬁleﬂhg amlfydel (taser exit side) was observed, but
$ gssure sensitive adhesive was prepared as foll ows.
% 1t yasda wei ght of acrylic polymer
(nunber - average nol ecul ar wei ght about 800, 000) by
copol yreri zati on of butyl acrylate, ethyl acrylate,
Exappicox)y acrylate, and acrylic acid at a ratio by
wei ght of 60/40/4/1, 90 parts by wei ght of
di pent%mhwngﬁxmmmsmﬂ tp presaure-pemditivessihesive sheets C
%@q;opol yneri zabl e conpound, 5 parts by wei ght of 20

di met hyl ketal (Irgacure 651) as
photo ion initiator, and 2 parts by weight
of poﬁ%xs {/elaigi e conpound (Cor onate L of Ni hon
Pol yur@t hpoBbuisdieae Filis§Base nldiridl) st M0SNAS tlHElhferf As¥lution of
dlssolved in toluene as organic solvent, and
agpiligtpresyutsrsengitivg pdhkesiye el eandeenaired Meuhmhhmsl;&t\wy was applied

d. Th nb I I ht of th
B RPRRLS fort SR Bl abome 5 huQdun Beiekogtsoand

pré&shRWeRstTE Etli}%grve-gﬂé’ett waS obfallfedSY M g{fl %&%-gﬁnswq adhesive

(nmeth)acrylic pol yner was I ssol ve

s%et;dmlsmylmaemeayt&écagaﬁdI@tﬂ@bﬁﬁiﬁvay\/@btﬁﬁfed.\/\/as measur ed by
pol yst ene conver sion, using GPC (gel perneation
chro Bysiopof aqmpylic pressure-sepiti esivowas prepared as follows.

I&%ﬁﬁ%ﬁ%@ VS Dol s B S hecrBeculer et about
808J060) By &ﬂﬁlﬁﬁ%ﬁbatn@ﬁ’@?ﬁﬁl&f ?erl% et%ylla%lat@ 2%858 xy acrylate, and

i nj ection vol une: mcroliters
agquylc agidcht alratamnby w'EiﬂEt of 6B402d/15 00 pand b olejdht of H@Btiltaeryﬂmtol

“{P@Qb{#ness 100 to be used as the work was

To¥Y PeMacry! a@a@f@mo&mewb@. qegtpoumdt§ partsfby weight of
bg%é'g F%X%ﬁﬂ?{é?&ilt(ﬁgé) €% 1588 ug %négt%lapnﬂﬁ%or and 2 parts by
welight 68 ﬁbl@[&ocﬂaﬁﬁtesdoﬂﬁ)oﬁﬁd E@J}rﬁﬁﬁt@ tLh@fr}%hﬁﬂ %Qa‘ﬁ an(f) were mixed.

Tgressure sensitive adhesi ve sheet wer e
o mixtusgwasitaifornily distéleedinashine asalgsmblsularem;i afdh ‘S@lutlon of

acryy g {)ress’segre asgns?t?pee:dlhgsnlve was prepared.

The number-average molecular weight of the synthesized acrylic polymer was
measured in the following method. That is, the synthesized (meth)acrylic polymer was
dissolved in THF at 0.1 wt %, the number-average molecular weight was measured ny
polystyrene conversion, using GPC (gel permeation chromatography). The measuring
éondition is as follows; GPC apparatus: HL.C-8120GPC of Toso, column: (GMHHR-H)
+ (GMHHR-H) + (G2000HHR) of Toso, flow rate: 0.8 ml/min, concentration: 0.1 wt.%,

injection volume: 100 microliters, column temperature: 40°C, and eluant: THF.

53



10

15

20

25

30

" sheet

side. It was put on an X-Y stage nounting a gl ass
epoxy resin suction plate in the .processing
apparatus, with the work at the upper side. Further,
third harnmonic (355 nnm) of YAG | aser of average
output of 5 Wand repetition frequency of 30 kHz was
focused by fP lens into a dianeter of 25 .tmon the
pol yur et hane suyface, and it was cut 10 by scannin
| aser ﬁs%Wzﬂf Pa{Yél Hleo@u%leﬁ%ﬁ%‘)elémw Rpaused 95 theomerk ayas
. iy el hid . Y heet
R e L R S ST GRS T
pressups-sssitive adlssdiet sheer/ delaatg iof polsirtianty Wl O.h7e.
pol yur et hane, the periphery of the processed hol e of
t he priasugeessigermsietsidecofnphasethanesindairessuieesensitjve adlfesive sheet

e AT I S S R T A
$8& NOas Pt &f dn XOP Qfa?@hfb%hﬁﬁ’%‘fl %&‘Q%‘Jﬁréﬁggﬁ‘?ﬁf’ﬁ’mg fh the

was not recogni zed. Conpar a

roogsaing sppardtud,, with thewoork atvete yppecsids e s aieE, thisd h&rmonic (355

exanpl e 3-1 except that |aser processing was done
iRt oY Gases of Averageeewpyteaf SeWsindi ropetition dsquenayd 80 kHz was

i pher. f..th [ he, | it,. '
E06ea B B BIS o cibBSiel B 25 Rk B Bob hifnans GUaiy. it i wes out
8 scaRIAS ldsér Rt GAFRES b 2PRNY/ER HYRIWho ROANHEF. St AARE time, the

and deconposition residue of glass epoxy resin
essuieesengitive edhesive shéxt evasewt citCardanipthieweorioseasiueo- 2Peeling
tgn conpari son 3-%,_the wor k was processed by | aser

& REessie-sepsElvg adhesive sheektrorthe polyurethsns, the periphery of the

j as _pressuressensitive .
b IS L08 PRI Al 0L F SR FAURERA shith G faser exit sice)
wdblsbsérved, Preabd defoshass BAER! | GhcdBd Srfurl ANt JLINL&Se sheet

1.47 g/cnB, and ratio of density was 1.20. After |aser
Vs st affy contaminasion frordl ther wistiom stagewas botwecapivedi ve
rved, and the pol yurethane was cut

re bs
of f, k@gmﬂ)ﬁ@ 1X¢ Exagple kbhsiti ve adhesive sheet was
heayi| | . ( L
eavi Iy c%n?ﬁﬁ@s%ﬂ 3-2le ma\k/ gﬁlgggs'gg %argg %Wﬁ%&#‘l%—} &gxcept that

resi due pressure-sensiti esive's

14ser prodedsiripwessnddn evifows SdHefing Picsstine\enAINESINeSive BRRE.  The
and 54 pol yurethane. Peeling the pressure-sensitive

PsHRksY v theiraibsection at therlagshexiy side of helyungthane éwbiko naawobserved,
the | aser exit.side was observed, and lots qf deposits

ab i B TinoSi ot sfep Bupaties s pp erahatisrwd debambition
rés@iﬁm'g%sgé&xy'srekiﬂ s%é@('ffpn%]]gteaggr obivipr k was processed

by | aser sahe "as I n exa e -i

(Comparative Example 3-2)

In comparison 3-2, the work was processed by laser same as in example 3-1
except that polyimide (thickness 125 pm) was used as pressure-sensitive adhesive sheet.
Density of pressure-sensitive adhesive sheet of base material made of polyimide was
1.47 g/cm’®, and ratio of density was 1.20.

After laser processing, the work and pressure-sensitive adhesive sheet were

observed, and the polyurethane was cut off, but the pressure-sensitive adhesive sheet

. was heavily damaged, and foams including decomposition residue of pressure-sensitive

adhesive sheet were formed between the pressure-sensitive adhesive sheet and
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except that a film (thickness 100 gm of ethylene

vi nyl acetate copol yner was used as base material of

pressure-sensitive adhesive sheet and that silicon

waf er (thickness 75 gm was used as the work. Density

of pressure-sensitive adhesive sheet conprising

et hyl ene vinyl acetate copolynmer and silicon wafer was
asured d.it was 10 respectively 0,9 g/cnB and

g _ . Poslipg (e drersorsiry g adershs shogty tbp prERRey of the cut

REBGLHThO Bisert diGt A Ka chﬁ?ﬁf&rlgfssoq%%b&itg or ?%ﬁ%ﬂo\éﬁion residue

sheet were observed, and the pressure-sensitive

dgobsimide whreabssevaed.not cut, and only the work was cut
of f. Peeling the pressure-sensitive adhesive sheet,

the pdExpmelad-8f the cut section of the
(1 asorin S HABE 412, e SOM Rk Brigssed b 656t s430F dpammPless!
ek0¢Pidhat LEMATRhiSK ks THE |ok9%fégxﬁ§r§tﬁgg é?é?tg %gﬁg?ﬁx@gggs used as

to pressure-sensitive adhesi
babxmatsriel df frpssOre-sensivivg etihesiwersheét dnathhiaflionsiagsr (Hidkness 75
of 50 gm.in thickness, a solution of acrylic
HIRowas sed @6 the Worke  Ademaity ofpresruies-seasitiyh adhesivsesheeirathprising

eI RN (R oSSRyl A
réspeiRBse.9 gaf’ and PBSEAWS- RARS iotfhxﬁsnl@«%%i.yse sheet

was obtai ned. 25 The solution of acryflic
pr ess diter dases procemsinggl thesverk and pressepaserdtiasadhekivewkeet were

o Bt i RSB st vork v
I i ' . at hyl I .
GOV BB B R ) Gy ERcBF] 165 seion

ofeiepitssafe-nkitveé 44HesivBBhB@ ddfertyy WREBE(1a% exit side) was observed,
di pentaerythritol nonohydroxy pentacryl ate as

bpten éenesiyvasifeutsl. e conpound, 5 parts by wei ght of 30
benzyl di nethyl ketal (lIrgacure 651) as

phot opol yneri zation initiator, and 2 parts by 55
[Efdn%l&4ff pol yi socyanate conpound (Coronate L of N hon
Pol yur et hane) were m xed. The m xture was uniformy

di ssollhedoliowihgkx@nipleasordéspond o rebsteditensAive adhesive sheets D
solution of acrylic pressure-sensitive adhesive was

Qpared. The nunber-average nol ecul ar wei ght of the

synt hgsj.ze rylic polymer was 5 neasured in the
fo||o@xﬁénpﬁ%tﬂﬂ3d. That is, the synthesized (neth)

o O R i SSYASLO T sl g o
acrylic pressure-sensitive adhesive sheet which can be cured by ultraviolet ray was
applied and dried to form a pressure-sensitive adhesive layer of 5 um in thickness, and a
pressure-sensitive adhesive sheet was obtained.

The solution of acrylic pressure-sensitive adhesive was prepared as follows.
In 100 parts by weight of acrylic polymer (number-average molecular weight about
700,000) by copolymefization of butyl acrylate, ethyl acrylate, 2-hydroxy acrylate, and
acrylic acid at a ratio by weight of 65/35/4/1, 90 parts by weight of dipentaerythritol
monohydroxy pentacrylate as photopolymerizable compound, S parts by weight of

benzyl dimethyl ketal (Irgacure 651) as photopolymerization initiator, and 2 parts by
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by pol ystyrene conversion, using GPC (gel perneation
chromat ography). The neasuring condition is as

foll ows; GPC apparatus: HLC-8120GPC of Toso, col um:
(GWHR-H) + (GVWHHR-H) + (&Q2000HHR) of Toso, flow rate:
0.8 mM/mn, 10 concentration: 0.1 w % injection
volunme: 100 mcroliters, column tenperature: 40C, and

SHIBTS e o BB TR ol L g PSSR ere mise
. . _ . | t .
et ugtay AR Bl St g oo

apoyliti pressured-senaitivealdhesive; wasptppgedy dt h: 10 nm  speed:

50 15 mmisec, chuck interval: 100 nm On the other
hand, tRsmaypeersaveragsmelequdar ayeight of o syathesized aaylic polymer was

T D WL TR T

esu

W& disdobvedtin aTHEt Bk 0MRSvt 9,48 nﬁrﬂb@r%?%g Ilec®iSyel .%l?ev%%fmeasured

pol ystyrene and pressure-sensitive hesi ve she
byepady siyklene eohveysion lusing R @ éded permdatioh bBromatography). The
IEressure-s nsitive adhesive | ayer set at adhesion

faguring conguldonyisas Selloyys; WRC aprafusdllAe-8hZ0GPG0fdgso, column:

ERPMR-ESL 0 R ' €I oCessin .

(appar at ﬁz ’ r(WI t ﬁqfﬁfel{) mﬁg?ﬁﬁﬁg °£E§%‘%’ |V‘<'3I%a.teg Ocft i gyin,
coiéentratidh D g % 3RRctisH Y olffne YRS RS Slitef Sifh38Siperature: 40°C,
output of 5 Wand repetition frequency o? 30 kHz" was

apgelnoat THF.f A ens into a dianeter of 25 mon the

pol yuret hane surface, and it was cut 25 by scanni ng

| aser IBEYFPHSSWespRsitvendhogveshes densile glenah was measised by
th.S:1 Lo . Lti hesj ;

g T ik, ARCERRH D SURL' K8 SRS KT RE Shensts vas

20 Ppr eShdIm@asiemgicohditioR R SoMewsaslpld wWidth:t ftfmm, spefed: 50

pol ystyrene, the geriphery of the processed hole o
mipsee cayelyinteryaln 499 mpe adhesi ve sheet adher | ng surface

(laser,exit side), was observed, put no deposit S
f ound.orsgf\qé’g’elrﬁ‘@&?f%‘?iﬁ sHength ap alie mepswe \Véa’é’rﬂé’ stygene
t of i nat, SUCT |
(R 8y PP lried o MY AR AL The B filenfih PP,
Ratopéitanside stenkth tvae0M8r k was processed sane as in

exanple 4-1 except that |aser processing was done
wi t holit SUER®ION gnp pids ofi pelystarenietand pressitresensiti whedliesive sheet

A oy HEL DAL S e et
sid@PORIWS it ol @A HROTASe rﬁ?uﬁtﬁ-%' adéigssoef)?oszg k¥ MR .rpﬁa@éjin the
of g y tron

deconposition residue SS_ epo esi n suc
pyvicatseng apparadiss evithettle work at the upper side.  Further, third harmonic (355

nm) of YAG laser of average output of 5 W and repetition frequency of 30 kHz was
focused by fBlens into a diameter of 25 um on the polyurethane surface, and it was cut
by scanning laser beam at a speed of 20 mm/sec by galvano scanﬂer. At this time, the
pressure-sensitive adhesive sheet was not cut, and only the Work was cut off. Peeling
the pressure-sensitive adhesive sheet from the polystyrene, the periphery of the
processed hole of the pressure-sensitive adhesive sheet adhering surface (laser exit side)
was observed, but no deposit was found. Since the pressure-sensitive adhesive sheet

was not cut off, contamination from the suction stage was not recognized.
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(Conparative Exanple 4-2) In conparison 4-2, the work
was processed by |aser sane as in exanple 4-1 except
t hat pol yet hyl ene terephthal ate (PET, thickness 100 n
was used as 10 pressure-sensitive adhesive sheet.
Tensile strength of PET was 220 MPa, and ratio of
tensile strength of pressure-sensitive adhesive

sheet / ywor k S !'3% Af t.er | aser processing, the work and
pressu&%m§@ﬁ§PFi gﬁégpve sheet were observed, and

the polny@pafissn 4as telhoRWas RéestddSame as in example 4-1 except that
pressure-sénsitive adhesive sheet was heavily

dserpgentssisgeas damswithoutuadheringiere sspm sdnisitive adkasivibisheatf The
ressure-sensitive 15 adhesive sheet were forned

rPlitheosectian & thekssrexitsided @olsstyrenretorihyas observed,
SR O R 57 B ReEERCRTET b U BB G i

&Dlisseheiey 1R SABE6H PRE waedbk@i el of deposits of
deconposition residue of polyethylene terephthal ate

wer e dveasdiveHRampht €2)-2) 20 In exanple 4-2, the

o coptIDEAPAISGT 0, e R T8 AT GRYbYIRSE SRYP hih emple 4-1
r d e riaql of '

BB SR BRSSP

predsare-dehbitiok adisesiviBeetd Medil sueHEthdT PETEWHPII0 MPa, and ratio of
Tensile strength of pressure-sensitive adhesive of

tensilgsengte phptessire senpjtivesasibesive slospwlogkreas fas 17 MPa.
25 Aft l.aser processing, .the work and .. )
press éqrg%srqg P’E(fc\?\?l% ﬁ]%es\%‘é( eﬁepé?ssmr%enswg adigsiye shegy were
- | .
%bﬁ?r;@(?,ﬁ%& %ﬁﬁ%@eﬁ% ‘S&teas gg?&i&ég : gg%slg}é@%ngﬁfve GHhesivdMleet was
leaeidg darraged @id fodms aadlading decdm@@isitidn@sidas bPhressrdEensitive
the cut section of the pressure-sensitive adhesive

adhesive gupleversdoaned between tedresswietsensitivg adhesiveishest and,

d j. 1. f d. 3 le . 4-3) 57 . .
el 3 P Stipe HRpsr R ienitut s RER ey or e eabfiay gt the ot
sbEtiR R 18sef ekit sRIEGHRL o%@ﬁ%d,%ﬁ'lb@o@ﬁ%&éf@ %f ﬁe@o%oggf&l residue
of three layers of polypropyl ene, polypropylene "an
of pblyethiyldne nexeplethalatedcraobbased. mat eri al  of

pressure-sensitive adhesive sheet. Tensile strength
of prdS¥upRledatsitive adhesive sheet in exanple 4-3

br osaip S8 0B wh e BRREET Wis! “Boebéa®Mies
egﬂffi); ﬂ{aﬁéﬁ%?&ﬁ?\g}?ﬁ 50 And S eflylehe SARR ac¥BR J3BblyRiet walligkd as
base material of pressure-sensitive adhesive sheet and that silicon wafer (thickness 100
um) was used as the work. Tensile strength of pressure-sensitive adhesive of film of
ethylene vinyl acetate copolymer was 17 MPa.

After laser processing, the work and pressure-sensitive adhesive sheet were
observed, and the pressure-sensitive adhesive sheet was not cut, and only the work was
cut off. Peeling the pressure-sensitive adhesive sheet, the periphery of the cut section
of the pressure-seﬂsitive adhesive sheet adhering surface (laser exit side) was observed,

but no deposit was found.

(Example 4-3)
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cut off. Peeling the pressure-sensitive adhesive
sheet, the periphery of the cut section of the
pressure-sensitive adhesive sheet adhering surface
(laser exit side) was observed, but no deposit was

found. 10 [ Exanple 5] The follow ng exanpl es
correspond to pressure-sensitive adhesive sheets E and

El . | e 5- 15 | yet hyl > il b
0 ! TR SR S a5 e -

4 o - bt hesi heet which b
SN POTPPASETEETO) L RS ORI 6, BOObEn

dndrpol pettpyl@Rswidsarss@ BS bide \tRat &l &F pH@shra¥efisi@fe ddhelive heet.
t hi ckness, and a pressure-sensitive adhesive sheet

Trasile pirenigtieef. praysuressensitive adldsivechydtiic example 4-3 was 35 MPa.

pr essu&g- slensi tive.adhesi v%fsj/\@s repared .as fol] ows.

D0 A R ploctinte My oot oo 5o e Adhesive Sheet were
dHRLVBE ) g t

copol y’rfaé1 ?:ﬂ% [ %ﬁ@%éﬁﬁitvgladtg%%te gla%egtl}%; ?Qggl?@g%\lly SIE{e work was
@t bffdr Bxelingahy preture-aaibithv@idhkdite Sekd tid pediphatyl of thy cut section

o(\g),ei ght of 60/40/4/1, 80 parts by weight of
thsepressure samsitive pdhesiesipetradhyringesirface (laserexiside) was observed,

ol vnerizabl e conpound, 5 parts by wei ght of
b@lgﬁégﬁpo& r?veatsl‘féllm%lket al (lrgacure 184) as
phot opol yneri zation initiator, and 2 parts by 25
wei ght of polyi socyanate conmpound (Coronate L of Ni hon

[Poaypleéi hane) were mixed. The mixture was uniformy

di ssol,%lg(% in toluene as organic solvent, and a
sol ut i10f fQHowing eyamplep ceresppad tepresurereensitivesidbesiveasheets E and

repared. The nunber-average nol ecul ar wei ght of the
synt hesi zed acrylic polyner was neasured in the

fol | oErgnprehigd. That is, the synthesized (neth)
acrylic polynmer 30 was dissolved in THE at 0.1 wt. %

t he n@inepolpatbylagefiim (base nzatenit) o t00vaR ivddckitesy a sbBition of
by..pol ystyrene. conyersi on, using GPC (gel perneation
a%‘&l‘g Rﬁ%ﬁ‘ﬂ%}iﬁw‘}‘(e sivergheet which capbgictireshby wtragiolet ray was
X X =812 ¢ of Tosa,. col.um:
el iR o RRRY Sektire el RE SR Clan O 0 R Mipgpess, and
a Pré3sure/sehditive 2IDOSCH bRt WABobRinkdWM % i nj ection
volunme: 100 mcroliters, columm tenperature: 40C, 5
and ellhepelutiorpt acrylic pressiod-yetshiMeadbesivd was plepareil mi follows.
f t f li
Inv?dd'l S S by%gglfi)t %rc?yq}?: peo yn?er ((I:llolrll'll erl—g\gerage molecular weight about
800,000) by copolymerization of butyl acrylate, ethyl acrylate, 2-hydroxy acrylate, and

acrylic acid at a ratio by weight of 60/40/4/1, 80 parts by weight of dipentaerythritol
monohydroxy pentacrylate as photopolymerizable compound, 5 parts by weight of
benzyl dimethyl ketal (Irgacure 184) as photopolymerization initiator, and 2 parts by
weight of polyisocyanate compound (Coronate L of Nihon Polyurethane) were mixed.
The mixture was uniformly dissolved in toluene as organic solvent, and a solution of
acrylic pressure-sensitive adhesive was prepared.

The number-average molecular weight of the synthesized acrylic polymer was
measured in the following method. That is, the synthesized (meth) acrylic polymer

was dissolved in THF at 0.1 wt.%, the number-average molecular weight was measured
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energy of carbon atons, that is, the total coupling
energy A was evaluated, and 1172 kJ/nol was obtai ned.
Further, group paraneter of coupling energy of carbon
atons of polyimde 10 (thickness 100 m) used as the
work, that is, the total coupling energy B was

eval uated, and 692 kJ/nol was obtained. Ratio of

ot coupl i ng ener gy gg(f:' &r essure-sensitive adhesive
hBRYPYIOF IcoNAEsIgn, 1Sing OR ded permentiogrdramaiagigphy).  The

i -. iLLive a [ teeNEr e .
DR B dltn B RIOHOS TG b S HPE B0 B Sl Gtomn:
CEMEFHR-¢1) -agGVHHR -FHt+ @HIDOHBIR) o T osbIBow kite VRE nhinON
an X-Y stage nounting a gl ass epoxy resin suction
pingerirationt fd wir’6ciaisstion valuper: 400 syicrelitens, chimanteinpatature: 40°C,
thﬁ lu%g_eh{gi de. Further, third harnonic (355 nm of

PEettof aver age output of 5 Wand repetition
f r equepGy Sthef f ' .

di anet er %P Blgg&%i%g]% ﬁ}ﬁﬂ’ethﬁglﬁ gllﬂﬁn&ge\}a ?ﬁr&%@,ﬁ) %ag%‘g?t r?/\%csouP ling

anetgyoyf caslraratoms) thaSs thd@edNcatiplingSdiresy AfwadQvARh&a Cardyl172
al vano scanner. At this tinme, the 20

Hfmekypeobiaingd.t i ve adhesi ve sheet was not cut, and

only t work was cut off. Peeling the .
press u}ﬂ&hse eriPR %axgatﬁ%gf ?Pélpﬁﬂg SP&SV gﬁpgﬁgn Bt afinglyimide
68 | 00VehY usdd &%

QSRS LOTERY ufid LT ROAC 838 55 YOl cBipthllSncre B yas evaluated,

and 9@ k) amoltwasi abedinadas Ratiosgnoabcouplihg BRergde POpicksut@Sensitive

alf‘?gund. Since the pressure-sensitive adhesive sheet was

gsiyg shegl work 838 Ak nati on from the suction stage was

Compar T SBreESdh. it s g R AR dnalise Mnpsive shee

veora aPh&edbyl rAKRARbatb WHth tHAREEsuR- Q8RR RAhYER: lg%}t%et at adhesion

wi t hout adhering pressure-sensitive adhesive sheet.

sid¢e  Thwas pHemanct- ¥ stegembusting a glass¢pdxiyaediasatioaxldte in the

si de .of IEmol a/i m d tgywork was observed, and |ots of

PSSP PR BHDE o At e SPRLRSIet.  Toheniteied heronic (353
ikd ' : l.ass  .epox esin. s [

o g P BLARTE ol of 9 B RN R Rt S0 v

fodigedvby KOle@SInRy HEiaRRRS 0PY5 | A5 6A ﬂ&%@iﬂﬁdé Ehr%é,'iﬁg)lg% wad cut by

except that a filmof polyurethane (thickness
sl gslaser bsab ¢ e speedef 28l mmfsec py @abiane ssannsi. t i Atahis time, the

adhesi ve .sheet,. .Total coupling energy A of .
PRSP B EHCA SS9 1ok 3 RRLH. FRAardy Bre wekarascatipff ngecling
%%@&n@ﬁﬁé HhRiIvRERS u?edﬁb%fdlﬁeﬁﬂ@ Sgr/q\)/&{')ll( o ®2 processed
hole of the pressure-sensitive adhesive sheet adhering surface (laser exit side) was
observed, but no deposit was found. Since the pressure-sensitive adhesive sheet was
not cut off, contamination from the suction stage was not recognized.

(Comparative Example 5-1)

In comparison'5-1, the work was processed same as in example 5-1 except that
laser processing was done without adhering pressure-sensitive adhesive sheet. The
periphery of the cut section at the laser exit side of polyimide (work) was observed, and

lots of deposits of decomposition residue of polyimide and decomposition residue of

~ glass epoxy resin suction plate were observed.
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After | aser processing, the work and
pressure-sensitive adhesive sheet were observed, and
the pressure-sensitive adhesive sheet was not cut, and
only the work was cut off. Peeling the
pressure-sensitive adhesive sheet, the periphery of
the cut section 10 of the pressure-sensitive adhesive

sheet herin urface (laser exit side) was observed,
SRR P2

but n s found. Since the pressure-sensitive
adhesi yeahpet 592 - Lnation Lt .

t he suct ixon st ag éﬁﬁaqgérh%P gé:%asr? Fg)gg&%?%%mhf@ %m%? G 5n I
axcepiphat Hfilth of pelywthanwehidkhexss 896 @gh)BVad 1288 hs BAREnaAGral of
in exanple 5-1 15 except that a filmof polyethyl ene
RrPyTC-goette adbespest shoet:  (Tokal chupding ene@yn ofipelyustinine ams 716

' Q ressure-sensitive adhesi ve sheet and
36 "R ol (DFER foG) ShRresny e alioh biecdbedvasper work was
fTeg.al coupling energy A of ethylene vinyl acetate
copol ymer was 962 kJ/nmol. After |aser processing, the
wor k ahfilerdnses purcessrg the iverk adheedsue-seheiive Wilietive 2Reet were
bseryed, and the pressure-sensitive adhesive sheet
‘\%é%“’ @and the presqurersensitiveadhesive shaet wasnoteht, anderlyithgywork was

it dhes;j . t he. [ .
AN T
of iesreadbesdmpive bdhes e dHedSRiheSid §ur§icgjfl)a§é’i’%§it%pﬁ?%F gbserved,

but no deposit was found. (Exanple 5-4 5 1n exa

- byt Bo depusitweasifound  Binceths pdeshyrelsansitivesadhesias sheet was not cut off,

exanpl e. 5- except. that a filmof polynmethyl pentene
ceRtigmuationdrorg theyuctign siage wansotisaeceniasder i al  of

press = i 1y ve adhesi ve sheet. Total coupling
energ$E§?§§E%%§§nethyl pentene filmwas 940 kJ/ nol .

Af t er Ih ag@hplerso%,aEé Wdek whslBrodeskd By thser same as in example 5-1
pressure-sensitive adhesive sheet were 30 observed,

exgrirt thet a filmafpolyethaisict ving asdhtesiopelysaive ¢thickasssnidD pahif was used
Ed onué.tgﬁ work was . .60 cut, off. Peeling the i
= PEe R EU AT TPy RanLs pdhicsive shéet pba sHicopmafy (Bickness 100
Qusised SEWLAN i SRS AriesL e
pgﬂeet adhering s u’% %c%%{)ﬁéégl?eyég%‘t&% ?A %ne\/\‘ﬁgﬂoaﬁg%tre\fga?lymer
wasiP6hk]/deposit was found. 5 [Exanple 6] The foll ow ng
exanpl es correspond to pressure-sensitive adhesive
sheet After la(sg(gﬁgq:%n@, the work and pressure-sensitive adhesive sheet were
observed, and the pressure-sensitive adhesive sheet was not cut, and only the work was
cut off. Peeling the pressure-sensitive adhesive sheet, the periphery of the cut section
of the pressure-sensitive adhesive sheet adhering surface (laser exit side) was observed,
but no deposit was found.

(Example 5-4)

In example 5-4, the work was processed by laser same as in example 5-3
except that a film of polymethyl pentene (thickness 100 um) was used as base material
of pressure-sensitive adhesive sheet. Total coupling energy A of polymethyl pentene
film was 940 kJ/mol.

After laser processing, the work and pressure-sensitive adhesive sheet were

observed, and the pressure-sensitive adhesive sheet was not cut, and only the work was
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A pol yethylene film (base material) of 50 min

t hi ckness was neasured by heat analysis system (DSC
EXSTAR6000 of Sei ko Instrunents), and the specific
heat 10 was 2.3 J/gK. On this base material, a

~.solution of acrylic pressure-sensitive adhesive which

can be cured by ultraviolet ray was applied and dried
r . - sensi.t.i ve.. adhesi ve, | ayer, of m .

A R DRRLBS HESASIRU Y oS SBL ok B ik LR b e
vBhe pfé@hﬁté-@@ﬂ;_itiv%h@ﬁ%‘Eﬁe‘%ﬂa(ﬂferiﬂg SHIFACE (laser exit iﬁleg was observed
ressure-sensitive adhesive was reparef’as ol T Qwas ’
W nordeposit way fosnthy wei ght of acrylic pol ymer
(nunber - average nol ecul ar wei ght about 700, 000) by
copol yneri zati on of butyl acrylate, ethyl acrylate,

%Ia*ﬂgeoggy acrylate, and acrylic acid at a ratio by
ei ght of 65/35/4/1, 90 parts by wei ght of
di pe nt%&llbﬁﬂg@xmﬂmﬂ)ﬁ@gﬁiﬂsﬂ t8 %%sﬁﬁé%kl?stit?v@acdhe?ve sheet F.

phot opol yneri zabl e conpoun parts by weight o
benzy|(Egpmplerfyl) ketal (1rgacure 651) as

hot | i zati | nitiat d 2 ts by 20
eIt PR AN s TR —r
35 AR TR oMo oD S B B4 O e

veas| A8 §/grK of Onakis PasecmpreBiak dIsehusioASF héryBe BRABATE ¥ensi% adhesive
prepared. The nunber-average nol ecul ar wei ght of the
viliich eassheagediby pltiayiqletirgyravas wppliedrand siried do farnt dpressure-sensitive

f.ol L owi n hod. That is, the synthesized (neth)
a&@?s;‘/‘feﬂéy% cﬂ?ﬁbw Estl&hﬁ@ea% %@PP%SW&SWI\@& adhegivgshepy was
obfndaunber - aver age nol ecul ar wei ght was neasured by
pol ystyrene conversion, using GPC (gel perneation

chr onéithegokpiby pf adripic prE3aTYiseRgt COithesivO Wak Prepared as follows.

I}Egl l OV\I:SS;_B GPC apparatus: HLC 8120GPC of Toso, columm:

y we ¢ polymep (omiRy-apéragomolectilapweight ebout

P NI e A—

abyilc @bidanh ratld 6y Gdighhes 69854l it -

??hfcﬁnessribo m ﬁ%ed as tﬁ%“33?§ﬂ5£§§@§§%§5?%%?mgﬁg“““

monohydrgky perdaaplatd asgshotdpalymerdfabineigouad e partsty weight of
ressure-sensitive adhesive sheet/work was 2.1. In

bliro¥ dicusthy] ket lraacyes 611)goioypiopekymengation initiator, and 2 parts by

wRl S itive adhesime sheet r dhered.b .

PR S By REORhE BrtiEE [ GBS, aERD PR AGhERS e mivea.
TheyextufeSwaini AP HRBolved Bftoldehe WaSraRHic s8Vef) akd ¥ solution of

stage nounting a gl ass epoxy resin suction plate in
aqriilic prsspueseistiyemtbasiue was pripatedt he wor k at the upper

side. JFurther, third harnonic, (355 .

€ number-average molecular weight of the synthesized acrylic polymer was

measured in the following method. That is, the synthesized (meth) acrylic polymer
was dissolved in THF at 0.1 wt %, the number-average molecular weight was measured
by polystyrene conversion, using GPC (gel permeation chromatography). The
measuring condition is as follows; GPC apparatus: HLC-8120GPC of Toso, column:
(GMHHR-H) + (GMHHR-H) + (G2000HHR) of Toso, flow rate: 0.8 ml/min,
concentration: 0.1 wt %, injection volume: 100 microliters, column temperature: 40°C,

and eluant: THF.
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nm of YAG | aser of average output of 5 Wand
repetition frequency of 30 kHz was focused by f8l ens
into a diameter of 25 p.mon the pol yurethane surface,
and it was cut 10 by scanning | aser beam at a speed of
20 nmm sec by gal vano scanner. At this tinme, the
pressure-sensitive adhesive sheet was not cut, and

only t Wor S, cut —af f.. elin he

or essul e YRRbe oL Shatduide LBk 1o Hrvmsed as the work was

ReANEEd bRDE.1 WHR WEY d : i Qh nsiti

t he prdéssur e- séex%si %{gﬁgﬁg%eg{{ ?/ﬁe&g%sgg%lﬁggﬁéﬁﬁﬁg&éﬁfz fg’ grcl:sétwe

gdhasiwe sleect/tvosk Wad 2.1was observed, but no deposit was

found. Since the pressure-sensitive adhesive sheet 15

was not SUGEESEPR, onecifleshnedtimide andpressuee-sansitive adhesivgsheet
{.zed, arative EX le 6-1), In .

WE aBftrel 86 B\t iator, R HRE S s B e loy s at achesion

SaQNIt @abpidt AEERLY §88E mouABRE a RIRS E5cky Hsi i

wi t hout aghering presgﬁgg-sen%? Ive ggﬁgg?€g&§ﬁ@2%#eulﬂw

proeessipg mppdretuy, with theevarktat deaippenside. t ertHeahird Barndonic (355

de (work) was _observed, and 20 | ots of

NeeSperppiTeLy.
'lsﬂ’lé)p‘g%‘?égplg$e¥ abi BYRTREPUPH 1 5e W andarepstitinn| fjaauerry of 38 kHz was

o . ; | . ti .
ORIk e & 3Lt Bl 25 A ER BB oy it was cu
byaep@iing Reithedm RSP &f PSP EQRAZSSAhnBYcARE" AANR time, the
as in-exanple 6-1 except that polyethylene

pressatskrensitise adhePive shediiveis mos sutl @6l only Wesworkedasast offe Peeling
tﬁS ressures: sen%l' ti.ve ad&esi ve sheet. The specific
sgire-prmpitiye adhesiye sheghdromythe palystyrenss the pedphery ofibat
$cel Jobl M€ rk- was 0. 33. .

pgf%eeée%ﬁggéeﬁf t%? ggégéﬁglg ﬁax?s%tiﬁeéé%gﬁﬁlg gﬁ%ﬁ A etind surfgces(igaser exit side)
vpis@bserved, Jubfid HepditasRasine  S$Iaed thepr@suReRsiNetadnddide sheet

t he Eol ystyrene was cut off, but the _
Wis &t gttt spntaminasion drams thessustior stagmwas hetarecdgpized.

damag and..f oans incl udi ng deconposition residue of

pr essggg{n%rr?gi"? ﬁg;gmg% é esive sheet were forned

bet we g cbhBaroB S H the HONS vhb EFOC@QSQ& ShUE 2SR ﬂ';d6-\l/ ggcept that

pol ystyrene. Peeling the preSsure-sensitive adhesi
lashiepriocessing vpasrdonb evithoaf adHeeing resser@csehstiv@ddiekioe kigeer The
exit side was observed, and |ots of deposits of

PeriRNSHY 85 theicyhsactien alide laser it side vf pelyimide (wpt) sk abserved, and
ved. (Exanple 6:2 n _exanple 6-2, .the .
loﬁéﬁd%g)sl slg (r)fg cgeggélgasxggn regédé‘ﬁ) ogg)ﬁ,Lw (i(q gﬂrﬂpgs%qrhre&due of
gR¥CERIxylBah sactidnl praefweed Byd vinyl acetate copol ymer
(thickness 70 m) 'was used as ase material of
pr ess(CempamBve Exanpldite®) ve sheet. Specific heat of
fil m?f et hy| ene
n comparison 6-2, the work was processed by laser same as in-example 6-1
except that polyethylene terephthalate (PET, thickness 100 pm) was used as the
pressure-sensitive adhesive sheet. The specific heat of PET was 0.36 J/geK, and ratio
of specific heat of pressure-sensitive adhesive sheet/work was 0.33.
After laser processing, the work and pressure-sensitive adhesive sheet were
observed, and the polystyrene was cut off, but the pressure-sensitive adhesive sheet was

heavily damaged, and foams including decomposition residue of pressure-sensitive

adhesive sheet were formed between the pressure-sensitive adhesive sheet and
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vinyl acetate copolynmer was 2.2 J/gK, and specific
heat of silicon wafer was 0.77 J/gK Ratio of
specific heat was 2.9. 10 After |aser processing, the
wor k and pressure-sensitive adhesive sheet were
observed, and the pressure-sensitive adhesive sheet
was not cut, and only the work was cut off. Peeling

BT EREL PRI e e TS E S E e Trernfntaof v cu

SRa6N attlb elskPekissad @ﬁ?ol@e?\%g,r ?@'o{s d%@%ségé%? dg&@%ﬁfén residue

but no deposit was found. anpl e n ex

ot ®lyetindemmoickephtimigie oersshackvby. | aser same as in

exanpl e 6-1  except that a base material (thickness

100 n)&3ﬁmmﬁ?@8)layers of pol yet hyl ene, pol ypropyl ene

and pol.y. en s used as bas terial of.

pr essglll%l ee%télg‘ﬂ? ??ﬁ/g{% MY ﬁé\?f \?éocgﬁggtbgq%sﬁé SHRS & ngxpmple 6-1

dxeepthBae: fild 6f ét8Y1eNeSint dbetht L ) fid

hooh was 1.27. A#’te er llngsere pegég’@é’ggf‘ %rg’tlﬁ?ﬂ%&m&ﬁlghégusedas

hasepwtarial obprestureeersithvesidiesiveshett. wsipecifiohestrofditin c@ethylene
pressure-sensitive adhesive sheet was not cut, and

.h
%ﬁﬁ;ﬁc?‘ﬁ? SRBPR M vas 2 J/gHis, anpspeqifigheaief silicon wafer was 0.77
LRSS RRoAIBLLEY BRI A g © Sheet, the periphery of

on O

e cut sect € pressure-sensitive adhesive
sheet Afidrdadcd Provesding ehe Wakahd Préssul daitiVesdiRBR 8 N
25 but no deposit V\u/zgcs.]‘ound. [%fanpl e 7]“The foll ow&ﬂgere
obgerved, @ad dlay prespionsensitivp adhesivesshsetnsast iot euadinesily ¢he work was

RS | Epingthd pbrsirs Actiioadbedvec et des bRginbery dghe cut section
- nal I I
A G AR s MR TRHERBRAE RN e iREl Dl v ppperves

buano Hepasitrvest fovndll travi ol et ray was applied and dried
to forma ressure-sensitive adhesive |ayer of 20 pm

i n t hi(Ex#eBle,6-3hd a pressure-sensitive adhesive sheet
was obt ai ned. his base materjial, light

transm gg@:{}g][eﬁ '@t&%g’e%}*f?mcwﬁﬁ% IAsersamens iBexamplads!
QEdpR e d Wt i

RO e bal b AP PIESRNGE LA of MR85 Y ByS e lene

Pl pEspyiEs anktpelyetitylere dstustd anbae $8dtwid] o f pyasurbBasitird
R}é“éuy ng MPS-20Q. of Shimadzu Corporation, and the )
AREISErORY- r DRgefic heat of g base goterial mias Sahdipde Rat efispecific
hEQwﬂ£QE?f size, and the base material was

After laser processing, the work and pressure-sensitive adhesive sheet were

observed, and the pressure-sensitive adhesive sheet was not cut, and only the work was

cut off. Peeling the pressure-sensitive adhesive sheet, the periphery of the cut section

of the pressure-sensitive adhesive sheet adhering surface (laser exit side) was observed,

but no deposit was found.

[Example 7]
The following examples correspond to pressure-sensitive adhesive sheet G.
(Example 7-1)

On a three-layer film (base material) of 100 pm in thickness consisting of
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nmeasured fromthe adhesive applied side, and the
pressure-sensitive adhesive sheet was 10 neasured from
the pressure-sensitive adhesive |ayer side, and |ight
transm ssivity was obtained. The solution of acrylic
pressure-sensitive adhesive sheet was prepared as

follows. In 100 parts by weight of acrylic polyner
i.ght abqut 800, 000) by

- I I
é@g%[ﬁgl@%?ﬁg%?&ﬁo eeé t@ﬁyeﬁ&l%ﬂe&@ églug?xp]9f agiplig prapsaire-sensitive
' b .ratio b

S ARt SSJRIIE R A o el
prepard-seasifivh hihalive 1ap@TRd 10X h BRRhAG! MEL Bre@sure-sensitive

ot.opol yneri zabl e conpound, and 5 parts by wei ght of
Eggﬁgw Sl&ﬁ%\é’ﬁh?btak@ﬁlal In thisglzeseimatedBl, light transmissivity at 355 nm was

heZat i i.niti were mxed, T m xture_.

R TN T R M
tedH@mAssHiyHt 395 nff wadmbydukdd, Eﬁ@’?@%%&%b%ihk%f Igigpgﬁé.r}/s%issivity

was prepared. 20 The nunber-average nol ecu

- wis mbssusylrityhesng WP Saz0ydfi Shipad A0 @srpy@sion 'RAIHE B@aduing range

the foll ﬁé\/l ng nethod. That is, by nmeasuring with GPC
W5t 904e SRR am. o Samplesowere syt mangner sizeeanshiha basscmatatialewas

HESARAM B3 AR SRk PR ire S S hect vas
st fm HegRessufd-Q4kitiot 8ahddive 14et Eid_@' arffe %ﬁmﬁisgg&y was

1.0.g/L, injection volume: 100 mcroliters,
obtaimask at ure: 40C, and eluant: THE In the case of Mw

| ess t(_)lﬂ%n I'50.0, 0Q0, . (GWMHR-H), (GWHR-H), and
( 000HRPIUNeR Of ceryHF BEESSWE-seRsiti vecadbasiue slieefwagpprepared as

0 . L) and ( GVHXL r .

00073k v IR e bR G G i
bbtr SO0 BY c6pdlPerizdtivh ¢

aout put. of_ygﬁwgng&rgpet iti oﬁ%&%hﬁ?& %fgc%%ﬁfiazgﬁyv\%gxy acrylate,

ang aerykig agigl aga ratdl bnweight of 6D/40/dtte P@ partd b Greipht andipentaerythritol

R L B T B Pt Poba g e ermem s casitooveight of

L At ST o ) L

 Thdhesiwewahesiforvly disasled Brtohiéne o brehAitisBRA!, aidl hRolufién of

pressure-sensitive adhesive |ayer set at adhesion
agHe presurgesensitive asthesitie )eaypespargd. 5 nount i ng a

stai nhess steel suction plate |n e processing .

appar gﬁﬁ QU A 9 mpeRilas weight OfIJEE) gynthesiged aefilicrpolymer was
nleBéured HAhEBNIGving PRetidd.  hat A o ) bicati

of 5 W and r eple ition fr e(?géﬁ?:{/ﬂ%%lgglgkvﬁ\z(ﬁv\gge(fggg%%@&anon
clrpmiaBigeaphy),rthe obtaitied value rwafcoRGertod®y stadiRrdpdlyiticde. The

surface, and it was cut by scanning | aser beamat a
IMEBREMESPNYigioR ihasstodlows; GPC apparatus: HLC-8120GPC column of Toso,
flow rate: 0.8 ml/min, concentration: 1.0 g/L, injection volume: 100 microliters, column
temperature: 40°C, and eluant: THF. In the case of Mw less than 500,000,
(GMHHR-H), (GMHHR-H), and (G2000HHR) were coupled, or in the case of Mw of
500,000 or more, (G7000HXL), (GMHXL) and (GMHXL) were coupled.

On the pressure-sensitive adhesive sheet, third harmonic (355 nm) of YAG

laser of average output of 5 W and repetition frequency of 30 kHz was focused by

fBlens into a diameter of 25 pm, and laser beam was scanned at a speed of 10 mm/sec
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“Was e

by gal vano scanner. At this tinme, the
pressure-sensitive adhesive sheet was not cut, 10 and
only the work was cut off. Peeling the
pressure-sensitive adhesive sheet fromthe polyimde,
the periphery of the cut section of the
pressure-sensitive adhesive sheet adhering surface

exit sid was observed, but.no, deposit was
B o & hing? i ih 2B ShEERk ot Snsre o soL e
was n , ' Y : ' t age
wae nan sitesBon ok AUATAANAT: SO ARS HE LT 29
esspeersensitivd adhestviesheetrwereadhgpedbeatiddmiine wish the

exanple 7-1 except that |aser processing was done
otensitine pabegivsraxes seteat adbesian side. adhwas pu opreae-Y stage

RIFSS
oGRS ARREY 81 S b L i M B wonk e
uPpPROsidd. s mﬁmée,cmﬂa)ﬁ&ﬁﬁdrﬂagssw YAGRRLY bfAwWag@Mitput of S W

deconposition residue of 20 glass epoxy resin suction
apH aepetitieon dreqbeney\wof 30 Kt was fotused by f0leasmint@d diamet@oi2 um on

e ol FEHE SH 50 HLH 01 S trgamae dasor bRkey et spepbor 20 mmsec
L r £Sg T ed

e i T

ané ohlyahe worldthak €6t shie Pdefify SheprodsBfSsenbifiot adi@ive sheet from the

recogni zed. 25 (Conparative Exanple 7-2) In conparison
pelyimide, the\psripherof phoos seabntnf thepressusasamsitive iadhesive sheet

R N ORI N
e e A T e

waktnet recagidzedor ocessi ng, the work and
pressure-sensitive adhesive sheet 30 were observed,

and bétemparativeEgemplel iland pressure-sensiti ve
dhesi heet t . 65 off, le 7-2
ooy o SRR Ton ] i€ Hork BRs Progpsst sty mexample 7-1 except that

- 1dsbi Fi6B&SIg M%Un@%%upgdhegﬁgéké& ) Q—%@l%?t?%?&dﬁ@ﬂ% LHe6€  The

adhesi ve which can be cure ravi ol et ray was
pepphieredf the cahsection edtht daskoexit sidpofsalyindds ansdk) Wwae observed, and
1adhg ive layer of 30 min thickness, and a . )
9 e susirfiecpmpasitign eesidus of pebimigsand eedmieasitianyesidue of
' . ial, light, transmssivity at 355 nm
gfz@é épop(nggsrlgg]?&g)ﬁl l%tg. % ﬁgsgr‘b ai ned. Light

t r anshe&s itWhdsYatteRptedbre %ﬂb@é BRI 15 FeARAGAY Brocess using

T
adhesi ve sheet . was 69. 7%

- aqueous solution of potassium permanganate. However, the decomposition residue

could not be removed completely. Besides, nickel was detected near the cut section,
and residue from stainless steel was recognized.

(Comparative Example 7-2)

In comparison 7-2, the work was processed by laser same as in example 7-1
except that a soft vinyl chloride film (thickness 70 pm) with transmissivity of 35% was
used as base material. Light transmissivity of pressure-sensitive adhesive sheet was
34.4% (355 nm). After laser processing, the work and pressure-sensitive adhesive sheet

were observed, and both polyimide film and pressure-sensitive adhesive sheet were cut
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The solution of acrylic pressure-sensitive adhesive
was prepared as follows. 10 A m xed conposition of 50
parts by weight of ethyl acrylate, 50 parts by wei ght
of butyl acrylate, and 16 parts by wei ght of
2- hydroxy acryl ate was copol ynerized in a toluene
sol ution, and an acrylic polyner (nunber-average
ecul ar wei ght about 500, 000) was obtained. - In
0 parts by weight of this acrylic polyner, 20 parts
by weiBkdmglt 72)met hacryl oyl . oxyethyl isocyanate was
added for reaction, and a 15 carbon-carbon doubl e bond

was i nOnoaipdgethylenofitth Gase detariad) of 1003indi thivknesz| £salhi€on of
side chain length is 13 atons).

of ..acrylic goLyner ( ( . .
PHYHE BreSSHE SR Vicadhstl ve Whidhican g cyred by ultravilet ragfwas applied

I sl nki agen Co ate L). and 3
R T I R LR
pRtJuresemssitlccntiedve SHeot WhesiGRed XiUhR bA&SmatdRihl AEM Y
di ssol ved in toluene as organic solvent, and a

Fansmisanityat HSmyh was aBagpured snd 85 586 siat beinadh eEighetra@snissivity
rﬁ%ar ed. On the ot he&ldgand, a polyimde film

5‘1 P 8f presmurersensitive adnesivesheetwas @h/%t hi s pol yi i de

film [ m. i 0.t hi was for

" PSRRI b et O DA FR L E o

Aubixed abmposiHopbDSEFERDyDVeigNNTHHIRG ,acg@a«ézb@ﬁia&g b? Rébight of
et chi and a specified circuit was fornmed. Further

‘amylaacg% g ARGIES Partsrhy weigkikofdkbydrexpacrate wis apokynerized in a
{oBp st o AR o a0 R bereaveThEe i 4l out
3012060y Reds'oBtBned® fh ?mpéu% W%Q%ﬁgoptﬂﬁragpﬁgﬁ%olly&?rb?% parts by

fabricated as the wo I'n“successi on, _
weight efiR-hedradrdoy qayehgiliseeyasns ivids wadafae sdavgors haeh
wer e adher roll lam nator with the

‘fﬁ‘flé‘g‘é%ﬁr oy ggféhkl)%/ bond wamiatpdeced dptorthe side ehaim iftsédsi tbemod@ule of
e T R g TN L -
I?ﬁeiﬁ?gﬁ%dli}isodyahﬁketc%sm%fg géenﬁ oxidﬁﬁ’t@ L) %#1&1 g' afid gg %Eght of

arnonic (355 n YAG | aser era
alphadhirdroty BetovicatickacensdiBl) vore Blemkpde n@Yie bfend€ Hidauneasas

fo us&d b f%.ens into a dianeter of 25 p.mon the-
%FS%W 18 dolyens 3y csgamriq sl vendand a soluipn afacrybie.

p?éséﬁfé.gégsiﬁ?étgﬂl?égﬁgrq,gtrpé%)a?%{sed of 20 mm sec by gal vano

scanner . @ pressure-sensitive

adhesio®tihakdér hang, IWlyiatle fifh @thﬁﬂéﬂststhﬂg%Im &% flefared, and on

rinted board was cut” off. Peelin
@obiméidesfalns iatdopperdalyee oif 8 pahirathicknessvidadofrhel afd & two-layer
n

inted board, the periphery of the processed hole of
Sﬁﬁ%”&ﬁ veghucis Si Ths SURRIRESVaReProgeised binernasinggdeveloping and
e&dllaﬁiﬁé‘gﬁ% glsﬁéﬁﬁ%cgé}éulﬁb%%mm@é Ry 59n p%ijytim? € fcljlgpaﬁfclmess 13
pm), an epoxy resin layer (thickness 15 pm) was formed, and a cover ray film was
obtained. Gluing the cover ray film and the substrate, a flexible printed board was
fabricated as the work.
In succession, the flexible printed board and pressure-sensitive adhesive sheet

were adhered by roll laminator with the pressure-sensitive adhesive layer set at adhesion

-side. It was put on an X-Y stage mounting a glass epoxy resin suction plate in the
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the pressure-sensitive adhesive sheet was not cut off,
contam nation fromthe suction 10 stage was not
recogni zed. (Conparative Exanple 7-3) On a

pol yet hyl ene film (base nmaterial) of 80 min

t hi ckness, a solution of acrylic pressure-sensitive.
adhesi ve which can be cured by ultraviolet ray was

' - ' o.far ressure-sensitjv .
BARLLS A P LA 0 OB Dy B S AR 41 rarmonic 5
B S5 WIAG $R656f dvegadliget ¥E5 WaRd repRstHGPEA '
this base material g I igﬁt transrriréé%i \1/i ty@dal{éﬁ%é%é%bmmz was
{feeysadelys e, intaraddi&Be 6o £ 2% umdrathe €@dxibld gHivited board surface, and it
trans 'ssithg at. 355 nm of pressure-sensitive

HEHEY; RescanBg lageisbean: ao speerkolsd) mm/se byrgalieng spanner. At this

?{1}1@;10%8 &)S%S?iﬁlsg‘f%g%ély\gel %ﬁ{%g%k \él;?\e(#?}lﬁ‘lf ggg %q?{f??g ro%?y Q' A6 printed
bowdvas caveff agRedhl QlﬁdJﬂ)@ﬁqutEEeQﬁItiv@Qﬁ%sive@e&%r@%ﬂ&gble

copolznerizatiqn of nmethyl acrylate, 2-ethylhexyl, an
prantod peardcthg patiphery af the frgcoassidginie of the Pt3QirdBensit@ adhesive

R SRt Rirtiie (ruteo i mars 2abrucc SHDBLAPoSAMgS Gund.  Since
o E sBL odleiDt A AL Bt cult BH RSty on 82 uction

staget wasnot@ecogdizefior mM y di ssol ved in ethyl acetate as
organi ¢c_solvent, and a solution of acrylic 25
pr essuiCompasafiveiEramplihésS) ve was prepared. In

R TR T -
RAAR pr@%ﬁ%-?&ﬁﬁ&@.@d%i eQbhich ?55 Pat@kd ﬂgﬁxngigﬂggti ray was applied

pressure-sensitive hesi ve l[ayer set
agiddiried Fol férines presfire-kémitivel @hpdil1ager ofI@ANH iVBSCcIGIdts, @hd a
same as in exanple 7-2, and not only the flexible

IBPSSHECa NN E @dbsstvesheed|vas abkringds c n dhis basewnaterial ukighdf f |
' ; i tected t h t ion, L
(ESRS R B AT AR it PERS it bRl tgpsmissivicy

of ERSRI 6 pleshlire¥enditine haikisin! s5o& waislzvgld%.as e material)
(e}

of 80 gmin thickness, a solution acrylic

pr ess Urhe-obutsintdfaerydid ipessswre-sehsitive adhrsive wes heshaked as follows.

ul.travio] et -ray s applied 5 and dried to forma
IBHQQ b P

DANLLX XY acrylh Rl et (nyber gversgeymolggular weight about

i - Lt dhes; heet
0D 0B 7 ot deiof ST et SRS PRy e 4G ot o
ratto B et WAF0/BBABUIRpar@Y WeigRO6 B SerRAhARA mdnoBfroxy

transmssivity at 355 nm of pressure-sensitive
pgripeyiajeas peatopalmmeszablésompound, and 5 parts by weight of alpha-amino

ketone (Irgacure 369) as photopolymerization initiator were mixed. The mixture was
uniformly dissolved in ethyl acetate as organic solvent, and a solution of acrylic
pressuré-sensitive adhesive was prepared.

In succession, the flexible printed board prepared same as in example 7-2 and
pressure-sensitive adhesive sheet were adhered by roll laminator with the
pressure-sensitive adhesive layer set at adhesion side. Further, the flexible printed _
board was cut off same as in example 7-2, and not only the flexible printed board but

also the tack sheet were cut fo. Besides, aluminum as detected near the cut section,
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The solution of acrylic pressure-sensitive adhesive

was prepared as follows. 10 In 100 parts by wei ght of

acrylic polynmer (nunber-average nol ecul ar wei ght about

1, 000, 000) by copol ynerization of 2-ethyl hexyl

acryl ate, N-acryloyl norpholine, and acrylic acid at

a ratio by weight of 70/30/3, 2 parts by wei ght of

%ﬁﬂ%&dcr SS Hﬂkiqg. agentW%Tetra G of Mtsubishi Gas

e CAT OGRS SEAnStagy Wasidgieetedr i socyanat e

crossl ipyk agent (Coronate L of N hon Pol yurethane)

were m xed. The m xture was 15 uniformy dissolved in

t ol uen@nagpodyagiayiérn: Hlod (hasd materidl)df 0| i irPhikhedC4 ¥dlitson of

pressure-sensitive adhesive was prepared. On the other

FFINRE Prasusgrprisitivsiadhesive which san bgceyeyl byairgyielptarp svasepplied
rk.. and one side.of thi.s copper_foil an

R o B ST adngiive BEBhEr Ly Flness, and a

PrésBuRaikitivelalihdsie SNEBSHAN SARAE! Th Vs BARERLYAal AURT

set at adhesion side. It was put on 20 an X-Y st age

tmangmissingtysat S06 nimwaphaserdh whd §5.5%4 wanolsaispd.aykighDandmissivity

s%g"énl ess steel plate, wth the work at the upper
&i3ge. RIRESure-sansitiye gdhesiye sheqtywss 84n%of YAG | aser of

aver agg, Ot Cfﬂ%l)(/:gffl p?@s%r.re? ggi. E/é gﬁﬂg];sé/? gfaes (r_r}z%é/pgggd&%?%l}.pws.

kHz was focuse ens in

In100gRapBY Weddht of HEdBE Bol (hdm MBS vEAEe B &LRR Weiltht about
| aser beam at a speed of 10 mm sec by gal vano
LULMKY by mopelymerizatine oft rethpihesduceylsteyiNiact eyl andrpbolite, and
25 .sheet was .not cuyt, and only the work was cut off.
asEydiciagy! Ftadatio Ew@z@iagﬁpm% Pags g syeight of epexyfqresslinking

§ po : [ f 1 cesse | e of
08 S O R R ke Pl R ] ot

csonstinlkiag Gp@f €Cohte ISbHRIhoNaD I RRSBANS Gver®Hixd? The mixture was
deposit was found. Since the pressure-sensitive
RIRES  Aissohesdin felensons Qs ganio$dlyentcandteasol tixn aircfyliom

the sucti.on st.age was not recogni zed. 30 (Exanple 7-4
pé%sgi{egﬁﬁgégﬁ? %@?gW&“{%S\PéC si 8e| gheet pr (epar gg sane )

as in @;gigmt&rm,vga&lpp% foglc({g}iée}&e%% 1% Ghi 4R ggehﬂ%‘d%g iR work,

gl ass epoxy resin suc noni ¢

a3 6be sidepf tis doipet fisibandofrevar &asitiod hahdsivef wére Wikded by roll
repetition frequency of 30 kHz was focused by fD ens
lampingtoz withathe pessswie-seusitiyn adhesive layet set at aithesionfsidee, Itavas put on

' drilled 5 by .scapning.l aser beam at, a speed of
gt BB DRSS BOSRRY O RISt e,
VAHTABE Wok BE1hE ibhtidtIN Giige id\855 Ahd) %%

t he ot her hand?ba pol yi m er’?llhﬁfnﬁ t ?é‘i@esghgglfg .G\%%r of
aperegaowgutast I WeandwepétitidinfieueBEPHR30 KIgE wadFocis@byl Mlens into a

t hi ckness was adhered on both sides, and a
diameter of 25 pm on the copper foil surface, and it was cut by scanning laser beam at a
speed of 10 mm/sec by galvano scanner. At this time, the pressure-sensitive adhesive
sheet was not cut, and only the work was cut off. Peeling the pressure-sensitive
adhesive sheet from the polyimide, the periphery of the processed hole of the
pressure-sensitive adhesive sheet adhering surface (laser exit side) was observed, but no
deposit was found. ~ Since the pressure-sensitive adhesive sheet was not cut off,

contamination from the suction stage was not recognized.

(Example 7-4)
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doubl e-si de copper-clad substrate was prepared. 10
Thi s doubl e-si de copper-clad substrate and
pressure-sensitive adhesive were adhered by rol

| am nator with the pressure-sensitive adhesive |ayer
set at adhesion side. It was put on an X-Y stage
mounting a gl ass epoxy resin suction plate in the

processi npal.: i th,the work at the upper

0l o~ B ruRPRRRAYE Sk SpletBrchRrel ingiad fkBRtlg 21 was pu
of an KB Qhiduditihg Qfolaxs. ; bl f .

30 kHz \;\Q%ef ocuseg bgy i\é\{’?ﬁ*gﬁf@?ﬁ%" ;thg,l %rﬁle‘i’t%lg?%g?‘i’%c (355
g oh Yie laser ofiaverage outpfibafes, Waand rapéthionufeduubnedyeo 30 MIDHwas

m in dianeter s formed by scanning | aser beam by _
E%fr%ﬂbv @ieé’ﬁ AP 2 digmetar of 30; i onthepoliineide swigacsean it wae drilled
besih | nd only the work was
gfl ocC es\sﬁgd ?&? %aéﬂ\%tls %%}%fg(ri} gf g%lg@grse\ﬁg? ﬁmﬁcﬁc AU e C%ﬂggver , the

PesdureserisitivepdBesvy drestibiidot ¥all@hesi ve  sheet from
t he doubl e-si de copper-cl ad substrate, the periphery

of - t heOptlcetberdtindol polyimide fiith éthickesss X Seuapwas piepered as the
%d@(gsi%e shee{lr .ﬁ%kberi ng surface (laser exit side) was

OBSe AULH COPHST {0 HeBJBithickpess way adherqdcgmnbeth sidegeand a
EotdIeti8e éopber-LRdGABRA % rZ'aflre(}].t he work was processed
same as in exanple 7-4 ex ep? that |aser processing

was dohtds doutlevide adpysoriolgl sabaaae bkt prossird-suRitAdaReN e were

s@get. The 25 periphery of the cut section at the
qdhered byapll lanigatop vididhd pressiiretsenssiveedhesivadlagerrst ataidbesion side.

was erved, and |lots of deposits, of . .
%2@% ﬁ%toosl} @ %Ef Stags Hisunte 4 glasy eposy agsin sestioarlate ipjthe processing
bk ol e .
e bR WO TR Al SR, (g B ERSDhum) of YAG

laser efiptarage autp b GeW tane repesition Grelyerde STBAKEROV A 06RSE by

[ ng_g 30,. aqueous_sol uti on of potassium pernmanganat e.
Blsns ngp a digpgetered 20088 ionithpalpistide surfage, ansud drough-tsde of 100 pm
: Conparati v anple 7-5) The. .
IROHBNAS GRRLELPLYscapRTRRF BBy BIPERL 0/ NS s, e
pressRtdensitive adheWas shddi %@ﬁéleﬂexkégd,laﬁa ®hnly fRe twl'lﬁ%g %%g‘gronc]essed.

condition as in exanple 7-4,” and ‘an opening o
Thejpierdingrspeask wased) Of lmlesésgcomd. t Meekmeths prassenghiitiveadhesive

Ed Si Vﬁjas({gegl%.%@ur ther, by laser processing in the
SAGTHR O i AO1 B - GoRpeReladpubstrate, theprriphryh-oh Sieaosgsesd hole of
thePBREL O AR | 0 oubl e-si de ¢ er-cl

's‘ﬁ%st rat e SutV%éﬁj%%l‘{en@%egﬁég%?r&%muﬁgg QE%‘§ ief‘ﬁ 9@%%&%@ ed,
bahretdepoadvadde@idposi ti on deposits due to gl ass epoxy

(Comparative Example 7-4)

In comparison 7-4, the work was processed same as in example 7-4 except that
laser processing was done without adhering pressure-sensitive adhesive sheet. The
periphery of the cut section at the laser exit side of double-side copper-clad substrate
(work) was observed, and lots of deposits of decomposition residue of double-side
copper-clad substrate and decomposition residue of glass epoxy resin suction plate were
observed.

Later it was attempted to remove the residue by desmearing process using

aqueous solution of potassium permanganate. However, the decomposition residue
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resin substrate were detected in the through-holes. 10
(Exanple 7-5) The pressure-sensitive adhesive sheet
prepared sane as in exanple 7-2 was adhered to the
polyimde film (thickness 50 m, with the
pressure-sensitive adhesive |ayer set at adhesion
side. It was put on an X-Y stage nounting a stainless
suction glate {n the processing apparatus, wth

|
%SQ:%IZ(?Q\%H? TEROY ks Wgﬁeiysi de. Further, 15 third harnonic

(355 YASH ofsyaverage output of 5 Wand
r epet r@ogﬁjar%requen ye of5)30 kHz was focused by fO | ens

on t helThmopryssutedsentitiveragheshwosheetaibtaindd MRS mpaFriSSEP-98hs

As a result, a through-hole of incident side dianeter
Rpcessedblaserdn the semeecconditionss in exanenls i7t4, wad au hpeiivgof 100 pm
: ) rén i d di aneter .of 20 m formed. No
%gﬁ%@q&gssfopg?i%&% R S R %‘ﬂ?@ﬁ \é\gﬁ‘?e\tre adhesi ve

sheet .FuraRl, iydadel Brod@sREETIHE Sart€ B dif h¥R 7-
sheet from tbﬁeadogrbl e§ si%e copper E@}%%&gﬁsgg??%ég 7t 4h’e
throughthetes vedre fdremegd mot eslyed tieadomblif-sitiéeopper-clad substrate but also in
ressure-sensitive adhesive sheet adhering surface
tg? BsTuressensityiepdhesipg shest apd decomnasitionedepesits dye te plass epoxy
' [ i asharp. . .and no deposit was
r? %ﬁ%%ﬁs'trgﬁed@%gsﬁ ﬁ% gtrelﬁﬁé t}be:lg{:ogxgg-l‘oﬂesl ater step was not

neededExarhplemPsy ati ve Exanple 7-6) 25 In conparison
7-6, the work was processed sane as in exanple 7-5

exceptThelpatssuleassnsitipe adtesbiersheatpsemoniesawiet d3Gnitxample 7-2 was
aa.gheri ng pressure-sensjtive adhesive sheet. The )
eTed Fﬂs&‘f/’ potyumie flpptihickness SOman), adtbthe pressusg-gensifive adhesive

1R ¥ieg By denor, bsey\ and 1.he openin
%A&n% %urylt g@ldpf by r%“?wee_ ét}'g ci oq% %‘e%;/f gtgﬁc_c:i TONE lg%ﬁﬁq%@q%gteel
stetionplateiin theliiraedshibdlap s SRith-BHeBkorklat WRSuppet §ABL €further,
to renove the residue by desnearing process using 70
Bymenicy(396 inen o fY 4G tlasss pfianepageratpt o 58V andwepetition
ni ckel tect ed near e opening, and. the .
%88%&3??% ‘V%%ﬁ&ﬁ%gjuefbﬂwssqnaﬁ%ﬁ IP@@ dtm sface.@pd it was
RlRbRaVes st Qf @131) - dal? | it si
p'film(basesz natef?a Ougfhggpkﬁ?%agﬁF%Enessaké_§g%ﬂ§?§ﬁexnsmw
(mEssube-sansitive adhesbasdhieer #BANE bide) didet ¥e20hchasimbe No
cured by ultraviolet ray was applied and dried to
OPeRipg Wap fumed in theapressurereenaidive silhesivessheet. ofPedlingotirei n
L.ckness. and a ressure-sensitive adhesiyv heet
Ptegé‘%s'ﬁf%%’%ve@g%d%leﬂw Rieet fiqaphR gpuple side qdpgpfeclad substrate, the
péripteeyTb e \Prdcbs@ld oRPof itk }Hﬂ%sﬂ@%@ﬁkﬁ&% adHesiv8 }he%%aaﬁe?ing
obtai'ned. Light transmssivity _
surface (laser exit side) was observed, but the edge of the exit side opening was sharp,
and no deposit was found, and desmearing process in later step was not needed.
(Comparative Example 7-6)
In comparison 7-6, the work was processed same as in example 7-5 except that
laser processing was done without adhering pressure-sensitive adhesive sheet. - The

periphery of the opening at the laser exit side of polyimide film (work) was observed,

and the opening was bulged by the effect of heat, and the sample was not put in

- practical use.

Later it was attempted to remove the residue by desmearing process using
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at 3 55 nm of pressure-sensitive adhesive sheet was
74.1 % 10 The solution of acrylic pressure-sensitive
adhesi ve was prepared as follows. |In 100 parts by
wei ght of acrylic polyner (nunber-average nol ecul ar
wei ght about 600, 000) by copol yneri zati on of

2- et hyl hexyl acryl ate, nethyl acrylate and acrylic

ht of 50/
Gl el G et Trbhe e ndTRive ke P i near the
(ﬁ}fenhlléﬁﬁﬂd el aeusf &@t‘i@? restuQ duP Y diSinRYs WGt lat)e was detected.

reaction catalys -1 of 15 Tokyo Fine Chenmi

and 15(Hxampie W)WGI ght of pl astici zer (dibutoxyethyl

adi pat é re-mxed. The m xture was uniformy

di sso|5 @ po eﬂallﬂ@rféma@a%?rrgawwl)%ﬂ%mm tamlsness a solution of
[ ensi.t | he

ag:?%lp a¢1@§u9ef-sé%§{11xltz ?lhée%;\%ﬁ\g}ﬁ ﬁcgngo ycar% Sﬂfﬂvé(’l?t rf;1¥nwas applied

dridndridne $em? B praksube SertARAUIBES 86 JalBiCof MO in HICkREE and a

side of this and pressure-sensitive adhesive sheet
RressErexgemsitize adlyesivel shect Gvdsabitaieedor Inithik baseenaterial, light
er set at adhesi.on

GRS %gggggw»gﬁarﬂg%%g@as of G amtenges b apsmissivity
' Lh th k at
a?ﬁgS %Il}ippeé SI e&?l Eirééti EQIC@R{%%F]?%%&&?#D%*C ( 2520:"-@ aof

YAG | dHersobftioadfaaytic rdsPute-sehsifiveMdhEifte iRB Brdphaiedris follows.
fre uency of 15 kHz was emitted through a mask by mask

HAgipags t«\m@t ofacrylic pelymer (mumbspenenage vfolBlapweight about

@h@% ) Bl eSP e A of 2 dBEPuR ferd i o emidare, apsaerylic acid
St SO e
(@ordnateFIe of Nitgon! ety \pethand)| €.0S pags by weigt befdavorb&R@Yst (OL-1 of

m oI ycar bonate film the ?erl phery of the
Ig?ﬁéﬂu emlﬁél 1a8ddid nagts by sveightved 9 bg@m\,(édaut@wpﬂwbadlpate)

0. 71 he foll
RSN TN T I .
s6hutioh of bl:r%'hf: MrasuE GeftiveRINBY PO s Mphege Mol ecul ar

wei ght | e hunber - average nol ecul ar “wei ght of the

Synt hé¥i the dtle lhguhd @ podcartmnateefiim @hivkass e qhm)rwdshﬁepared as the
Is, the synthesized acryli

* t That
,ﬁyg‘rongérg? |ﬂ§|§ 8R4 BEESTUse-peipsitiye aghesiyg shget wike adhered by roll
L
BRSSO TR S PO TR S, 1 ves o
aft -OTRdeGhatiing a shBBoATpRELN (Y Ero%@ﬁﬁigtd Bras, @ff’th the work at the

foll ows; GPC apparatus: HLC 8120GPC of Toso, col
upEvHidR. H)Further third harmonic (355 nm) of YAG laser of average output of SW
and repetition frequency of 15 kHz was emitted through a mask by mask imaging
method. As a result, an opening of 25 pm in diameter was formed in the
polycarbonate film. At this time, the pressure-sensitive adhesive sheet was not cut,
and only the work was cut off. Energy density of laser beam was about 600 mJ/cm? on
the work. Peeling the pressure-sensitive adhesive sheet from the polycarbonate film,

the periphery of the opening of the laser exit side was observed, but no deposit was

found.
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+ (GWHHR-H) + (&2000HHR) of Toso, flow rate: 0.8
m/mn, concentration: 0.1 w 10 % injection vol une:
100 microliters, colum tenperature: 40C, and el uant:
THF. [Measure of the ratio of etching] The third
har moni cs (wavel engt h of 355nm of the YAG | aser
(maxi mum out put 5W repetition frequency of 30kHz)
p@i ch cgfri ed out beam shapi ng were condensed with
XMPIGEl i the Top Hat form and the basis material
surfac ' ' andi £ . .
(pul a0y "o Tiobing GBI el Hross sy dehsivg sheets H.

basi[Meantreof e matberraagagedolctlar Weiphgpt i cal

m croscope after irradiation. The ratio of etching is _

cal cul Bbeaumbertaysrags maleduiny waightif she fmtliesized aaiylibpokymer was

= sl ot I i mpul ses (pul se) breover, .

’t“ﬁ%s%géndg‘%%e quﬁgﬂ%nﬁ&%hemﬁ jBESifgsized aew%ém yMmer3gas

diEcved i Tt 6N v ¢ EREdde |

rlat (e} olf et chti(ﬁpg;wg /?’cdé%/El?f%%ér%ﬁgéetﬁléﬁﬁéﬁ%@%&%e%med by

paystyicoe cgriversién, asing|GRC [ek poiiictis s ﬁBﬁoﬁﬂaV@r@;ﬂiy?.Si YRe measuring
app

which can be cured by wultraviolet ray was i ed and
Qipnis as ilow: GPEParatusHECL 8 129GRINeE Toso, bolymn: (FMHHR-H)

SRR FARERmRSt el 859 K18 LR At SpRE0BRo 01w

adhgstive voh@as: 10b hilbolitdr eém&g@ega?m;g&g@wauam: THF.

measured , and light transm ssi % was
obt BYlaasaire afftbe saslounfietehi(g]) of acrylic

pressure-se ?litive adhesj ve was prepared as follows.

I n 103&5:&:?1)53 B?n%fwavéknﬁ@ﬁﬁﬁgmggpg/erAG laser (ngammum
- ' 0, 000) .

SRR SRR Rl EaRMa i oup i were

cAntistied¥ithafo Notlsah the POFIHAOAR! Md the BadifinAterl SRt WX
wei ght of 60/40/4/1, 90 parts by wei ght of

irpgiated maropngition dhat 290 (prdse) iputhes XBheptepthauny)l cftilee sist formed in -
hot opol yneri zabl e ,.cq und, and 5 parts by wei ght of .
h%glﬁ erb%flspgl[smﬂaswgfl éyﬂ?;?tﬁ? g8 qﬂ? @1@@§§op§§ﬁer irradiation. The ratio of
RMALRNIREd A _ﬂhgrfflildl’lajh}g%rggﬂé{‘.’ere m xed. The m xture
ve n

was uniformy disso parts by wei ght of

t ol uerRatioof @ty € defstBlof Bt slotdfith) A imphlddd @aIséy) of
acrylic pressure-sensitive adhesive was prepared. 5 In

succeddpsaverothe enprgy fhengroofitheiYaeG (aski wan8$HcmdD m
and prEssure-ss nsitive adhesive were adhered by roll
| ani nSESTRRIESRD he pressure-sensitive adhesi ve | ayer

set alon ARNGSHORNS HE: RULa » -
mount i ng g&gﬁggs nepIOX)Sb %rstgsn%{m;é%%t{%ngﬁfp giﬁ §’0 ?Eﬁfagﬁ)eu min
tigckiess; s sotptimp(d) of atsylidpresbutdisendRive adhesiewHRR@hn Bé B6red by
urther, third harnonic

ultraviolet ray was applied and dried to form a pressure-sensitive adhesive layer of 10
pm in thickness, and a pressure-sensitive adhesive sheet was obtained. In this
pressure-sensitive adhesive sheet, light transmission at 355 nm was measured , and light
transmission of 78.9 % was obtained.

The solution (1) of acrylic pressure-sensitive adhesive was prepared as follows.
In 100 parts by weight of acrylic polymer (number-average molecular weight about
800,000) by copolymerization of butyl acrylate, ethyl acrylate, 2-hydroxy acrylate, and

acrylic acid at a ratio by weight of 60/40/4/1, 90 parts by weight of dipentaerythritol
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(355 nm of YAG | aser of average output of 5 Wand
repetition frequency of 30 kHz 10 was focused by fO
lens into a dianmeter of 25 tmon the polyimde
surface, and it was cut by scanning | aser beamat a
speed of 20 nm sec by gal vano scanner. At this tine,
the pressure-sensitive adhesi ve sheet was not cut
wor kK was cut

%lgegﬁyg of the slot O E%' alnd o_nl)i t he .

RODYILRNY RFGTACHAAS A8 BhbiPRly B EFAlly comperuh gud S pay by weight of
. . of. 1e,. S

FEp ApRRRISL 0B o 1A eSS Y Aol PGR-ERR s

The minth@oeas(unifoernlyedibdolwdde b50part OBy eipdel of dUlend@s organic

deposit was found. Since the pressure-sensitive

wl¥rosiapd agnligion(hkofrstylisiresshe; sepsitiveadiresivieovastprenaradae

sucti stage was npt recognjzed.. (Co rativ .\

Beanpl B S Son il of gl ke hitones TR0 U = mresuugensitive

RBEEvE N etdadBRAYySofl 1dmBNGe %%tﬂ@ﬁ)resg&e-ls@ﬁs‘?ﬁve adhesive layer set at

processi ng was done w thout adhering

pihesion side s ehsvasipueondh s \seage me@inting Aglass @pbphekivi saétion plate

the cut section at the |aser exit side of €0| yi m de )

inths RpcessingsppERMsdwith the Worktat theruppepside+ sPwther, third harmonic

ISERTRT YA LeT S5l BBl TN tal RS RIS 850 it
WASREYRE by Pe 1SS0 aishiSler ¥ PRl HCHE o@@xﬂfdetsnﬁ'acee Yhd it was
section, and residue from stainless steel was .

qué by geanniag. ladeabeam iat a spesd af 26 nmh/sec bpgdlSanestangert hat this time,
tBesidue by desnearing process using agueous sol ution

¢ PISSTUESPNSHE Ve s hemiyrydhest was neswat/&lepthy hef the slotrBown); arshonly the
[ | d [ ved c | etely. ati,v
RSO, Op g DRIRNESATE 0 CAIRL L Gyrne,
thy péraisiRfy SARE pAstetsed BYRITT R Sredsur&¥&GRAIvelddfsive sheet adhering
pol yet hyl ene terephthal ate (or PET, thickness 50 m
sugface(laser exitside)gvas. oteyrve@bubme depesit wias found.  Since the

pgressure-.sens tive adhesive sheet. Light transm_ssion

FSSPESCOYES AEITSIVE SPeFt oS RaHEY olle caaBinajiqn frpm thegyiction stage

stk rdcBsibedr OCessi ng, the work and
pfessafeégé%sitive adhesi ve sheet were observed, and

t he pqCyimpuddvev@zample 891f , but the pressure-sensitive

adhesi ve sheet was heavily damaged, and foans

i ncl udn sgmpadeRrdobithe vierk wes prpsessed panas ssinesxsmpid 8-l \escept that
adhesi ve she

5 t were formed between the L
IS5 ERAOGFsirEaRe Qo vt hFEng REsSFIrargns B eihgee shosh  The
peBphaty 81 He At 83FioR BPIRY 14568 b:blt SHEbF ﬁ&g{ﬁl‘iﬂ{e Ewo &lds¥served, and
the pressure-sensitive adhesive sheet, the periphery
lath of Geposits obdeebingdsitibn kdsidueagpblyimide BiddtRcomBssition residue of
observed, and |ots of deposits of deconposition
glass PRRXY 16%in suetinnrilate wese ebserved.  Besides, nickel was detected near the
cut section, and residue from stainless steel was recognized. Later it was attempted to
remove the residue by desmearing process using aqueous solution of potassium
permanganate. However, the decomposition residue could not be removed completely.
(Comparative Example 8-2)
In comparison 8-2, the work was processed by laser same as in example 8-1
except that polyethylene terephthalate (or PET, thickness 50 pm, ratio of etching 0.76)

was used as pressure-sensitive adhesive sheet. Light transmission of pressure-sensitive
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observed. 10 (Exanple 8-2) On a base materi al
(thickness 100 m ratio of etching;0.02) of three
| ayers of polyethyl ene, polypropylene and
pol yet hyl ene , a solution (2) of acrylic
pressure-sensitive adhesive which can be cured by
ultraviolet ray was applied and dried to forma
pressure-sensitive adhesive layer of 20 min
efherRshect wasd4Q %5 pressure-sensitive adhesive sheet
was obt,ai In this pressure-sensitive adhesive
sheet , |egﬁjgertprr3%e§ﬂf1§’stﬁ%ﬁ'o A S SRROS Y Sggﬁeéb‘fe shgt were
bbghéed! &ﬂf‘&@bﬁ%ﬁrﬁfﬂe%as?eu%ﬁ? M the HRLAIEsitilE Sdhesive sheet was
solution (2) of acrylic pressure-sensitive adhesive
heayilydemagedt) and fdanis ioviading ldacdbsition resitivie vEpreurdfensitive
%gkgjicggglyne{ (n&nber-average nmol ecul ar wej ght about
FHIBIYB SBESO VERR LOEB RS bsteen thetnressurstsepsitiye adhesiyve shest and

Ly -hydroxy acryl ate t .a ratio by
s OtinoREpH a3t RS UL BN sl THE. oPeethehe
Pressuid1eaiisitive YillhéxkueashBat! the ipe AFKERP BF theWad s@HHR It fhQ'aser exit side
reaction, and a carbon-carbon doubl e bond was
VAt psaieddand Ints@f dhposits d€ dedoaipositioa irebiduehef poblimidd weref
q%%xjic pol ymer (side chain length is 13 atons). In
q ﬁths by wei ght of this polyner, 1 part of

i socy L6 sl i nki ng agent 25 (Coronate L) and 3
partsq%§ m@ﬁgﬁ?fof al pha- hydroxy ketone (lrgacure 184)

vere Oheabdeomattiiel (HiGaRES1 00 prh Uralio WRStHHE @0 Of three layers of
di ssol ved in toluene as organic solvent, "and a

Radyathylene, polypespylaneand polyetstene oa selusivn ()efadhyisi ve
imde film

ed, On. the at her, hand | |
R RRL S gt dhich thedareytufSvioletiay ek gpiedand dried

- 1hi € - AY.E v ' i.ckness was,forned,
tg rfgl%é a \rl\éégll'}@%énélﬁye Adh8d; é‘ﬁg?@f*\%&) 5154:11 1C essd.anc].ﬁi s

-layer 30 substr s Tabricated.
meabuterwhsitivasdipsive she vabybakRas | MWthigereeh@PbdiBitdRAdhesive
4 etching, and a specified circuit was forned.

G5t Helet tepsmaispien ¢t 33 Yemiwasimeasired k ard Hghtaransinissiom of 2.9 % was
d a%(é/d'resi n | ayer (thickness 15 n) was formed, and a
cover ray filmwas obtained. duing the cover ray

film angd sbiigionyPpds a%hgic ;ges{shr%@eﬂéiﬁvggl&&tsﬁg m%&%)xa?%faes follows.

fabri cat ed as t he work. n succession, the
InA 6 pexts boweghanfaqyléspalyees@osiber-uecragdinsiecalas et about

S rg dhered by . roll lam pator with the
WQ Qlbxconobanerizagon ghbutyl acrylatgepthybacrplatea aib 2 hydroxy acrylate

$1 (18; X-Y stage ti a gl ass
Ea58io bRt S Sl Gikgrharts B SREenTR Bnadty T SRyern
iStppatatd was adiell Tor Rt kndh cdrbén-URBEH d8hEIE bohd! Wal Bftroduced
.third harnonic (355
into the side chain inside the molecule of acrylic polymer (side chain length is 13
atoms). In 100 parts by weight of this polymer, 1 part of isocyanate crosslinking agent
(Coronate L) and 3 parts by weight of alpha-hydroxy ketone (Irgacure 184) were
blended. The blended mixture was uniformly dissolved in toluene as organic solvent,
and a solution (2) of acrylic pressure-sensitive adhesive was prepared.

On the other hand, a polyimide film (thickness 25 um) was prepared, and on
this polyimide film, a copper layer of 18 um in thickness was formed, and a two-layer

substrate was fabricated. ~This substrate was processed by exposing, developing and
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nm of YAG | aser of average output of 5 Wand
repetition frequency of 30 kHz was 10 focused by
fOens into a dianeter of 25 mon the flexible printed
board surface, and it was cut by scanning | aser beam
at a speed of 20 mm sec by gal vano scanner. At this
time, the pressure-sensitive adhesive sheet was not

SIS B S B s 13

' 9ﬁ1§,sa$ll-}€ré)%X§ esl Fa'tyé’te(tﬁgﬁ?e%% YS mz NES YofnidMid'S cé\l"eﬁ )éz})gh%? was

printed board, the perip er{f f the processed
obteintd pGhingithe corersiay ifilm and hiesiubstrabeeflexilslb §rinttd board was
%éhfag$ (laser exit side) was observed, but no
PEF] ahe WBknd. Since the pressure-sensitive
adhesi cut .o contam nation.fr .
The sulrSReSPn e daatolching) B 588 bRARE R fesive shee

weretadjiéed &y ol mina®k dlif tﬁ@gﬁkmﬁerfsitlv@aﬁﬂé’s’?\% layer set at adhesion
material, ratio of etching;0 ) 20 of 80 min

1i¢g. c dhwes putorsal Xt Y stagé Bounfinga glass epoxy resin suction plate in the
lS_F)ess.ur e-sensi tive .adhesi ve which can be cured

b
PSR GPRAras, Wil theponkial thedipersifie d Kusthep third harmonic (355
&y . d .
BEPERAS RRESE LIS AR 0 W NSO igh el raioscn s
§§Eatce, and it

fobised bedBlchintd Bdfant@SSTY5qirs 8AThd Al¥EbRPPBEIMDaRD
light transm ssion at 355 nmwas neasured, and 1lig

WasHwt y seAnsingdpses heamey aapeedisf 20 mad/se@ by Fhlgaswéaahhamn At this
‘Eﬁ@e f acrylic Fr es%hlr e-sensitive adhesi ve was
é@? BES AL PIIyRabeqYe Set Wayrad cuidspth gief theyslot 0 pm), and
. . o .. .
ondy #RIRxibIOBriRRE 'b%@gw%&edug Bkr, %Fég{%th% Bfg%c}(-g%n‘gyadheswe

(nunber - average no ular weig
shegidtopmtire frexible priafed bdagt, Y WeryFied sroBessdit BEIE Yk thél
rmrg%ol i ne, and ,acrﬁl ic acid at _a ratio by weight of
Pressarsy sgnsitve,adhesivg whogt jagheringrsusfgesc (laser exis sidehwasnebserved, but no

Tetrad & of ;M tsubishi .Gas 30 Chepical), and 2. '
RIS wig BB Sinfs oiplieiscbsityc adiostiReher: aanet out ot
coianffaiod fror? theNuk@dn _stgge Rab potret _were mxed.
Consequently, a solution (3) of acrylic
pr essExammplagii)i ve adhesi ve was obtained. On the

a copper foil (thickness 18 n) was

ot her hand
prep arcg’bla etbylene-vigy Rectatggapeliiaes fitne (ofse nrtesiagappe of etching:0)
Oggg g@@%&kﬁ%@? % fecflﬁﬁgrﬁ*ia Ié)xg?r?/ap S?ﬁs%’q?'g—%@nes?ttwev?c{hg%ive which can be

ciired By Ul Ra i 61RBtalyI W ApPNES hiEdrid PHEDrmt %:préguédslaﬁﬂ@@ adhesive

side. It was put on an X-Y stage nounting .a. glass
laygoal/S pesinthekoesspandd pricssurdisdn3itivie lad kb shget was obtained. In
tagBarat us, wth %lhe work at the upper side. Further,
RIRPIEGSUrSITRSHI e 30855 VA Rjech lighaansmtission 13 53ven g measured , and

HgH ielsich OFATYd RREGBAHRE T equency of 30 ki vas

The solution (3) of acrylic pressure-sensitive adhesive was prepared as follows.
In 300 parts by weight of toluene, 100 parts by weight of acrylic polymer
(number-average molecular weight about 1000,000) by copolymerization of
2-ethylhexyl acrylate, N-acryloyl morpholine, and acrylic acid at a ratio by weight of
70/30/3, 2 parts by weight of epoxy cross-linking agent (Tetrad G of Mitsubishi Gas
Chemical), and 2 parts by weight of isocyanate crosslinking agent (Coronate L of Nihon
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fAens into a dianeter of 25 pmon the copper foi
surface, and it was cut by scanning 10 | aser beam at a
speed of 10 nm sec by gal vano scanner. At this tlne
the pressure-sensitive adhesive sheet was not

cut (depth of the slot 0 m, and only the work was cut
of f. Peeling the pressure-sensitive adhesive sheet

[ ripher) the processed
PR O ALE orkUReRE] Rika 00 SRR g
sdlreﬁlaeeva(slo@&@ﬁedexm si de) was observed, but no deposit
was found. Since the 15 pressure-sensitive adhesive

sheet Gaghaothechandpd f:opp(eo fdib(thickhdsen 8 fundrwdshgesaded hothe work,
St reco ni zed. (Exanple 8-4) A polyimde

1 e ik Qe copns Ty ao@ BrosuprPet vesadbhevanhok! watschdhered by
ARG natd: Ukn g'f L?g?ggfnlerk Lakig&n nc?l?e%wr. %/e?d% g o{;]lg?s &(’Wa Jtwas

sides, and a 3-side copper-c

put@p&h@d-Y Sthgemdontiigea §1|a§’5ﬁep%ﬁﬁ R&Yin StcRidn LRSI BE ‘forcﬁ:@gslng

pressure-sensitive adhesive sheet were adhered by
‘H?PP{ atysp wiithahe wol atihe hepaysites uFertbemthitd haenenib €35 5/8m) of YAG

PTG wRES Sl SBiionsonbiar Gk weetoonsed by
k h
o R AP AR bl LSRR o M Sgpnaing

lader hvan age spaed il 0 dimBed\b (j’i@dlvﬁﬁ@%ahhéro N Aft KIS HRTRC ¥heOf
30 kHz was focused by fdens into a diameter of 20 m

r&?ﬁsmeseﬁéinye pdllpsive @he@to@s nah dutédeptthr ofithe-shooDqumy, a@0niy the
s .for scanni.ng | aser beam by -

\%a%g%{ gﬁam?g?lmg B .Sﬁ%Sltl‘f hB?‘é"s%ll?Fbﬁg’é‘ﬁ&P pplyémide,

tﬂﬁﬁ&ﬁih‘éﬁy @8 rd/&\;%%eﬁ ‘%leodfecﬁg f’:@aﬁpg&sﬁiLve atdngmbé) gh%ep adhering

M, and only the work was pr cesse
sspfeelases ex0SidS0OvARItasved Cian o dRp6dii Wes fohﬁd Smce the
ressure-sensitive adhesi ve sheet fromthe doubl e-side

SWspsasitike aghesiyp shees weas noheutnd, icphtemynasipn fitean the suction stage
ng§§§§%m9&ie of the pressure-sensitive adhesive

eet adfiering surface (laser exit side) was observed,
but nQEﬂﬁﬁ€§u¢4mas found. (Exanple 8-5) 5 In exanple
- the flexible printed board was processed by | aser

S arre a’spmlmlmﬂi dibp (thiGen2s£XE api) Wd@@iep&rdﬂcﬂsylwtvaﬂd Qﬂ@ a copper

flé@& Ss 100 rati o of etching 0.24)
use gred ﬁﬂwﬁmﬂée%ew&a d@ulée-atﬂih@gpp@r-clad

Sa&ﬁﬁ&3W%iP é%r pressure sensitive adhesive sheet,
ttr sSion at 355.nm was neasured, and Iight

This double-side copper-clad substrate and pressure-sensitive adhesive sheet
were adhered by roll laminator with the pressure-sensitive adhesive layer set at adhesion
side. It was put on an X-Y stage mounting a glass €poxy resin suction plate in the
processing apparatus, with the work at the upper side. Further, third harmonic (355
nm) of YAG laser of average output of 5 W and repetition frequency of 30 kHz was
focused by fBlens into a diameter of 20 pm on the polyimide surface, and a
through-hole of 100 pm in diameter was formed by scanning laser beam by galvano
scanner. At this time, the pressure-sensitive adhesive sheet was not pierced(depth of
the hole 0 pm), and only the work was processed. The piercing speed was 200

holes/second.  Peeling the pressure-sensitive adhesive sheet from the double-side
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transm ssion of 24.3 % was obtained. 10 After |aser
processi ng, the work.and pressure-sensitive adhesive
sheet were observed, and the pressure-sensitive
adhesi ve sheet was not cut (depth of the slot 8 m,
and only the flexible printed board was cut off.

Peel ing the pressure-sensitive adhesive sheet, the

D cut. secti of the,pres e senS|t|ve
SfReRLER ol hethiphirs ot Bt Boet FRABUE ST ferpréstigyoepsitve
adifsivy ekket BdterMg sOARQYUdseV@St §i@8NFas oléel(vg&aﬂﬂ?hg dBpdHlt was
In exanple 8-6, the flexible pri'nted board wa
fpusdessed by | aser sane as in exanple 8-2 except t hat

a pol ypet tene film(thickness 100 gm ratio of
etchin aﬁ%%ﬂfg%as used as base naterlal of

press V.
pr essﬂngexggl % FV@C zlggz)zél r?nt&ﬂ ggqrd VYalsdﬂ?cetgf‘egr@' HRSEL sYRe as in
8-12rex e APl d hlg(*ﬂlh '
77.1 % vvasw%gt ai ngjdé }’fb‘g%at gérmlﬁa{ser Slr(%gségg(?ngmaiﬁ mt&&ng 0.24)
‘é{ﬁizpssﬂ s Begeanatenialiof pressurcisessities adhesive skeee  Jnhikisr ved,
.essur e- sensi tL e adhesi ve sheet was not cut

Eptereafitis adissise Shodhy skt sameromeign ehds pexvasirmeasured, and light
tRinkMiSHnRA2U A HAFasTita dﬁ Peel ing the . .
pressure-sensitive eS|ve sheet, the periphery of

t he cutfiedader procedsirig) thepr&rkSme %rés@ﬁ]&@ehéﬁﬁv@ﬁ’d]%iv& Sheet were
sheet 25 adherlng surface (laser exit side) wa
obsrrxedsand the pressyradsepsisive adlesivecnet. was(riot amp(ldeptﬂo'f)hd glot 8 um),

o e Tl e S Pl i3 RSl o senstve

: aﬂHésWéOsih’é@tr fRMRribhddPof iy &K@@cﬁﬁ)n%é%regs%}é 9en(§{t1vgtaﬁpés\1/\ge sheet

0.14) was used as’base materi al ressur e- sensi
adbiéTew smefasdnéleﬂer exin sidb) wasSébsefedsbiitarosdipskit Wwieramhesi ve
sheet t transm ssion at 355 nmwas neasured , and
Iight(E*@g?F§ﬁ@n155|on of 89.8 % was obtained. After

ahos D EREARE 81 and A& MR PR bR AR bECRRATbY haker same as in
I t o
CRURPIS 8B oS@RE! ¥ ol AN AT MESIAAL 160 HER! G ctohing

0vi43 was useastf s, baE!emlatenng ofimepues sansitiveadhedivershebt. adhggs ve
sheet, the p phery of the cut section of the

PISPRLS Sesitdisrrdhefivesheah dghtganspission aigtdrim gvas grepsied, and light
BRSOl b PO WAy o, bt o, deposi{was
pri nt adtebRidércprabssing Ohe wWoRk aRY pleafiRk-seATBvesinkflve sheet were

observed, and the pressure-sensitive adhesive sheet was not cut (depth of the slot 3 um),
and only the flexible printed board was cut off. Peeling the pressure-sensitive
adhesive sheet, the periphery of the cut section of the pressure-sensitive adhesive sheet
adhering surface (laser exit side) was observed, but no deposit was found.

(Example 8-7)

In example 8-7, the flexible printed board was processed by laser same as in
example 8-2 except that a polynorbornene film (thickness 100 pm, ratio of etching 0.14)

was used as base material of pressure-sensitive adhesive sheet. In this

pressure-sensitive adhesive sheet, light transmission at 355 nm was measured , and light
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exanpl e 8-2 except that a polyvinylalchol film
(thickness 100 m ratio of etching 10 0.001) was used
as base material of pressure-sensitive adhesive sheet.
In this pressure-sensitive adhesive sheet, |ight
transm ssion at 355 nmwas neasured , and |ight
transm ssion of 87.7 % was obtained. After |aser

rocessin g, Wwork and pressure-sensitive adhesive
@ﬁ%%?mﬂg?gfgéggéﬁ@éapmﬁﬁe-the pressur e-sensi tive

adhesi / t f the.slot,O.
10" B DB ORI o Mok AFEHle WISRE R et ver

Beekvadganidithe preserersensensddhyiOc SEHREHaV BotSiHe Beptt §¥&he slot 4 um),
peri phery of the cut section of the pressure-sSensitive

apfhedy e Hexdble priatiddioardgvaueut affe  (eakimg the pir¢ssaiecsesitines
I but no .deposit was foun (Exanple 8-9) In .
g@%ﬁ‘ﬁ Sheet he pREPHTLQ e 8utp%%%afd 6 RFISHESCRY brecadbesive sheet
L i W) hat a
B i 0 S B B By PR 0 Tout g
0.29) (Bmampls®@)as base material of pressure-sensitive
adhesive sheet. In this pressure-sensitive adhesive

sheet , I §xgmple $-3nthgiflexibimprinted board wasasocessedihyddser samelas in

j ransmi.ssi on.of. 6.7 % was obfain After | aser
Slalble 5.2 BOSTABR el Y ichies 00 bt iching
®0eBtwasalsed agd ] ; | tipyer:
s e e A O Nl SR e GRSt ) 1h i
pressyre-semsitive laghdshe sheexlight erapsmizsiod ab®85 SmWad raedsuff and light
Peel iing t 7pr essure-sensitive adhesive sheet, the

e
YRS OIS 1 Hewegebtaised-i on of the pressure-sensitive
adhesi heri,ng surface (laser .exit side). was
obser v)éﬁ?rslgie? &)ﬁooc & é%% &‘%W%Z(san?é’ﬁ b=l adhesiygshegh were
dﬂgeﬁ&ﬂi,rmﬁQh@pr%@smé-g&sftiv@)éﬂﬁés?veos;h'egit\ggs %ﬁg(_dg@tg of the slot 0 pm),

. t
processed by | aser sane as in 8 exanpl e xcept

ang enly;the eyl prietad §pard vals cht ofify ( Phdlinigribs preifie-Bensitive
rati.o of etchin 0.05) was used as base material of
angS'ggq@gs%g il}?sq'egﬁh}gwafg ﬁ%f‘s?q; éeféui(p@é}f_thq nreﬁqylressensitilve adhesive sheet
aBh - ' e i ght .fransm §sion
15 N3t ok IR, Yheegthue i bt WETBINET 11

% was (Bkimpleed9) 5 After | aser processing, the work and

pressure-sensitive adhesive sheet were observed, and
t he pAe&xynpledefhghe floxibledhimsidtmashems pwasssad by daser same as in

kSRR bitePh ke Pelroyione THSARNSRPeshE00 fum ratio of ciching 0.29)
Wk RSSH s 3€ Bkdriay ?f Pl%g;l]l?é-géégitm%%ilesi{:’{] SheBET I&ﬁ 2"21% z o of

the cut section o e pressure-sensitive a
peisset-sensitive adhesive sheet, light transmission at 355 nm was measured , and light

transmission of 6.7 % was obtained.

After laser processing, the work and pressure-sensitive adhesive sheet were
observed, and the pressure-sensitive adhesive sheet was not cut (depth of the slot 12
pm), and only the flexible printed board was cut off. Peeling the pressure-sensitive
adhesive sheet, the periphery of the cut section of the pressure-sensitive adhesive sheet
adhering surface (laser exit side) was observed, but no deposit was found.

(Example 8-10)

In example 8-10, the flexible printed board was processed by laser same as in
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adhering surface (laser exit side) was observed, but
no deposit was found. 10 Contam nation of the surface
(l aser beamexit side) by the deconposition thing can
be effectively controlled by using the
pressure-sensitive adhesive sheet for |aser
processi ng whose ratio of etching of basis material is

r oless so,that .clearly fro he. . exanmpl e and the .
OB S SR e Sl K BB e St cching
005y vadaekd8baid malhgl df‘b‘f@ﬁﬁﬂe%né‘ig{k SdHRBVEfcet. In this
generation of deconposition residue at the tinme o
pressre-persgbesidhesive shepaliphtattinamissidacr 885 hAGwaCEsLAIdG &nd light
of deconposition residue fromthe stage for fixing
ravsmisiien ahb8 3o ¥igs e8@Ingd- cont ani nati on bet ween t he
work a re-sensitive adhesive sheet,.or the
20 r evg‘?tgéﬁg?rg)ég%ggﬁéc § WOHY? dﬁ%&%ﬂﬁ'ﬁ&ﬁ@‘y € \?_gl?eswe sheet were
OeARAl AAhO prel3biFE sehsitiR adlﬁEé?Gees?}%ngQs 5 cupgﬂeb{he&’théﬂgt 0 pm),
wast e quU|q treatnment is not needed I n later” process,
i ey derflexitjepesteti boardewasdut off. oPeeling the prassiredsehsiti.

Besi.des, since deconposition deposits can be .
%‘ﬁ’&?‘éﬁ%é‘éﬁ‘&}’ € PETYIREEY Futsectionsefithe pressure-sensifiveadhiesive sheet
: - Ut n ced, . As resul t,
RitErie Skt R o U5 B EEH PR e Rk o
at  hi gBomtbmpiati6hof tHRRufhéd Gdserbeam MERAW) Bylthe Ab&ifpdsitfon thing
a

pressure-sensitive adhesive sheet has
tAndsffesti vain sontrolled Ay hsiigitbe pryere-samsitadiadhesige shedt for laser

fixing the work, jf _a specified region of the work is
%rﬁfesaigﬂ “QFS%F?&@,OH&F%E ‘E@)aé‘\s materialey Q405 less 69 it elgarly from the
AR hE GorhBaral i UPERRffe, 79 CLAINS 1. A

manuf act ur i1 ng thod o aser processed parts

characterized by using a pressure-sensitive adhesive
sheet for |aser processing, irradiating the work with

NS TRIAJe ARPIACABIEI gt h in ul traviol et region or

| aser beam ¢ bl e of absor.bing the light in .
ul tr av‘%% e ‘%Q?eéﬂnpég YFgUeHF PifS$ EsnsrationRfidsromposition
refiaey RithdtiRe QF RS oGt

abl at i on,_tlvvher ern %It% ga?t &%&e@%rhé%?%%%ﬁcgégme of
dedérepositor myidue fonpthe siage dordixiag trseork @t enprikssagy t he
4§ressure-sensitive adhesi ve sheet for | aser

PigpuRationpetwiesniibe wopkand thg pressure sensigiyecadhesive shest, or the

' . i.on coefficient expressed in formula (1
rpis s RO DR L s o BesFRaine ogpitr s can be
ontlited, iang wae lﬂfuﬁﬁﬁéﬁtﬁleﬁﬁlg Sibf hetBepHNGRY ?%Sci%%z @xgllj(flf{?gtributes to

| aser processing to the laser beam exi
r@dncmob;bf vawyronminentad lgade s Pesides st deatnposition deposits can be

decreased, a higher power of laser beam is realized, and the through-put may be
enhanced. Asa result,_ laser processed parts can be manufactured easily and at high
production efficiency. Meanwhile, since the pressure-sensitive adhesive sheet has a
pressure-sensitive adhesive layer for adhering and fixing the work, if a specified region
of the work is cut off at once, dropping of the work is prevented, and handling is

improved.
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adhesive layer, a step of processing the work by
irradiating the work with a | aser beamof 15 within 2
times of the irradiation intensity for formng a
t hrough-hole in the work, at higher than the
irradiation intensity of threshold for inducing
abl ation of the work, and a step of peeling the
pressure-sensitive adhesive ﬁ?ﬁﬁ for | aser processing
from the work after the mec g. Ratio of |ight
absorption coefficient = (absorption coefficient of 20
pressure-sensitive adhesive sheet for |aser processing
in |ight 8fmamfaiteing inethbd 85 Mmser prpcested s @hpratterized by using a
coefficient of work in |ight of wavel ength of 355 nm
PIPpSuse-SRS 1y @Ahes v shegt It breiregeshag s ting tierprh avithslaser

[ I . re-sensitive. adhesive .. . .
BREL OFpEIGE LI R R BRSPS P B haadBe tiehtin
oltragiolh rapidropassitig@hioath Wultiplé pR&bn Qﬁs%%iﬁ% YEOUE!, ERPhldcessing
inultraviolet region or |aser beam capa e of
dsararkbrgblatien i ght in ultraviol et regi on passing

t hrough, nul ti pl e, phot on absor bi gg .process, and
proc eg@fpeﬁ@mtaﬁ _Eea@ﬁf? RIeBresprative adnees layer inprovidgd onzg base
%ﬁﬁﬁﬁ%%@ﬁégﬁﬁé%&sﬁm%ﬁhé@vé SEE fok ;lsaglgrr g'xgeg%ggﬁ{r}glag a material of

ase nmate as the pressure-sens

whiek ratfocof lighs sbsoptivesmsifitgent eshroged ifBrRfulA(1 ) BélowdQ less than 1,
whi ch absorption coefficient of |aser beamo
i eedad comprisigg 3 staprafiagh¢ringsthe prass@e-semsiti®@kdbesive sheet for

5 B SR 4 P R oo i b o s s

JIeGeSRely to the |aser beamexit side of the work by
way of the pressure-sensitive adhesive |layer, a step

of pr ccetepsofiygotdseinglidwbik by iradiating fg: Wbk Wiok K 1a8kt beam of
t{’:ﬁel aser beamof 5 within 2 times of the irradiation
Withig g<imess of she readiatiog intersiydonforminga thaoughehale irkthe atork, at

] t the. ir.radi.ati intensity of threshold for
Mo B i R0k e StRretoId AR g ATl i or, and
t he pr. iHel i f .
proceser 1y T e DY s P PRSI ofife K ey progessip from
thewwarkaaftenthegacteningd of | aser processed parts
charaﬁ%grhigd by using a _pressure-sensitive adhesive
sheet TP of Light absprption epefficient T 4ahsatntion copiciant Rf wi t h
-seREEN ength in ultravi.olet region or,
pIlr %2%% sgeam@c%gglg I ég%?e? gqorg%sre bPRGTHE llnilt?&ff OF avelength of 355 nm)
/ @Hisoeption kedfficRat 6fwBASHIRAt s waHIhetibE 35 &nghomn
y

absor bi ng process, and processing the work
abl ati on,

2. A manufacturing method of laser processed parts characterized by using a
pressure-sensitive adhesive sheet for laser processing, irradiating the work made of a
metal material with laser beam of wavelength in ultraviolet region or laser beam capable
of absorbing the light in ultraviolet region passing through multiple photon absorbing
process, and processing the work by ablation,

wherein at least a pressure-sensitive adhesive layer is provided on a base
material as the pressure-sensitive adhesive sheet for laser processing, using a material of

which absorption coefficient of laser beam of wavelength of 355 nm is less than 20 cm
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15 wherein at | east a pressure-sensitive adhesive

| ayer is provided on a base material as the
pressure-sensitive adhesive sheet for |aser
processing, using a material of which refractive
index is smaller than that of the work, said nethod
conprising a step of adhering the pressure-sensitive

' 190 I r wpr.ocessing to the | aser.beam
RN SR, R b B PR R o five OB ivehes or
&3BESoVE sing X6 Ehe 12 i AERSH —sensiti
i rradiat isnggyt hee v\%lrr Eeﬁlt% Eltgfdleg{sf er bgﬂgmqg’o‘&geﬁ@ﬁ ?nggme sensittve
adhastveddyerhe irradiation intensity for formng a

through-hol% in the rk, at . higher than the
i rradi AC1BPLPFCETRNG Yre gfork iy dapdipteng e Workiwdihrthe laser beam of

i of peeling,the

SRELE el Hdmihtton 306y S8R FasuBh rbliSe das g =
higher thih eheVinradiatibi Biterdsitg ofBEEINBIdr irdfacthg aBlation of the work, and
manuf act uring nethod of | aser processed parts
char act 8iep pégedlingitk¢ prgsaure-persitsieradhesvesitietfor bdlrigerbessing from
@P%\%rk%@r Ihaser rocessing, irradiating the work made

) PRYCBACBINNE. with | aser beam of wavel ength in
ultraviolet region or |aser beam capable of absorbing
the light in ultraviolet region passing through '

mul tipbe Ahndmifacalinghéthgd 30143619566 scdHes RhAGEE LAY using a

the work by ablation, 81 wherein at |east a
PrelEgiastive aihesive shaetdor laser pageassing, ipndiatinig theomork with laser

e terial.as, the pressure-sensitive, adhesive. L
B of ATl i i Sl eion GShsie Desmustsbict abpording the lightin
ulehviaft kapforl ' i ;
co n'plr i Si ér%o a&gt§i g% Iﬂgp h%éﬁ]él?tlnﬁg plt]r%tgﬁ "‘B?"Zf%‘g % ?gcgcg gsg éﬂl (tl P r\?gessmg
thelwesk bp ablagen, f or | aser processing to the | aser beam

exit sige of the 5 work by way of the )
pr ess UV RSB st Aprgemveespensitivaydhesive layers pfovided on a base

: [ k. by 1| di ati h K with.th )
B LAy L B S
WiitE Reftdoivé Bidek & shhd)Rr thahNh AU WA, kaﬂ? mﬁld’épidf?pgﬁin a step
thresho Gt

hi@gﬂe[ than the irradiation intensity o
af pdberinggthe pressuronensitivemihesivk sheenfbrdaset pocedsirpetltheigser beam

t t}e.(ger(gsaur e-sensiti ¥e adhesi ve sheet for ‘| aser

Sty Veroh Wap of the RressKreatenative pdhegiveiayeng. 5. A
manuf i . 0 er_processed part

char agatcsté% g@%"%‘?glﬁg ?lﬁeg&’gllka%r 55 ba:ﬁ@-g P 'W'éﬁ' 3 veshsam of
viittdr© tinogs dfalieirapia0ieg SsteRdty fof Fafifg 4 BoddMenYR ik theivhdik, at

| aser beam of wavel ength i'n ultraviolet Tegion or

highes thap dbeviradipsion éntefisigbsfahteshgld foreintiging ablatidbof the work, and

ul traviol et. regi on passing through nultiple photon
absor Bi ng‘é) (bfr;@g@%f;he %ﬁ%ﬁsbqeg%gglgyﬁ gdheswe shel?et forplaser processing from

the work after the machining.

4. A manufacturing method of laser processed parts characterized by using a
pressure-sensitive adhesive sheet for laser processing, irradiating the work made of a
metal material with laser beam of wavelength in ultraviolet region or laser beam capable
of absorbing the light in ultraviolet region passing through multiple photon absorbing

process, and processing the work by ablation,
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the work by abl ation, wherein at |east a
pressure-sensitive adhesive |layer is provided on a
base material as the pressure-sensitive adhesive
sheet for |aser processing, using a material of which
rati o of density expressed in formula (2) is |less than
1, said nethod conprising a 20 step of adhering the

pressugfs 4 ive.sheat for, |laser processin
P e s Uh iR EpAUIES S IS L 1o 85 B O9S5) e
maesialasahs prssure-¥ensatRamth¥sdvd SRl for Fasst }?ché%Eingi %si%g a material of

processing the work by irradiating the work w
Whish refisacsiive dridex g tebd tha@ 1t53pesd ofethddecoimpriaitigat stepof adhering the

intensity. for fornig 3 t@égugh-hqle in the work, at
BIFOHET STRLYE pbestvesheetdoT Brerimiesssane jo G 1aser basmmo it fide of the
'glqklgij ' fond & . 5 a step of

‘geel [ n‘gg}tl ﬁgﬂ]gﬁ)keéggggg?%%ﬁ%h\%/gvg&(}géi ve sheet for

| aser Ppstepebpiodsingale wolleby\Rfadiadinghe Wofk WRE M1h&9 beam of
Ratio of density = (density of pressure-sensitive
withiaJ tiraessofdbe irfagiatioadetensipy foc usiingy throyghehale fry thefwork, at

2).. 30 6. A manuf.acturin thod of | aser
PR oo R A Rt P M0 of the work, an
P €SS U Qers6fSielih V&S | :
processi E;1pg?;§ﬂ|%rse r1 a%iﬁ]aetq? g%ﬁlteh%n%rggﬁdnlgegé/egﬁgezrforﬁlgeglprocessmg from
thewverk alfterhd matldsimg. beam of wavel ength in ultraviol et

regi on or | aser beam capable of absorbing the Iight
in ultraviolet region passing through nmultiple photon

absorhin rogess. an ocessing the work b . .
abi at 1 on ™ BRREETRe B ELERSE prietsed oile Auristgized by using a
pReHRRRL¢Rsiti XY Bdhekive BRQY £ Q@.?ge ' -
pressur eszlsfensi tei vg adhe%??/lsgpgrh(%gt 6?"@%@{# e wtic Wifh laser
bpamed seiveigngthsh nraviotetregioalor tfser béant Lapd BRI aYsdrbing@BSlight in
uﬁhan 1.1 g/cnB, with the ratio of density expressed in
tBarVﬁ?}F‘aretég)P Pa%?&ﬁ“@@’sfﬂvlﬁla}? photepzbsorhingprecessnand moergsing

e &b {piacler i ng the pressure-sensitive adhesive
sheeltq(p?}grb g(;shér processing to the | aser beamexit side

of t hevhedik abi¢ast@)prékutel@nsitilc RAIRSIANSYE? ?%BW&‘.@ on a base
adhesive |l ayer, a step of processing the rk by
materiad s thermgesshes-seosikivevadhesivi shéat fer lakee procefsingyivishigra Material of

Loes .of .the.irradiati,on intensity for formng a o
WHTORGR R EFE P ieesen Romia (i e (hepdncahgnethod comprising a

A Ta fOP- N ' ' . I or _inducin
SRRt SR poreifls ARETT bt o lask ybfiathe to e aser
beane s3it Side DEHiE Workebyawkyess he pedie@t-seaditilasiesiRe g‘;@ﬁsi ng

from 15 the work after the machining. Ratio o
densi fytep of peersssing b wark by drredistng theiwerk anittes laser beam of

w%t?xfneﬁ ti];noeg o% i Stradiation intensity for forming a through-hole in the work, at
higher than the irradiation intensity of threshold for inducing ablation of the work, and
a step of peeling the pressure-sensitive adhesive sheet for laser processing from
the work after the machining,
Ratio of density = (density of pressure-sénsitive adhesive sheet for laser

processing) / (density of work)(2)

6. A manufacturing method of laser processed parts characterized by using a
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processing) / (density of the work) (2) 7. A
manuf acturing nmet hod of | aser processed parts
characterized by using a 20 pressure-sensitive
adhesi ve sheet for |aser processing, irradiating the
work with [aser beam of wavel ength in ultraviol et
region or | aser beam capabl e of absorbing the light in
uItravioI%t regi on as%jn t hrough mul ti pl.e photon
BRI R F adEsse SBRd 1ot Bewgurerring eadigrine By work made of

i | S -sensi-tiv
R e] WHE LB ol b3t e RS RE RG] idpseg boam capable
dflabsqrbimgshe Helatdn ailtidviclerdRai passish@edughGhultipRSshoton absorbing
processing, using a material of which ratio of
RIRERSH| @dﬂqféﬁ‘gnﬁgﬁmré@@&ﬂati@nf ornula (3) is less than
1, sai.d neth conpri sing a. st of adhering.the
pressur e-rglgr?g F ! t\f’epn;gﬁsi'fées'F ‘t’é’ﬁégﬁe-sf‘@l‘laY%é%Pr"&Q’ié%ﬁ hage
rh&tefifl@s tRSHesRRRRMRHIVE adhd§vddhebi¥E: Yé@_é&r?é’es%&, &Engt {'Gaterial of
pressure-sensitive adhesive |layer, a step O
whidk dersitygs ebethani K gym? rwitlditetratigof desitp EXprédsed irformula (2)
| aser beamof . 30 within 2 tinmes of the irradiation
bemedassithan bopidmethpd gomprising agteptndladhering the prassuce-sansitive

AT TR S TN

pRselrenendifice ARSITHIL/eseNsi tive adhesive sheet for
| aser processing from the work after the nachining.

Rat i 0 asteptadipsodessisg thengodk by iftadiating thesvékngitihtheflaser beam of

resgux e-sensitive adhesive sheet 5 for |aser
“ﬁ?’b‘t dunes gy the irradigtipn intensity gt formingmothrgughjolgin the work, at

ina- ) f 1 d t
iRk L3 A G N30 o RSl PERER I e Sonentits yark, and
sheet afstp dfpeelingthe peEShBGenditivAsHNREiVE Shde forMNek Pﬁﬁlgs%ing from

of a netal material with [aser beam of wavel eng
the wernafisr the maghiningor | aser beam capabl e 10 of

absor hj e Light in ultraviolet region passin

t hr ougl"?ﬂgrﬁw?’ﬁllt@ “peshel (giﬂ’é?ﬁsléﬁens&m‘ﬁ}’%é@ﬁlveéh%?t Yor laser
TICOEHTS I/ 0knk |l ation, wherein at least a
ppres?%?eﬂgghgf??@%Kggﬁ% 've |l ayer is provided on a
base material as the pressure-sensitive adhesive

sheet for |aser processing, using a material of which
t ensi Ve Atpandediuting methodidfdased pOcéPed parts charetdnzed by using a
[ Si a,te f adhering 15 t he, L .
SR b it hahlos el Bieeeeingoimadiatiog the wedwithdaser
bdagh bi'al A&t %lt redi t of  hlSioht;
pr e§su?¢- senlé i{}f@\%@fgh é%lglgofgys/%rt{ggg SP ébd?%’)f %rbmg h'eqlght n
ulpravioés segign pasingahrougll nulfipldiphbioRGbERBindQrlced, tad phscessing
laser beamof wthin 2 tines of the irradiation
thFl‘N‘Eh@thaPlaFl@P, forming a through-hole in the work, at

wherein at least a pressure-sensitive adhesive layer is provided on a base
material as the pressure-sensitive adhesive sheet for laser processing, using a material of
which ratio of tensile strength expressed in formula (3) is less than 1, said method
comprising a step of adhering the pressure-sensitive adhesive sheet for laser processing
to the laser beam exit side of the work by way of the pressure-sensitive adhesive layer,

a step of processing the work by irradiating the work with a laser beam of

within 2 times of the irradiation intensity for forming a through-hole in the work, at
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hi gher than the irradiation intensity of threshold for
i nduci ng abl ation of the work, and 20 a step of
peeling the pressure-sensitive adhesive sheet for

| aser processing from the work after the nachining.
9. A manufacturing nethod of |aser processed parts
characterized by using a pressure-sensitive adhesive

l-aser. . ' irradiating.the work with
PR R A3 ] AGSRRLAT LA PR B ok, s
| aser he@pof ppahlghOpredfie@sdisieveldABedilOfteet for #]aser rocessing from
ultraviolet region passing through miltiple p oto%
thsswarkiafigr themaasbiningnd processing the work by :
abl at i er ei n_ at ast a pressure-sensitive

n,. | e
adhesi'@éﬁ? i tepstiesstisngth densyp stiengil of pressuse-sensitivg adhesive sheet
RIr e bRt NAAVIE | t.for |aser
prrocesgi ﬁgﬁl}%ygé&éﬁ%g?@?{gf%ﬁg (ég which ratio of
total coupling energy expressed in formula (4) is 1 or
nmore, said nethod 84 conprising a step of adhering the
pr ess u$-e- Aaranufaciuringdnetbod of biserairoéessed patsrchpractersad bygusing a

R T G WL T

. REALARRFADWIH SasPbdanD¥E vaél'éﬂgﬂ(ﬁ)wﬁm%le‘@@{éi%%% 1?%36'%‘ beam capable

| aser beamof wthin 2 tine elirra
afrabeorbingythé tiphtfinuitravgolat fepioa paksifiotteoidh mbRipsHotordbsSrbing

hi gher than the irradiation intensity of threshold for

RTAGRISI a0 PaoAcsting thegrorkby ahtation, and a step of peeling

the preg re-sensitive adhesi ve sheet, for. |ase

proc es‘gﬁeﬁéﬁnfait Ze 4 3 RE s%‘?"%“ﬁﬁ‘tvs radﬁ?févqﬁ}f?ﬂ 1§ Pfﬂj'.“{eﬁé’tni gbase
htefiAltBIthHreRut I ferRN R I hési ' r fateri

m ni mum va%e out of % Xhuéest“(()e{%%@[loﬁppg%g}p*r?%egsg@ ’e%%?‘atenal of
veieh asBbostrangtnisilessithen F09SVIRa CalPRBEBY cdhpeieifg AStdpbf adhering
the base material and other atom coupling to this

BPISTHr eI Y veraghesive thsablor gerproresying tofhaiapdrpgam exit side of

& f ot | .of...coupl i ng .energy of one

c alrngg(ngygvta o Pﬁ%rgsgh%aﬁegﬁlﬁ? a@bﬁﬁ’p‘%d@?ﬁr’ conposi ng t he

wor K taGstdpeofsaskssing td Wk 1l ieiliiafiae hd Werid Rith Bles

carbon atom) (4) _15 10. A l%Ianuf la:ilct gr I ng rne‘?hog{eo?ser beam of
Withie 2 tisresed Sheeidragativs inthesigdoefdrmén dihrosginbola in the work, at

I esg_gé%%sen%l tive adhesive sheet for |aser

h%b&e iHoLrACieRiBenHy efitbreqhnit fordnducing ablatien ef the work, and

mat er i;ake Y | r of velength in ultraviolet.

regi on oF qutads%glru?gz@g I%?egsapgbﬁe‘é%‘é? acgk?glélre 8}1?&5 l%?rhlésqr PHfifessing from
thenwoitkt afeey kil @hcHigigpon passi ng through multiple photon

absorbing process, and processing the work by

abl ation, 20 wherein at | east a pressure-sensitive

adhesi9ve | ayer.is .provided on a base o i

-~ A manufacturing method of laser processed parts characterized by using a
pressure-sensitive adhesive sheet for laser processing, irradiating the work with laser
beam of wavelength in ultraviolet region or laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon absorbing process, and processing
the work by ablation,
wherein at least a pressure-sensitive adhesive layer is provided on a base

material as the pressure-sensitive adhesive sheet for laser processing, using a material of

‘which ratio of total coupling energy expressed in formula (4) is 1 or more, said method
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material as the pressure-sensitive adhesive sheet for

| aser processing, using a material of which m ninum

val ue of group paraneter of coupling energy of carbon
atons conposing the base material and directly

coupling atons is 800 kJ/nol or nore, said nethod
conprising a step of adhering the pressure-sensitive

%QB g-ve sheet,. f,or .l aser 25 processing to the | aser )
bea§1 %1)1(1%15 qpaoef 38 CHIHEthG BrERSUSG-SGR 5y adhpgve sheet for laser processing
06 thedalef i L | foie: :
processi Rgﬁﬁ Ejéﬁ \%\%1 rg I?f E%hﬁﬂlr(‘ggl‘g i (ﬁgh% ﬁree §5\t’/\l§$'l§gr\l/\s/|lt”$ atdllilgswe layer,
| aser bewmodiprooskding theAvdrk b9 Srradiatik}ethie ok vath PRser beam of

in enfi,ty far forming a through-hole in the work, at

hit upiss Qf thedrradiation intensity fortfermingya thfoughshodinl the fvork, at

AR R 80 e BB 3R 8BB e voos e

| aser pEREDTBLélche LOe: : .
machi ni ng.9 1?. Agﬁt&ﬁiﬁeﬁ?ﬁ?ﬁgiﬁ%ﬁﬁ%&%heﬁ{;@é}aser processing from
Brecvark 98dr thempachitimg.act eri zed by using a _
pr essuge-.sepsi tive adhesive sheet for |aser

Ao

proces fot3l savplingraergne (otekcaupling leasray Asobminimuin value
i ayiol et regi | b bl

SERASOBD o AL o080 Bk 5 RSB

tomimosiy the badeth@eRNQINA BHRY §9>‘h?b61ﬂ)li\%% this cartﬁ atom / total

processing the work by ablation, erein at [ea
epling erergye Bsofirhingmanihabievot bithertotabofxouplifg dnépy af one carbon
as the pressure-sensitive adhesive

teri.
%ﬁ‘ig{‘ “F"g‘?lg'i%ié FOMRBERICOMpesingshyork teeheaised rnd ptheq gtom
é_l(\}%bﬁﬁlg {(pﬁl';socapgons&g&kg)c heat expressed in fornula (5)

is"1 or nore, sal hod conprising a step of

adhering the pressure-sensitive adhesive sheet for

| aser rocessing to the | aser beamexit side of the

wor k  blP- wey menutagiairing essthodeofdases iprooeesed glasts charadtasisgd, by using a

of...processing the work by irradiating the work

r%*%ﬁ%epa&% AR e Q?fﬂ???r Predenung.drraqdindng theawrkimage of a

th&thISRatetidl Wi 14581 Biaftfo i 1 P B Kser

15 higher than the ir r@gé\l&t{eﬁa n.mimril g‘ﬁlélﬁ% {/e%g n?%lragéesrﬁg?ra capable

of gbsdrbinig chenljglettih aitiavivletirefibe pueing thedighan|tigR Hoton absorbing
eeling. the pressure-sensitive adhesive sheet for

feset %?Bwﬁl%ﬂlﬁﬂmk bylablationk after the machining.
o TSR S vt on s s

pressure-sen S

SO SHEANRSH H0 Fl SBpd s et o
vdiiel matienng edubyf group gadmeter of coupling energy of carbon atoms |
composing the base material and directly coupling atoms is 800 kJ/mol or more, said
method comprisingla step of adhering the pressure-sensitive adhesive sheet for laser
processing to the laser beam exit side of the work by way of the pressure-sensitive
adhesive layer,

a step of processing the work by irradiating the work with the laser beam of
within 2 times of the irradiation intensity for forming a through-hole in the work, at

higher than the irradiation intensity of threshold for inducing ablation of the work, and

a step of peeling the pressure-sensitive adhesive sheet for laser processing from
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pressure-sensitive adhesive sheet for |aser

processing, irradiating the work with |aser beam of
wavel ength in ultraviolet region or |aser beam capabl e
of absorbing the light in wultraviolet region passing
t hrough nul ti pl e photon absorbi ng process, and
processing 25 the work by abl ation, wherein at |east a

ﬁ@%ﬁ;}ygﬁéﬁﬁgﬁ.}atchl %ldhesive | ayer is provided on a
al a

base materi S e pressure-sensitive adhesive

sheet for |aser processing, using a material of which
transm ssivity in the absorption region of |aser beam

of 50%lor Amnesufachiring meshéxbof lagmpracessed parts tieaciérized by using a

adhering the pressutre-sensitive adhesive sheet for
RS- SsiS alieSie e Toneser pseses o wredping i vk vethelaser

KoY it - Lilve 86 adhesiye oy
o et MG SR AR bl B B30 e ighein
ultrevivlet fegidnt pasiig thrasg mARPR pldich absditiRg PlocB&ShhdSrocessing
he pressure-sensitive adhesive sheet for | aser
tb‘?ﬁ’@é‘%éﬁ’ﬁ@%@bm the work after the machining. 5 13.

The manpuf act uri nmet hod of. | aser processed parts

accor di neéelP6’9L?ﬁé}%dﬁsssuber‘seé’ms‘é‘ivﬁ@&lwvﬁ,laﬁf isproyided gR g base
Aerithg Ul fesil i CBlS) atert

A U e MBI 0 S T o

vudstatiatof specifée hent expretset i f@muldB) & | siuaske. 34i8 $nethod
sem .conductor_|aser or other light emtting or
CPRPESL gt of dhering the ressers-senitB ddhesivb shaetfadaser processing

' tqr. packages, cloth, |leather, or paper. 14.

(SRR EEP R BE BRE R o WaaiB prepucsafiiia ddnesive layer,
accor giskg dfprédd¥sifg the \Q&kodlth%iagn gxe v@ork%vit}f fhsdbeam of
wherein said work Ts either sem conductor wafer or

WithiraP tinses lof theaitradiafibn irfiensTty dfonfoim fract thidups-Hmeé hoghe Hork, at
| ase aﬁrocesaed parts_accordggs toclaim5 or 6,

h\‘ﬁ?‘&’f &i thejiradiation intgrsity; of threshald fas dndnsingnbdatian afghe work, and
16. T ' thod.of |aser processed parts.
accor 5 Stng t gggﬁ{ﬁ@n% @ ,gesg%ﬁ'sﬁﬂséﬁ‘veﬁ &4VY g?/ﬁﬂ Ebrﬁgseéggqgggng from

theawerki afler thbznac“ﬁnﬁnganuf_ acturing nmethod of |aser
processed Eart; according to any one of clains 1 to
16, wRetiephspenificheap=($pepifwdrasifijgedshre-wasikive adigesdicabeet for

lagcf:r pcrg}:etslsigg) P {Spgc!lf?(r; ﬁelaart] %f vgorr]ke) V\(OsS k.

12. A manufacturing method of laser processed parts characterized by using a.
pressure-sensitive adhesive sheet for laser processing, irradiating the work with laser
beam of wavelength in ultraviolet region or laser beam capable of absorbing the light in
ultraviolet region passing through multiple photon absorbing process, and processing
the work by ablation,

wherein at least a pressure-sensitive adhesive layer is provided on a base
material as the pressure-sensitive adhesive sheet for laser processing, using a material of
which transmissivity in the absorption region of laser beam of 50% or more, said
method comprising a step of adhering the pressure-sensitive adhesive sheet for laser

processing to the laser beam exit side of the work by way of the pressure-sensitive
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25 18. A pressure-sensitive adhesive sheet for |aser
processing used in a manufacturing nethod of | aser
processed parts in any one of clainms 1 to 17. 19. A
pressure-sensitive adhesive sheet for |aser

processing, irradiating the 30 work with | aser beam
‘of wavel ength in ultraviolet region, and processing
hdRsRIdyePy 87 ablation, Werein the

pressur é-sensitive adhesive sheet for |aser processing

IS t ha stap of peesdsing thé Gskibe uﬁaﬁ‘ﬁz&h%' tHEWBHN R th V% 1284 Heam, and
is provided on a base material, and ratio of etching

(et chi higfep af pycling dhegyressuresansitivefadhésivelsheet fomlageripabedssing from

_ ulse)l(J/cm] or less. 20. The
%Fggosﬂg?{gérs%ﬁg}atcﬁz?@’ dhesi ve sheet for |aser processing
according to claim19, wherein said base materi al

contains polyolefin resin. 10 21. The

pr essul3e- sErshirufetaiiposthed D e8tr Hrotess@BrtsRcOSafTH tB%ny one -
%c?ordln to claim?20, wherein said polyolefin resin
qtelaims Jefn e hb. and 2, wherepy said woek isems ione vbshedtmstevials, circuit

S5 A 80 8 T S0 S el e s,
seltbcapalioter Rbéroriofti Mgttt &H@g%@ﬁ)gglee‘f‘ﬁe%‘sdﬂéﬁa@,' MEMS

chai n by nethyl ene conbi nation.

spbsieatess semmicomductor pacidiges iclteh Sbgthér, bppageaser processi ng
according to claim 20, wherein said a functiona

group of the side chain of the polyolefin resin has

o i AT B B 0 Sy e

24. The pressure-sens

of thiiRs 3] 4%, BCAHRN T, Whetcdn sill Aotk i eithih ?Jnﬁ%%xcﬁl?h)g Wi&For metal

mat eri al contai ns pol ynorbornene resin.
spbsteataur e- sensi ti ve adhesive sheet for |aser processing
according to 25 claim 19, wherein said base nateri al
cont ai ns pol yuret hane resin. 26. The

“pol yur. _ he o
Recor aing TomeaEFuARRER ) SRS A Blepief Bl ResdF e € taim

oc6ywherein sail byat kit 2@ btaiak pbBBldhin Bln27. A
manuf acturi ng nmet hod of | aser processed parts
characterized by using a 88 pressure-sensitive

adhesiye eet rts in any one of clains 19 to 26 for
| aser it %ﬂe mangf%cturmg me?hc}/d ofr}aser processed parts according to claim 9,

wherein said work is a sheet material.

17. The manufacturing method of laser processed parts according to any one
of claims 1 to 16, wherein the step of processing the work is a step of cutting or piercing

the work.

18. A pressure-sensitive adhesive sheet for laser processing used in a

manufacturing method of laser processed parts in any one of claims 1 to 17.

19. A pressure-sensitive adhesive sheet for laser processing, irradiating the

work with laser beam of wavelength in ultraviolet region, and processing the work by
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processi ng, wherein a step (1) of adhering the
pressure-sensitive adhesive sheet for |aser
processing to the |aser beamexit side of the work by
way of the pressure-sensitive 5 adhesive |ayer, a step
(2) of processing the work by irradiating the work
with a [aser beam and a step (3) of peeling the
pbles&ur e- sensi tive adhesi ve sheet for | aser processing
fromthe work after the machi ni ng. 10 28. The
manuf aBtherdin thapetisact-whsitias edhdgiveshea der lsdripsocessing is that at
ccording to claim?27, wherein said work is any one
tapressutgaiensitiye adhesive dayer ipravided opertiasometecialyr |
waf er s . trates, ceran c.substrates, netal ..
subst r%lntderg%lgég Fnég%%éﬁtgﬁlgg r tg)se‘g}‘:r@’r flgsnge) Oqatilﬁ E/Ee material is 0.4
ny/pul ? ledé Ng el enent substrates, M
ggik?gur??/ég‘?ms)g%ﬂ:e\gknduct'or packages, cloth, | eather,
or paper. 15 29. The manufacturing neth?d Ff_lasg; o
rocesged parts according to any one of clains )
SS?C@r ei etHﬁ%SSEfeéﬁnﬁf“’%?@t?%@%ghgettf@relam iPrRodessing acerding to

Qhinf 19, WHEe R Said BHa&! fhdfal (GelRd #dlyc?lgﬁn resin.

21. The pressure-sensitive adhesive sheet for laser processing according to

claim 20, wherein said polyolefin resin is polyethylene.

22. The pressure-sensitive adhesive sheet for laser processing according to
claim 20, wherein said a functional group of the side chain of the polyolefin resin has

connected with the main chain by methylene combination.

23. The pressure-sensitive adhesive sheet for laser processing according to
claim 20, wherein said a functional .group of the side chain of the polyolefin resin has

connected with the main chain by ether combination.

24. The pressure-sensitive adhesive sheet for laser processing according to

claim 19, wherein said base material contains polynorbornene resin.

25.  The pressure-sensitive adhesive sheet for laser processing according to

claim 19, wherein said base material contains polyurethane resin.

26. The pressure-sensitive adhesive sheet for laser processing according to

claim 19, wherein said base material contains polyalkyleneglycol resin.

27. A manufacturing method of laser processed parts characterized by using a
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pressure-sensitive adhesive sheet parts in any one of claims 19 to 26 for laser
processing,

wherein a step (1) of adhering the pressure-sensitive adhesive sheet for laser
processing to the laser beam exit side of the work by way of the pressure-sensitive
adhesive layer, | _

a step (2) of préce,ssing the work by irradiating the work with a laser beam, and

astep (3) of peeling the pressure-sensitive adhesive sheet fér laser processing

from the work after the machining.

28. The manufacturing method of laser processed parts according to claim 27,
wherein said work is any one of sheet materials, circuit boards, semiconductor wafers,
glass substrates, ceramic substrates, metal substrates, semiconductor laser or other light
emitting or feceiving element substrates, MEMS substrates, semiconductor packages,

cloth, leather, or paper.
29. The manufacturing method of laser processed parts according to any one

of claims 27 or 28, wherein the step of processing the work is a step of cutting or

piercing the work.
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