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DESCRI PTI ON MANUFACTURI NG METHOD OF LASER PROCESSED
PARTS, AND PRESSURE- SENSI Tl VE ADHESI VE SHEET FOR
LASER PROCESSI NG USED FOR THE SAME TECHNI CAL FI ELD The
present invention relates to.a manufacturing nmethod of
| aser processed parts for machi ning works such as

~various sheet nmaterials, circuit boards, 10

sem conduct or wafers, glass . substrates,.ceramc
substrates, netal substDESERIPTEENI conductor | aser or
other light emtting or receiving el enent substrates,.
MEMS substrates, sem conductor packages, cloth,

o AERR RS e or A B ap Bhers, v

PRI UNGE-SENSITTEE ATIARSIVE IBETFOR BASERAPROCESSING USED
pressure-sensitive adhesive sheet for |aser processing

used for this purpose. HIRBANIKGRUIND ART As t he o
el ectroni-c and el ectric appliances are reduced in size
recently, conponent parts are also reduced in size

T%faﬁ@l@ﬂ]ﬁﬁ[ﬁn definition, and high definition and
I'gh precision are denmanded in machining of parts at

- MBChi TheBreBdrR Ghveh@sh Riatdslo a3Ranackirty heBsd of Rsérocessed
conventional press processing or bl anking process, the

pptefor siaghining werko sich-es vard@6 sheat anaterizds, cirawitbeard$

demand cannqt be sat. sfied. Dr.iIIingTof matjerials . is

SCIRICBNANSHE AL S 1802 SHESHRIFS 1S5 ramig AU o FghsubsERtAS: gh

sl on. 1 o . %
SRR 1o B0V i a5 i DA Bl i
shtatraley, seiBoRindtoipaekagdeBtchsth Ab&h&y patki BftHeake! bipasing jaser, by
25 attracting wide attention. In particular, the

cuitiosi dilkg, merkiog, d9oung. senbiog.drimabsgrqtation shapngpiogess, and
of | aser beam snal | g.ealt damage.and Hi gh definition
an Progyfre-suItye 384‘1%"&‘{3 cet JoR 'APR BTG HEMs e J TEBSHBEPQSE-

fine drilling method. By using |aser beam however,
carbon deposits and other deconposition matter
BaaleGRORINIDD ARW t he wor k, pressure-sensitive adhesive

tape or absorptjon plate during 30 | aser processing
may s éhe destons apdelestic applipnres arsrrduded imsige eccently,

| ' f | | ed, d i i
cfi SR Par St dd B s A oS R Ry #hd Righ definition

ahdBigh ?%%isgfn HEHeBRKIFA R hChiAMgWTipBds AGHEMMENS Bt bf +/- 50
of pofassi um per manganat e,
um or less. In the conventional press processing or blanking process, the precision is

about +/- 100 pm 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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the environnmental pollution is increased due to
treatnent of the waste liquid. Sticking strength of
deconposition products increases in proportion to the
| aser 5 beam power. Accordingly, in the case of |aser
processing at high |laser power, it is hard to renove
deconposition products in aftertreatnent. On the other
hand, if a specified region of the work is cut off at

atiBtRatnidhe ciltudkdeseatingtb ea8dveathe gscodipositivimpebdiict| Y For example,
after processing, and handling is difficult. To avoid

- in tegasqefrwetslesmprsingdwolstrigeagueaigisohition of petassiipe permanganate,

S B T B LA e SR
T S £ A g o e

bsamppoweed Acwrdinxlgdinahe easdof lasg I_ﬁh@eimg alriﬂgﬂi taeenmmr_ 1iBis
diced by |aser beam As described in this patent . '
hwé‘rftenr@n@%e ciecomésmp@pwgu@h teafiesgegimesles a base

mat erl u t she
o ess ks Bt B ESRELiselpaR e BRHCR qutof giongpidhe work
(&t ﬂ?ec@f drb §of??ﬁ§ﬁleﬁﬁ§ﬁhﬁél’ r&d&stl RE fand hB&iling is dlfﬁcult To avoid
pressure-sensitive esive | ayer can be cut off by
thig part dbdangpeviiict ecdidreisdefpprartwitioeebeingprootssbdk cut of f
by | aser beam Wen using the dicing sheet djsclosed
i n t hAS aspeeifie skaraple of kaser 359%%9&@ ing methad of gamigopductor
I g u ff fun
el T e lgrRt Rt JapRion B BA TR o AS43747. 1 i

meBRRI (HREAKE suppbited aREfixcdWAEliSIRE shed® Ihd ﬂﬁhr%rkas) diced by
Accordingly, a deconposition prodtct of the

lqsclelmur e-/sedostiibodan dub patemaefesanee 1nthy didimysheet dontpois¢tebase
|nterfa e of t he. di cj sheet and the work,. and y
nefydigg a @@wﬁékeq%rﬂné raﬂ%%%urérseasm)d&a epiye lﬂYFrn&ﬁmosed on

o{?ﬁﬁﬁﬁfﬂ@ ba%% ﬁH{ehalt 0 P@gtﬁl 8 &gést[}&re%'eﬁh&ge z?tﬁ'lgﬁ% fagr?man be cut

er appl i aser processing

offaiyaeseh Béadnhﬁ?hzﬂ@t‘ﬂi@‘é@pﬁoﬁ%hgﬁm& be @@mﬂf BY Rlsyr li?:)ﬁm

aftertreatnent. Further, since the process includes a

t her md¥ hanl@mbe d@mg@hg% dgﬂ@l%ﬁfbmstharmlbbme@et 0
th I lt, th

RN e R MO 3@%5@ ot RheRE (Ggilength
p&@&ﬁf&f LA BLAWipRDY, Rk 1Y a@éﬁ@@ﬁﬁ v&Enggﬁ‘@% nm).

aser’ and water m-crojet so pr opose

Acdafapbs e deadrdpeyiidon fradwnbf e prédeat3-sed«tii@Oydhedise layer may
disclosed in this tﬁubl i cation, the pressure-sensitive

adisingdheqt ﬁ@d Hgsworkoangd mamstickdiraly nthe

pres senS| dhe er
AR A Ry A R G R AR ot e Bl R Fom e
woB A4 pPHOMBN D IRerYrobRGnLaSK idineE haki to aHovelBe Hé}ﬁ)@lt
materi a can pass jet water stream of water jet, and
ctthpletebynby afieratatorent urliunter, yipee thorpeseus mehdnsa thiexraal process,,
dhesive | ayer i (f provi ded between the base materi al
orfiens are exposed to thermal 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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radi ati on curing type pressure-sensitive adhesive
layer. 5 Wien this pressure-sensitive adhesive tape is
conmbined with the water mcrojet and |aser, and used
in a dicing nethod of sem conductor wafer, therma
~damage of pressure-sensitive adhesive tape is

| essened by the cooling effect of the water jet.
Accordingly, it is expected to suppress nelting or
preaaepasitiveadhedivgpfoansd be osepide bf the basdhatstisealdtite basgr
base material by heat of |aser irradiatiaon. However,
mgtaial eaepapnigh M@ng@tr@a@ ehupter & andribsneraragighen curiggiyne
in.the dicinag method of sem cqnduct usin on|

ol SR 8er PSRRI e Bitc W Lp R
R RnBRHAE bt prEulRS ARV EHHRYive If)er.heat of | aser
irradi ati on, and the deconposition products of

pr ess Wienskis prasswre-semsitiresidhesivatppe isoronthasse wigh hieivadter microjet
may i nvade into the interface of fhe

ang kasar il werl & # figine methed pleeraiperducion walsrhermnr demage of
P BB 0 SR80 01

pro nes" as ne may OcCcur.

AUShrafhplR ek expeetedit® supy E@Vnﬁ’elii%p@ddcbﬂ'gbsiﬁéh sRstbEREensitive

the cutting wdth in dicing. IS is because the
adhesive hayenodlbdse insterial by heat diJaseheradiatioet eHowéverhehendther

plsShireorce sHREEIA § bbb B et kefcomecor by g
o LT B LB P e LS Akl Bk o
theresedillasr freddittival aHd (e dedinhagitoh Tﬁfr@:ﬁﬂfs AHRBOEESehsitive

I Cl enc

arts easily and at production ef; %/ by -~
adifepive dayee bybase pptetd may inade ano ke intfaod ot the presshe-wensifive
urface due,to .dec osi t.i on products en chinin
e afeet B ST BT o P B 18 Ui 1 B° GHipggee drea, and
si?ﬁia??fobié?ns%{s%ﬁ@:ﬁ{on@d AR RENS  WhitPuddN G MiGORE here is
or faser processing for use In the manufacturin
a litilindediicidgahe cuting eddbdd dpadd. s . ThIN bpcasethe cunlngwidtlsis
i ntensively studi ed the manufacturing nethod of | aser

ligited by therlipmptes olthe Watadetur Elepem dha mymufedwing slBoignoeef

far l@ﬁﬁ’r .rocelssi{n?g in order to solve the above

365[_?18%? TORES I PRSI | notii ci ng various physi cal
properties nentioned 30 below, it has been found that

the objects can be achieved by constituting as
SUBBIARGE OFBEIB N VENTIOMEr eby t he i nventi on has been

achi eved, That s, .the manuyfacturing nethod of |aser

pr oc e $ReVERiands devisqdainithg Hghtiof the aboxe proklsursaand it isfyypnce an
: I r [.ac i '
olg%tl?ﬂé}ec% to g%%g%tsas#x%@%gﬁne%@s{h%d %? getsgrf }%rrggeiséeglgaraptg egﬁiyna%d at

pressure- e U1V e ‘shet
pledo&RREfRfiendy Kﬁﬁfe@iiyﬂ? stifiteRigkcoftdninAtaHet the ReSThia
wavel ength in ultraviolet region or |aser beam capable

. swiacadsotbdacgmpbstion podugts 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
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ultravi ol et region passing through nultiple photon
absor bi ng process, and processing. the work by
ablation, in which 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 ratio of |ight
absorption coefficient expressed in formula (1) bel ow
bélswléhd B8Ry BRMnventidNthat Béch d¥Bieched conprises a step of
adhering the pressure-sensitive adhesive sheet for

| aser Thatds dwsimmpfacgutimemetiod of rsanpregéssed patts affthd ingention is a
wor k by way of the ressure-sensitive hesi ve | ayer,
m&n%fléeta}/lag n{?ﬂ@é@é LSREPIPRESS waaraﬂeal&rfigy HYERe wor k

I . AW rr N

R L U e R T

bétng bewatdiéngtit ivailirivialdi RiglororilefB&int Yarble dT:8508ind tholight in

15 inducing ablation of the work, and a step of )
ulrgwiolat gediorepasring shrouglswulipl¢ photoniflsorhing privess; afdyprocessing.

| aser . processi.ng.fromthe work after.the machjni-ng. As
theiorl, Y pblaian. in pdich Al deast %.P@S%?jswt{}@@ﬁ?eﬁ% s grovided on
. ol LG o . _
o BPS TS VR pre Sl O leve SEUB  1ARE BRIl Loing o
mlategihl ofomhith tatig oftightatBoiptiog cotfoRAt expiedssd nafoémolh (1) below is

sem conductor | aser,- MEM5 substrate, or sem conductor
lepsibiRm §.eandbis mapthasl eommprisgha sigh 9badherios thopesiues-sensitive

o4GRESH B BR8E5H 4 BB BERESRRERAH G o o
pEYRI- QG e RihcIRe 1AV, a diod GASOEALID reh%%{% %yc;ln%a%aﬁgg the work

in light of wdvel endth "‘of 3557ri|
withaUdsacbaean ofyvithein Radnef of ths radiationdsieastydfar fandig 4 he
invention, a pressure-sensitive adhesive sheet for

thrpigarhols gdhe worle pt highen thasthe dwariatianeintansity ef thgeshold for

: Lve,: Sh having_at | .. pressure-sensitive. .

BRI TGHEbe wPR i Usm EREViTBE PRENEF AR e

shEBH for I&E&%ﬁé’ée@siﬁ%ﬁ%hi th¥ ot RES tHE mHbBiGingS atdsSthé @drit, Rarious
condition that the ratio of absorption coefficient

metepiale ssydeiused, anchudiag (ldet mptdrial sirtiiahodrd, AWhecondsitog wafer,

o SBAGH EETS Arecmeal heteS T main T kel i demen
QAP bER A Blapk S SEMBSAR T, b CORRGRIA o,
Thi s R&idEliptisehsbifionksefielcnos (saefdtiosl btficint bhe 4

pressure-sensitive adhesive sheet is smaller than the
pragsytereosigne edwsive sheshfordaser procogsing in lighhebwavdlengilpoS 3 nm)

| aser beam .the heat,. accunul ate nit volune of
! (Pvodimeogiiin phgoncRdihl S Uheltrat i b Bl il e
th . / . ] el
oo iad AmiRbing ool ettlstr probfssePpaRS S R, ¥
préssarcedensitive adhebilve sheat Korilaser proaeisqbethevdly presagesetséhn

ad%];si\rf? srh%ett) hhzrca.l\ri]intg I;te lelemrt ra%?‘clesiall'e?sgnsitive adhesive layer provided on the base
material is used. This pressure-sensitive adhesive sheet satisfies the condition that the
ratio of absorption coefficient expressed in formula (1) is less 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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“intensity of the threshol d 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

*.as conpared with the work, 10 generation of

pfb@ﬂﬂémﬂsiﬂ\ieoﬂhéﬁﬁd shoet islsRaller tidl thé alsorstion coefficient of the work,
ressure-sensitive adhesi ve sheet can be decreased.
ceq ifrexgosed to é@éb‘?ﬁ@@’s ﬂtei Tt pesymylagedarss ynitoolumafsi t
en the pr.ess - sensitiv hesi v
PG SthstiR aghifeirs it S PGB el ST BoitE AP Aataif. the
ﬁ%ﬁﬁ&§éisﬁﬁ/e%ﬁe§i’€e SHRRE B8 SEthaf IBNVGRI Of
nanufacturlng | aser processed parts easily and at
hi gh Ppherdfoct,iibDtheefdrk i iemdipted awitiblasqrivesmnif edbre fan the irradiation
Further, after treatnment such_as wet desnearing in

, "H%%éy of therthreshald 1@@&@&@8@#@ eﬁthﬁé&qrw@deﬁlﬁnb@ tapgstaldeg

A0ty PR il UL SR AL BFEREPE N BrocklFoy

st and it con
la‘sﬁ%ﬁ@ tHeqReRhireeddniifion ﬁ@fé&l@b sﬂléé@ﬁ*, hardp peRESIed. Si ASthe
deeonposition deposits can be decreased, a higher
DIeSSNES- smfsﬂivaadhesbﬁmhﬁen1sha‘dh@re@bsseﬁms cbh*@aiddr\mtg‘ﬂue putk,
can e e hanced, . 20 B Sléh .usipg the | aser beam
gFreratinat ﬁg%ansmqm residig Blede a P’b Pflesqué%éfinsmﬁéé eswe sheet

c&%a&gc%a? 4. absof R:'sqﬂ? d%%b%n}!)dsﬁﬂ%m rleﬁd s or | ng bosit S&RN%QH the

passi ng I‘OU r0CesSs,

wolleariase pﬁefssdrh-@eﬂsﬁwe a@ﬁ&@m@etoénd doRkarneeand 6F so-called reverse
macronol ecula material, it is possible to process by

sigh of prohesvingaan b sepriressedai tHiee, a method pf manufaetunag laser
roce ul.t, edge Qns are free fromt
PIREFS PH&W@@% 3 DighPTofar o T HEoY AR bg REFSEHEHI ngs
can - l
preC|S|on an réﬁB&@ ?lty d%gﬁ%ﬁﬁnhgﬁg %%}gg@gp@
deompasition vestduel dah babadktddas @h addigamwdstcladuid ﬁeatﬁieﬁglchssary in
ossi bl e, and wide cutting allowance is not needed.
@Qimenwa@ihﬁ?gﬂlﬁosSkm@J gt eantibuies togaguctigh lob wavitaamental load.
han bef or acturi

PR eb Sirge S UrasT o AEDTS i P g, Apjef Bower of laser beam

isTRABERGHY 'ﬂheniﬂrd{%htﬂﬁ@ & bd @8hcell OCessed parts
characteri zed by using a 5 pressure-sensitive adhesive

sheet Bésides| B asingpthedass beagn of waedérgth mgultriréolobrdgion driiaser
| aser beam of mavelen%gh in ultraviolet region or

bqaayéﬂpal@’@a%ab%%%g dheolighi By eliByialet repon pagaingthough multiple
pﬁJ t$n aBso%n%‘%Pm%stoﬂl tﬂé‘é L9ty %ié% mg‘ﬁéetd & ﬁ: BQ&B&Q

I'Ng Pt 0CESS proces I'ng e wor

mﬁ&bﬁio'l&ﬂlar nfutoMyl Clhls%sshﬁ@% pRCESs DS PHORCESR AT éBIﬁlon without
adhesive layer is provided on 5 a"base material as the

reporé gstheena @nsicts. v Asaitesslt, wd g bativns ae fieadsm thermal damages,
an%’ﬂqlg ggtsslegt%ldnsuaild r(])%eﬂamgs 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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mat eri al of which refractive index is snaller than
that of the work, and this nethod conprises a step of
adhering the pressure-sensitive adhesive sheet for

. laser processing to the |aser bean exit side of the

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

a step of processing the work by irradiating the work
with a |l aser beamof within 2 tinmes 10 of the '
prossuaetisrisitbr adnésivsdhieyt fbplasérqirdialging itrhdiatigithd @¥dek ith laser
the work, at higher than the irradiation intensity of
bean of wevelergsh in l%@rawphg reglixheeri laser beam hapahbr df absorbing the light in

e
ngla RenhakoRgL ?a bﬂe%‘tﬁ' m%venﬁh@ﬂl\% r is provided on
abs the S

ractive in wor kK, vari

afﬂsa:teeﬁatahﬂ am)e Ihiessuﬁe%dansﬂtmé bdﬂdalsﬁ@ shée €br 1A%k pfdca:ksing, using a
circuit board, 15 sem conductor wafer, glass

mgisial pEwbich seffastive indab & sealler thenthat of msswcrr&; and thisgnethod
emttin rLecei vi ng el enent. sub

oG Bhites Ao 0 PO Big thE reRasrE S P s BRhE sy Bt forasea prpspsing

tPRE ARGEpeah 28it RIS Helroik | V6 R Px%%u\f@-séﬁﬁ% all8Sivd8yer, a
refractive i ndex of the base” nate smal | er than

steh ef peteanipitheworidexiratiating theowéck with Biasetsbeagl dfivéthin 2 times
Eressure sensitive adheS|ve sheet havi ng

tbe inedigtinn integaily for 1 orm% @agfeughahfée itpthe érﬁaak |aé highpsihan the:

d
u'}ata?atlog flntglg Vo%thr %101(4 gx\go ealﬁu!feglé)g l% e 0§ g nags(%?l?] of peeling
%eﬁﬁ%ﬁseﬂgiﬁ% éc&'esﬂv@ sl%@ﬁfdr ®dset ﬁ%@es”sﬁhgtﬂlﬁfn WRrkork after the

Génerati on nmechani sm of | aser ablation is derived from
metleoingon Th mftaativeomdby melwt lemein ab sbsqbtte oefractimelindexc eAs the

as the decel eratl on rate. decl.ines, the propahility of
WEHG YRHQFdBAtEH %@%WSW%%‘F"@W gheet @aiea\%b eigeiit bagad. | s,

e?ﬁc&ﬁlﬁl g @\E?er é(laés@%bét?a? ggﬁg%@sg'%%tew&bs{rﬁg 01&%‘9 emitting

oPicBE PRE %hﬂnhdnt h‘uli@itaﬂe@i‘ @émi@@ﬁdﬁctdﬂ%&? MEMS stbktige,tope
pressure-sensitive adhesive sheet of which refractive

ﬁmmd@xmgmrbaé@gWHterlal is smaller than the refractive

i ndex..of the work, base. mat er |, al s har d

pr oc 5% PIEHMFF- %elﬁ‘é“‘\XBP 1eSI¥(§ SRERE ?%’Fée otive %?ﬁlq hase
t han t he

mibfepg mﬁgﬁﬁ%ﬁlt%e}ﬁgﬁ%veg@%{gﬁ?ﬁ%s iol d i nduci ng

abl at Bpusiof tHef@essoreksengitide wdlichive sBeet hiwifig te refigetive index of
irradiation intensity for formng a throu%% hole in

thtc rb@swmaqznaltsn@ﬂ@bﬂm il rsfr@@t@@st@@w the week lﬂecdn@twn rate of

dh dl
QP ULIEER bbbt SeABESHR i B8 st Sl RS B work.
G@xﬁ&&tﬁﬁﬁﬁ%}ﬁﬁl st aEE leﬁ‘ﬂl&ﬁhstd@ﬁvw&gm e’i’ecttgﬁ ReLidlkioR By Photon

deconposition residue due to ablation of
ahsoqﬁmn,randﬂmnse id the degthestioneraehizelinesc thie poebabifity eAs@trrence of

a result, deconposition residue does not deposit
p]gge@ aRsepptionds lowered.  That is, as the speed of the laser beam 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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wor k and the pressure-sensitive adhesive sheet, and
contam nation of so-called reverse side of processing
can be suppressed. Hence, a method of nmanufacturing

| aser processed parts easily and at high production
efficiency can be presented. 10 Further,

aftertreatnent such as wet desnearing in order to
renove deconposition residue can be omtted. In

irgelehitl iof the ti@Rsiidld iddabing ablagiah GEthe Wik emdatithih 2 times of the
aftertreatnent can be al so skipped, and it contributes

| lmﬁla‘cmtmﬁensm fof fapming thneighaiols wetbie wokb esowerk is praseesed by

e osition de S|t can pe decreased, a, higher
IS POt SRR aheSBR shoes b T brasRy iR st
Fe?ﬁn@@erﬁﬁm%ﬁﬁ%w eé%h&ﬁ pr¥esssd d&%oh&a e'dav% thR SR,

wave engt I'n ultravi ol regli on or ser eam

_ gmﬁhin&)fdéccﬁﬁlﬁﬁftbmﬁgsmﬁrﬁduel tb gblatibm ofpressavd-edneitive aghafve sheet
~passing through nultiple photon absorbing process, in-

cathe desreasest 1A 1koiHlK d@@ﬂmwapndﬁmdlﬂ%doeémh«éﬂp@sﬂ between the

wg’ﬁ%?%@ﬁ!é ﬁ}%g%ﬁg g‘f}n}%flﬂe‘{eléiﬁl’lﬁl}’%%ﬁ?t %0 altrreﬁp%? ﬁ%fg%gcisaﬁe&) Yeverse
sidk @€ %ess ¢an b€ %1%46)%53&{1 OeIAREd ABGoAbEnahEB kAP aser

t her ges, and the cut sections and openi ngs
pmessb@pamodasmemdm hégtsiradwition efficercyeanbe prasentgd.
precision and reliability are enhanced. Mreover, as '’

- conpaF‘é@% afferirostment such 2sswet deﬁ)@ﬁﬂﬁngl ip @kder fQrIgVEg i s

SS and wi d g .
RS 5 Rl ol By Blkted'S 1 pa QAT Fasledidlfy iR cessary n
aﬁa@feadaﬁﬁpéaﬁ be'dlhoaskiiipfeﬁ edrnt c@fﬁﬁ&ﬁ&s totraﬁmﬁeﬁ oF 8&diktnnRétal load.

hod of |aser processed parts of the 25 invention
M(secarermnmé decmmpqsgzormbponitsmﬁn badaregsed) adsghen ppaet of laser beam
characterized by, using Eressure sensitive adhesive

isgnakled :faé‘Flﬂllea@Q“ngpé‘&%?g’s}P apgedadi ating the work with
| aser &&%nﬂ) IISl %gggsor f %L&e{lﬁié‘&? q%ttrﬁ\ggfei)fbg?orn or laser

Iaser eani

bétnk EdpébR! cﬁ'tabicﬁﬁhg 'ihdfli?gﬁ hmﬂlufahiowﬂ %glé'ﬂlﬂ)ds!slﬁg ﬁn@ﬁg{ ﬂﬁlltlple
absor bi ng process, and processing the work by

phdibmebsorbing proggsscin the cdse a§ theavgrk esmpeseddnfor taxample
adhesi ve | aye provi, on 30,a base nat | . as

OO St L hat B PORA R BO9EP L aDp O b et withou
6351‘1? e protRbdld A reBRl %ﬁg@%%rﬂfméﬂﬁ' T It &{ ﬁleﬂﬁal dag‘xages

ensity expressed 1 n fornul

afichthe cutgetiind 200 apéiis@scan eingsehivked asthe shanrglyt hel the machining
pressure-sensitive adhesive sheet for |aser

Piseisiagsf sejiabdity pe qnh@medb eM@r@met, ag corapard Pk ipgated aser

ressur esive .l aye st
g st g R RS Bl Ry e PRl e Aol Hidpee
dﬂcﬁ’%% pORAR & aq{arWeph%@m{cEm&fforEhe irradiation
Intensity for formng a through-hole in the work, at

hi gheln 4 differenhaspect the |naatnu@’¢tmmgenahm@/oﬁbsdr Ipr@:slmldd:aﬂmof the

i nducing ablation of the work, an
invention is 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, 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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step of peeling the pressure-sensitive adhesive sheet
for laser processing fromthe work after the
machi ni ng. The density in the invention refers to the
mass density per unit volune. 10 Ratio of density =
(density of pressure-sensitive adhesive sheet for

| aser processing) / (density of work) (2) As the
wor k, various materials may be used, including sheet

R lofwhichi ragelbf derkRRELhreSeNinoRRHME (DY is WRE fan 19haBGis

substrate, ceram c substrate, netal substrate, |ight
regihaed ¢ameprises a step iof adhgriag Sregmesssigbensitiveadifsive sheet for laser

R SEh R Bt Gres iR abi sl Onwe sYk by e of g ipure-sensive
PSR SRS 905 By SRR YRR Ll e
off ixdthrl? emee ofihkiivadiattnaatensitysioe drmgvh ftgorighehddeisth work, at

ratio of less than 1, as conpared wth the work, it
highegthee ¢ha iadiagon suensity Réthpesboldifpt indyciog ablaten offbamiork, and a
0 col L.idi agai nst the atons per .unit irradiation
TP Betinge B PR e aTh e T AU RSF PIor eSS e work
S .S | . . g I gﬂr]ﬂ . .
aﬁ%ﬁ@%lﬁ%@hi&g ' sgu?l?fagr @hlﬁeﬁ‘%tlﬁe gggg?ftg% t{)s sma I%gfr?g.lty per unit

vblwnee, even by emtting | aser beam the photon
absorption _sectional area of the |aser beamin the

pr ess Betio sbdensity 7 denskz of pressusrernsitivgadbrsivesheedfar lagar
han. i e \Work. result, it is harder to process

P%%gs%%k%ggﬁgfgg{@{@i ve adhesive sheet than the

wor K. ATHIRS @b Qariduls hI&iatOnlty b usdd! ARIvAIRShEERatkAR Ebircuit

beam of nore fhan the irradiation 'intensity of the
bbindeshotahductdr viafey, gdidsatbstmateoterhinge substkate, anelalvsiubitiate, 2ight

tinmes of the. irradiation intensity for formng a

M&%s trate, or

SRR GhLcREV BNg shernend sykstrte of samiggpaucter lasen ME

0

's%ﬂﬁﬁ#h&&ﬁ Ba&‘gressure-sensitive adhesi ve sheet is
ar §'

y procéssed. As the 30 pressure-sensitive

adhesThe pebReé-séritharadhdsi R HER 108 thedstic ONRALBHeMredded in
the work, 8 generation of deconposition residue due to

- ferhiudg (2dnf ks dsure-sensitive adhesi ve sheet can be

decr eased. a result, decqgnposiiion residue does no
deposP¥ UBEE eI CEEC-SeRSHIYE 3 S’t"ﬁé‘f]‘?ﬁ g’é‘é‘ﬂ% theddepgify jatig of less

OB o5 et S NS0, et B o

coltidimgragiiastthe atdehs|pap efit irfuidiees afd of &lsksSbeaasinlte and at
hi gh production efficiency can be .presented. Further,
Peesyuse-sensitvemdbesiva shigetas Thistis bereuseethe paekingpasfogmangeof

n‘fo‘lee%oujég is smaller when the density is smaller. Hence, even by emitting laser beam,
the photon absorption sectional area of the laser beam in the 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,

8




10

15

20

25

30

deconposition residue can be omtted. In addition,
waste liquid treatnent necessary in aftertreatnent
can be also s kipped, and it contributes to reduction
of environnmental |oad. .Mreover, since deconposition
deposits can be decreased, a higher power of |aser
beam 10 is enabl ed, and the through-put can be
enhanced. Besides, by using the | aser beam of

| e 08 Wl o B BB A Ao hASSF AR adhesive sheet

capabl'e o sorbing the light 1n ultraviolet region
capsde0@atddl UG ettt idpd@npaitiinassidixs dods inoPddposic Basveen the
the case of the work conposed of, for exanple
watkeandrthe preatuae-sensitiveiaghesiya sheet, prsbeqnigreinationpiceealcdpverse
. hgiochenﬁcal Eblation i thout .15 rgsgrt p@ theé?al
Slg‘? RIDECSSIAE Can PR SYRAFeSSedty o 1P Bihod oL MppRiacpigyaser
ngs
A S

pr eci Birtirer,afidrireatmatiishél 35 weteleambaigdd orddotemnaive as
conpared with infrared | aser beam Iocal focusing is

. dqﬁ@@@pﬁiﬁ@ré regithie kar be emittadng [a pdditiamcrastesliqnid treptmgaignecessary in
i cing,is i bl ¢ 3l |
B A M L L NS U

MIRIREH sBibe HASREpoRTiBR A PSSk REk bS d&redsB® a Hiphe Pbiveiof 18seB beam
manuf acturi ng nmet hod of | aser processed parts

is ehablad; taad tiratrdnghpat cap e enhaesdur e- sensi ti ve adhesi ve
sheet_for |aser processjng, irradiating the work with
| aserBesesnbiorsingihe lasspbeanm at weyslengthymailtrpaglchrpgipn or laser

| . : . ; . .

ol ST PRI s B S e g e

PHRGPERLASNPHOEES Sin tRehsh 0P ARSHRGoRPotdlof )\l kxdiyple,
ablation, 1n which at | east a pressure-sensitive

macthmelegulal mptarial, $t ispossilble do process Hyghetachemichldblaiontigiout
pressure-sensitive adhesive sheet for | aser
reﬁ%@_e@m% Pragitng Af & Fatlh & PFiophEiree dfqmy thypmal damages,
- |
s by ot U B B SR8 80 AR RE B ety Bnd @2 Sl i
prBEisiss uhe rédRBHItY be@nhshiied) VRIh®BRE, ¢k @ombage ivith infrared laser

processing to the | aser bean exit side of the work by
beagy lasal foqusipg saoesiblesanbividevaitdigillanfans ivact zgeded. dlence,

.step of ocessing t wor k by .ir.radi ati ng the work
aighg R BRI SRRt BfoVieh B Ptirfes of "t e
| 11 adha fyfifle hé YnahBfach@hBIndhéd 1504 5Bk pinkk of th
t he S\%%kftugg%ﬂ E{ghig‘cg’ﬁttel%ﬁlt ha%ct heg]i rradi ati ongi r?t en3|pt y %f ©
intvémealiok thahofactuniep ehatigodadil [ader procetset] partswiakactaized by using a
step of peeling the pressure-sensitive adhesive sheet

PIESHIS-seasitive pdstysishept flordasar peocgeTiRg. impdiaing the work with laser

B g, 0 IR o BR3P o i
ullr@viBlet RIRGESREAG oA AN Bl tBISHRRNY bbsofinyBrokdss{ @M 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 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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As the work, various materials may be used, including

sheet material, circuit board, sem conductor wafer,

gl ass substrate, ceram c substrate, netal substrate,

light emtting or receiving el enent substrate of

sem conductor | aser, MEMS substrate, or 10

sem conduct or package, The pressure-sensitive adhesive
sheet has the ratio of tensile strength expressed in o
of odtiin 2tifnd3 obthe iresHationdntehsityToe forplies & Hroughvkslt @f the work, at
found a correlation between the tensile strength of

highewsthan thedupdiptio intengie of theesbpldfor indvcing ahlatipmaf tawork, and a

B e P A B A

afl§GRORASkihiN Products can be effectively suppressed

by using the pressure-sensitive adhesive sheet of the

r at i oRatid of engid streagthen@énsilo btrémsls of ressuie-sehbidive adlase sheet
of correlation between tensile strength ‘and | aser

fosdesee BroceRying) Hffensily sirengibef ¥odar(3) However, material s

o TR Tk IS SRR SRR, v

- b&dd, RhibAAcBr Vhied Atk Quiiralt, Qé}aﬁﬁ@éﬂb?frétk,tlﬁeta@ﬁ%?hate, light

structure seens to cause relaxation of energy i
emrttiagl bateeel vinigteherhan subshretrof semasntwtiateser, MEM S sulbstyate nor
processi ng. Therefore, by using the pressure-sensitive
&§@HQ%£W%“§H@@€&having the tensile strength ratio of
| ess l. t the.. nr in
of 1t nore et Pk lAlle 98 185 yle 0B EpgRFEER MBressea
irf foadulalaf ofdbsstthgh wor k. 25 More specifically, if the
work is irradiated with | aser beam of nore than the
i rr adifbe present mtventirs fpund acheclatioebétviedn thedersilagtrength of

abl ation, of the . work, and within times of .the .
PrepfusgrRepsitys adies ‘f?si'iw h@&ngf%@ﬂﬁﬁﬁﬁéf?mwdﬁﬁl @sef processing

essSure-sensitive adhesive sheel _
cavod dffectipgl @ SSppresse® B lidihy theaftbiRBlevRnsit 0€ hdleSivh Shedk ¥f the ratio
&oqessed as conpared with the work, 30 generation of
olfenslepoength ohlasetiadle dibe reasombf earredationdfetween tensile strength

e RO, AR, B0RShe Sl Sephrast

' p%?@rt)\/\%ﬁ ~’dis‘i:9€er¥\§){hi§t éogxﬁegﬁjﬁgﬁ&f‘ ﬁ%&x@?’s&kﬁ%ﬁfﬁﬂ g&gpgggggré 81.‘0ducts

stRALWESE ridiBy inMRided %Qmetcgﬁg?’ﬁrgﬁ?f&-%f;%gﬂr%je \;}af@ca%iﬁepygvrg?rs, and

shéet, and contam nati on o- cal erse Si
hpeactssiungofddgh Hexibilipnr eSisbddtrutiarceemd toredado telafation of energy
manuf acturing | aser processed parts easily and at

if prraghated sedthdesen heasn 5o a5 torfbgwittionlly b poserseg: 5
Furt ftertreatyent such as. wet, desnear.ing. i .
or der 1157 Dk By S R oo L B R ¥ tgpsite
sttengfiietib bPless @S 1 Ssrhd IR HEnth AR MRy oREFRRE®ING dffthe
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

- 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.  Asthe

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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aftertreatnent can be al so skipped, and it contributes

to reduction of environnmental |oad. Mreover, since

deconposition deposits can be decreased, a higher

power of |aser beam is enabled, and the through-put

can be enhanced. 10 Besi des, by using the | aser beam

of wavelength in ultraviolet region or |aser beam

capabl e of absorbing the light in ultraviolet region

cpabs dewgedstd. ougha rashil,j debempedidiromrsidns 06d3inog deFosit ®etvech he

the case of the work conposed of, for exanple,

prshibie peass ae-saptiidyd agdhesive shest, pod goiarainaioppbereealled yeverse

hogochenical bl ati on without resort to thermal .

SHP 98 BES eSS Gon e shiRressed M ¢ Biethod of maniChy R laser

p%&%s@%aﬁ@éaﬁﬂﬁﬁnd-&éﬁ@ﬂﬁroﬁﬁ&i&%fﬁéi@&é é%ﬁ%eﬁa?%eﬂt@&.”' ngs -
can be machi ned nore sharply, and the machi ni.ng :
pr eci Fudherpaftbriredtinadt suth ¥s weedeemeaaeiat. orddrte eatedve as
conpared with infrared |laser beam |ocal focusing is .
derosanasition residuafapde ogiitedhg lapidanceastisliquid ttaetmeatinecessary in

58S B2 BRRPL P Sl LU LB et o

Marbhed sﬁce'd@é&ﬁp&hﬁﬁﬁﬁﬁ@ﬁs%ﬁ b8 d08redsB8 a 1AOhdrPERE bPRser beam
is a manufacturing nmethod of | aser procesSed parts

iscimablad; axdithethrdygheysit oan be enhaasslur e- sensi ti ve adhesi ve
sheet far |aser processing, irradiating the work wth
| aser Besidesmbppsing thel lessg beam A wevelenatiy meylirpwigleb regipn or laser

b{eﬁ%? ?zéﬁa%?q%eﬂa%rg&gﬁlg%eolg%h%%Sﬁ]i%ivﬁgettr%%orll | e%:sqf;l)l’g Iéﬂ‘ﬁﬁ%}% lénﬁllﬁple |

VIO egli 6n passi ng through mu

pBASR EBioing pRIEESESin A Blsk 0P BRSSbRGomipdSed¥T for B¥ample,
ablation, Th which at |east a pressure-sensitive

madieawilsauldr syederial sit srpovdidle do proc2$ by dhatehemicel atddticaswithout
t he re-sensitive adhesive sheet for, | aser

re5Ps e@éfe?xﬁ PIORSsHg 48 2 Traplbisdgs peptiophatsfree fiong thermeldagmages,

[ r [ - j : .
PR SEAREY BERRERaE beliach Tt it (aipts? ard B iR bfing
pREBRSIUING releibHlity lavcenhaitedl VBIGESRE, ok @omphi8 6¥ith infrared laser
processing to the | aser bean exit side of the work by

begary ledal fovasipg dspassidles anbwidevcattingiflosianes is apenceded.st Hence,
of processing the work by irradi ating the work with a
dﬂcﬁé?p%ﬁﬁ %‘%W?Wef " CFiﬂ?ﬂ?gbeZ the irradiation
| nt engy & &iefefing hQIE 18 nfaruPlcARY-HGhSa bitlabdd ritbded fth
11 hi gher1 t han 5?’Ee’i rradiati o%@’l nt ens{:)t)?1 o?)r%r esﬁ%ﬁ%o ©
infveritidnnd aenangfbiragirasnhaf of lager perdssscd partachasdotgrizell by using a
peeling the pressure-sensitive adhesive sheet for

PeaE-ssiive adhesiyersheghferlasanpracessng, dradiptingthe Mogk mth laser-

t f .1 ot.al upl ener = (total.coupling. P
bRy et im0 S Rt o o B B ifing the ightin
ule@vidldt Aehi QNS4S o Whro BHEMBRIPROPH AP Msb bt dErob&S! 4hd processing

componen conposi ng the base material and other atom
the ok ibpgblation,in svhier 4 deastd presdur¢-stmitive 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,
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 Wo-rk 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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wogs en

coupling energy B of m ninumval ue out of the total of
coupling energy of one carbon atomin the nateri al
conmponent conposing the work to be used and ot her atom
coupling to this carbon aton) (4) 10 As the work, a

sheet material can be used. The pressure-sensitive
adhesi ve sheet has the ratio of coupling energy

expressed in formula (4) of 1 or nore. Therefore, by
highemn@ai the inadistet @taneings of thvehaldfosindecisyalddatidroofi thg wollg and a
total coupling energy ratio of 1 or nore, processing
stgp of peelipg theguressurseseapitivg adhegivesheas falaser progessing frm dlag work
a.fthaiﬂ thgl_tllj of the work. More specifically, if the work

T PAHBED with | aser beam of nmore than the

i rradhagd | ] Eher AAN G Rnimum value
abl at }{%ﬁ]{l’ %o%%%&%?f?%ﬁmt%ﬁﬁigﬂ%i meés)yj of the o
outrgfabk @tdl oficoupliag shérgy bbond crbomaom ih tiieesih chmipendm

the work, the work is processed by |aser but the
cqmpasing e basegnatpidl and othsr gloms peupling {0 this @rien atom / total

rocessed. the pressure-s L i i
R SR B rat B SRR AP b of PR gfrd Wi Bhneloitbon
BRI tAE mARNAl cHRSRBRADHRIhe TES vatero e @isé ParfittRdr addin Of

pressure-sensitive adhesive sheet can be decreased.
cApling tetid ¢arbaetompbi ti on resi due does not deposit
bet ween the work and the pressure-sensitive adhesive
sheet As fisdverbnt siechmetcal ¢an bedisedal | ed reverse side of

proc e‘%ﬁ% EI%SS%%]FEQISItﬁfg %ﬁﬁe%ﬁ%esﬂaetplﬂgg ?r%’ raflo ?fc{/o%gﬁlag é-r%er%)lr gh

manuf acturi ng | aser pr-ocesse eas

elpresied id Prmehidcifnemsrn be 25 presented. Further,
after-treatnment” such as wet desnearing in order to

r enov €herelfocs by asingithhpreesiretsensitive alesoiei sheed diaving the total
“addition, waste liquid treatpent necessary i.n .
ORI EPERY FRROTdT TBeeaPToBessIng sy &P Pawaresensifug pdhisgive sheet
- X j ir X " . Qj
R A0 S0 | SRR AR R 5 e

bl mefe thasek ikedatiortdnsity oAbk elttestmwidlintibeing ablation of the
through-_ ut can be enhanced. 12 Besides, by using the

in DfimggoEthe igadiation igtensisy fosifenming g thepugh-hole frethe

case, of the work osed of  for exanple . .
VR bt PIEessed BF Taapt byt ihd mrefyeSIBrE ¢ idhesivs sheetigfyerdly
prR64:0¢ Ne A CAL pARLALIsOR Ve MBEivE GReF & b} FREEBEd as compared

process. As a result, edge portions are free from
witheharwbrk aermgeion dddcdringosttitin regidbe durstoabbitiop efipregaire agnsitive

be 5 machi ned nore shar‘L{)I y, and,  the nmachi ni ng )
afiesiy shash camber desrqantsl-| A5 Epeiteienempestion 1vBiidoJess nofdeposit
b%tgvg%? %gwcy}%%gd re'cr%ésas{u%gseln 7% a&%@ﬂk sﬁc%‘f,%lndfcgﬁt‘iﬁfir[é%oh%f
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 throughuput can be enhanced.
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cutting allowance is not needed. Hence, dicing is

possi bl e at a narrower allowance than before. In a

further aspect, the manufacturing nmethod of |aser

processed parts of the 10 invention is a

manuf acturi ng nethod of | aser processed parts

characterized by using a pressure-sensitive adhesive

sheet for |aser processing, irradiating the work with

| aser Bekia@}b%sm?ﬂﬁl 18429 barh B Whidlengtiolriltra@gied foglin, in the

'aser beam capabl e of absorbing the light in

cadetaf i whrstcompgsasroiplas skargplemaugholegulai phtstiph dtip possible to
t he wor k

~absor.bi ocess,. .and pr.ocessin _ by
PSR RO LA o BRI g 0o HPBAIgERent | vAs a result, edge

p?ﬂﬂ)ﬁ§ b G dea¥dRh tﬂeﬁnﬁf&%ﬁiaggﬁ afld th%%uﬁseeg?&?soérmlto?em%s & be

e pressure-sensitive esive s ser

nikhiees sloRgshatidy,t@d dhe MBéEhiba preelsiodardelidtilit 8¢ enhanced.

speci fic heat expressed in fornuI%@§5) is 1 or nore,
Mareoveni as companed avioniiated dasembeams ocst fogusing ismpssihls, and wide
pr.essyre-sensi tive, gdhesi ve .sheet for, | aser
cpige alayange it pesdeds o FTepes f1cg 16 PoysiRle 8t 2 P Wi alowgnee
ﬂﬂ@}wgﬁ&the pressure-sensitive adhesive |ayer, a step

of processing the work by irradiating the work with a

| aser Ihefmh2Oaspéctydht hianuficturitig Incfiod dfdader padicsied parts of the

intensjty for formng a through-hole in the work, at

invienties ispiammufasiringradihed oidaser prasassed paby chapcierived #y uging a

i nduci ng. abl ation of the work, and a ste f el i
i pasu iR attishg Pry dOSateer et draufit Be PO wid aser
bR 6L A RMIENSoI8PTekiond: 14REr bE SBable¥ralsorhiak R light in
of specificC heat = (speCific heat of :
ujiragRdat regigqepassing Weoagthmsitipde gliveet aisorbin@frobess eand processing
processing). / .(specific heat of work) (5) As the work,
thearqrk by 718 MaGhe) lesst YpIsEsurS-pRASIYR ﬁéz@ﬁ@éwer is provided on

BB S SR RO PAhPEcHiRne

nﬁfﬂrfal dNGhiek rdtRGT isﬂédﬂ@c B2 BRptkssedl AstorabR (9f is 1 or more, and this
senm conductor | aser, MEMS substrate, or ‘sem conduct or

- methok agepriss ditep ofadbérang the praysureshwitivefadhesies sheet for laser

rocessed parts of the inventi is 13 characterized
P@g‘;eﬁﬁgwgﬁg %ﬂaﬁe@ A AsWfstlt SwornG Ry 8f @ﬁ@éqssmﬁev%%
RS sn Rl e Sk Y ARG e SORE bt beom
obwhiBisi Mémésofekic Pfadiatioe thtenkitg foefeemifiataathtoulgh-hbld 8 the work, at

pressure-sensitive adhesive sheet has the ratio of

higherdthan e rmadiationgnisas o threplal dilvrand®ingblatiaerofiibs workg and a
<A Ry R AR Gl s
aﬁg}qhé/\ﬁtém;ﬁgphot ons, and a mechani sm of : :

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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deconposing thermally. Therefore, by using a

pressure-sensitive adhesive sheet of which ratio of

specific heat is | or nore, the pressure-sensitive

adhesi ve sheet has a smaller effect of thermnal

mechani smthan the work. This is because if the

specific heat 10 is large, the tenperature rise is

suppressed if heat absorption is greater. Hence, it is
5468, ByRS R RASAYERSREShdd: Y5 188PBRIYRing

Cg?eet Z_tehag tsﬁg%ﬁﬁis. Mor e speciefi cally, if tEecwolrnRg IS

(heedinghicricaliedpredsutasatitive adhegifve Bhee) Havay dtieast a pressure-sensitive

irradiation intensity of the threshold inducin .

adhissizeilarer provided onor ldse matprial-« Hilis presyusgensiiiveapesive sheet has

irradiation i,ntensity f.or. formn t hr ough-hole in

teriaaf e s CumBllypE gy Mlker but t he

Pr €SS Whgitis R iSédnsireddd fgve SmeliBslsn §f if@hdhy cRIQRER 2RFlosion

As the pressure-sensitive adhesive sheet 1s hardly
bpexdtsgddctamsaod aparsa the whrkt byephotots, andyemectanisonofof

deconposition_residue due to ablation of .
degopyesing thesmally v Eheraiors by psiag @dressurgrpcpatiperdhssive gheet of

T TR MR e

. sBRefeffeand (5 HaPHcRBhnisaNhah (1ROveR! | THisIC¥eI S i?@leséfgﬁﬁc heat .
(0]

of processing can be suppressed. Hence, a nethod
isrtenguf the tampengtuteatsers suypposeesls beap absagptiasisigyeatend  Hence, it is

hi gh production efficiency can be presented. Further,
h@fl@réptpr@&ﬁwﬁﬂr%sa@ﬁ-ss%ﬂm@tadg%%%@W%@@ eHAEr to

it Vor¢ SESRARY ik 8 P LEWRRER o2y BRI of Wb thn the

irpbldiioh LB IBIUS teedhrddBoldlisduciiel AbREIdN oTisk Whrks Snt withit2emes
-to reduction of environnental | oad. 25 Mbreover,

obtha dmadigvonptessity fom fatepusi theoughnhdle indthe veak.gtic wark is processed
hi gher power of | aser beam i nabl ed, and the _
by ey i Rressiie- w2510 adhesiye Sheel Poheedlyippocessey 1 fsthe
' i I [
PRSSRL oSBT AN 0 Bt} MBI Eh A B vk,

- getletatiaviofldetonmsgitivh 1psidsd dig tb Bblatigi ofiplekdupd-sensitivo bdliesive sheet

absor bi ng@égrocess, in the case of the work conposed
cagfbe degreagsdanylsea regt, geqrannsitivauriduadaes mphdepopit betsveen the

R e ol e ApBE BuBe B E R bRt Sl boverse
siBObt #')I%Bcgssﬁ‘&g:aﬁ be @uﬁrgrsm&. heidmRt ARG DL maﬁﬁ‘ficﬁlﬁﬁ% Gdbr

sections and openings can be nmachi ned nore sharply,
p@neksédpartseahilnambat higheproduction affttierslyicabh bk iptegerted

enhanced.. Moreover, as conpared with infrared | aser

beam Fighes afteseeatingny speh giovetidssmeargigdnirdia 1o IRM9VEg
d&ltolng)\é\)%ﬁgg rd<id OtaP e %gn?tgedt Hep Q%di}ioﬁs, vgésfé lri](g.li(lfl ﬁe@%‘%ﬁf @cgssary in

a narr ower all owance t han before. In urtner

aigez[;?t@egfng?lt {aﬁeﬁmw AGhped] £ IDEIRELES tol rR&RItioR 0P eRGEREhental 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

beam capable of absorbing the 1igh’{ 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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invention is a manufacturing nethod of |aser processed
parts characterized by using a pressure-sensitive
adhesi ve sheet for |aser processing, irradiating the
work with [aser beam of wavel ength in ultraviol et
regi on or | aser beam capabl e of absorbing the light in

. 10 ultraviolet region passing through nmultiple photon

absor bi ng process, and processing the work by
resdt & thefinal ipfodskd. C A od resalasdigea pprtieas are dres digi theneal damages,
adhesive | ayer is provided on _a base material as the,
anghrthe suirsectianssingl iopeningirssi heanashined mese shagplyy and the machining

r.ocessi,n ing a, material of which transpi.ssi Vi
P SERABRIbIY B PLERGH oMATeR S D aMPFS SOvb R pber
bl 180 RocELDAHKEBRL hPRId i AowaHRSS Bndches.  Hence,
pressure-sensitive adhesive sheet for 15 | aser
diping depadsitde fim hdmwenakowheanhaxbeafosi de of the work by

way of the pressure-sensitive adhesive |ayer, a step
of  priacelstharpsppe, tie menp{aciuringdneibochef lass pigsessedprts of the

. the. |l aser beam. and tep of peeli,ng.the . .

imiionds & a8 e RS PORs€ nuBESel B Qfrecirized by osipe »

prb&cAFR-{hRi 1R alih & ehedt T6r BRG HrdticBEng, AgadiftthgWRE Kork with laser
various materials may be uséd, including sheet

baaat ef watelengih muittravidiet tegamohr 1ssenbexonchpablerof whfoebing the Iight in

| ass substrate, ceram c_ substrate, tal substrate, .
ulfrayialet region passige shropgimiliny P ten Ao RPN cAfProcessing
i . .| - i
o SR BT SRR th 3R G R BB SR Eran SR RE HRlacd on

a BAE hSat&ial b thel PHYRNEL RNsitife aBR8RBGh&N ForeshePProdsdsiig, Asing a
pressure-sensiti ve adhesive sheet for |aser processing

mafsrigheiehiola freesmisalitet the ebouptensegion of laserdwhemgif\s@% or more,
e s o SR RTHE SrSSR e oBRARR! et o
lalr U Ga BB RN 4o BEEE ol gk BT the pressyge-sensitive

adhS4ing 1dyBE aRteSPréceSOAS tHel werk a8 Haadistingsthe storlavthilge labe
transm ssivity of 50%or nore, the anount of | aser

besrre ryy 2 stepipkelingdthp pressing sensisivgradhesivesdoet for laser processing
frgre suraééﬁg%%éiv .adhesi ve sheet is set smaller than

I RHEo TURTACYREE t, it is 15 harder to process

the pA§ﬁ‘éLW@r(l§S§aﬁfdu§ inerBiNGs) ¥eustae B IdRRhE RGNS, circuit

If it 1s harder to process the pressure-sensitive

baeh esinwengiaet whitarzldsheububiate, cergmitesubbtiae nodtal substrate, light
deconposi tion residue due to abl ation of

- erpitigngserrecej wing clament aenEate\nd semwepducierlasse MEMSeaibsigte, or

As a regultd{deconposition resi due does not deposit
seueQRURIr RakagE |« and the pressure-sensitive adhesive

sheet ThapdneRRLARE BRIHCAMDI Msed ProeddstEphrfsf HSRveriticigs Of
processi ng can be suppressed. Hence, a nethod of
chumetdrzet by usipglagsessure-sensitive adhesive 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 aresult, it is
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processed parts easily and at high production
efficiency can be presented. Further, aftertreatnent
such as wet desnearing in order to renove
deconposition residue can be omtted. In addition,
waste |iquid treatnment necessary in 10 aftertreatnment
fcan be al so skipped, and it contributes to reduction
of environnental |oad. Moreover, since deconposition

* heldposipkseesafe psslfekanste, adﬁedivegﬂﬁet theneie wairk! aser

beamis enabl ed, and the through-put can be enhanced.
Besi dHdt is bgmdasﬁongoquethea:ge&sun@mmmve adbesive slggteh thian the work,

ul travialet region or Ia gﬁan1c abl e of absorb
ST ORI SRR R r st O ‘%eé@fd tipme fﬁ@”f%?%‘alé‘ﬁe adhesive sheet
S t I '
o R1d5, P G0N G5 ol APy e
Wil &1d tht prebdurd- &rﬁﬂﬁ&labh&nte(hhﬁétpﬁﬁﬁ&mbatmﬁhmhﬂ@ﬂmmaﬂadl reverse
abl ation without. resort to thermal process.
side gf processing sapbe sumsn%dr e Havee armethod hénmwlfadmag daser
and tc’we cut ectl and openi s can bﬁ machi-ned nore
PR DA EAY 3&‘1%1 PrYP‘E OBF KNI A RE PRSP i ity
are
| aser 09%@3%%?%@1‘6?&@0%3@@%9 'S a‘%ﬂlg\g‘g quk'&f wi de
dmhtpbﬂlﬂo@fdsﬂlﬂﬁﬁmebe emitted. n%&ﬁﬁhoﬁl@m& liquétl eéarghentsnecessary in
ossible at a narrower allowance than before. In a

wedBentxep de alsoskibpadrigt dceanititesterpdigtion of erdronmental load.

d uf
MRERIGRSBFe FalrboRhioh Bt Kb SoniPed el BOHY iy bear
is@nafEE SRY R BONgh bl Gndsthedhy@gsheet for |aser
processing, irradiating the work nmade of a 25 netal

mat er Besides Byhusirgsthe 1dseaboanf ofveaelangtt in ltnavidlet weicnl cetlaser

- regi.on or | aser. beam capabl e of absorbing the Ilght

bffaﬁl eArebla of wsefb%&edwhﬁa}s@rrﬁwkh Fesighpasting tippegtymattiple

pREFEERY b HOCRRIR e BLACTRT SRubia sty Rt
maéirbﬁféle‘é@la{ AMRFal, % iPpOIKIEth ROcds B??ﬁo{&ﬁeﬁﬁkﬂ' ab®ftiohR@thout
pressure- sensi tive adhesive sheet | aser

reporb toethetinrag progedisng As araswt; iedge pirtions ard fizb ﬁvnplhﬁxmal damages,
fficient of | aser bea el engt.h of, 355 nm .
anddhe el'g@'eetwaﬁ anhopeRings cgp fe mﬁmﬁ@%&ag@%% e alagﬂ%ﬁlg
&sﬂafi aﬁ'@&%ﬁhﬂ érQ%nRa{fcééu o %11 5% nﬁ&@@ %‘1&‘&1&%@8 tiafser

aser pro eSS|ng [ O the exit

bdahﬁ loval foctiingne osdible erdpiids &umg %ﬂﬁﬁbﬁde\@n@td’fb%&d:dle Hence,
| ayer, a step of processing the work by irradiating

diging ispasriblei at natfewprgliowaseathapbelfirehin 2 tinmes of the
irra i nt r. f.ormn hr ough-hol e in
e st aspa 58 ifun @itk W&fﬂada%ﬁl%w PSR Bytdotthe

1n9tt;ntfolﬂr1§§ Hﬁhﬁjfa&ﬁfm% Rk g 1) ﬁito'cgége&) fedfized Bﬁ uﬁng a
step of peeling t pressure-sensi t ve adhesi ve s

préssord-seagitivpadiesiss singt fordmet pocesig, atddeatinighle work made of a

machi ni_ng.
metal materialgwith 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 pressuré-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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As the work, a sem conductor wafer or netal substrate
may be used. Wen the manufacturing nethod of | aser
processed parts of the invention is applied in the
work made of netal nmaterial, the pressure-sensitive
adhesi ve sheet should 10 have an absorption
coefficient of |aser beam of wavel ength of 355 nm of

| ess than 20 cm 1. The absorption coefficient of the

afiering MRelereSdurdvainsitiveadiasshalshéd falastr prooesstly tocthe lasérbeam exit

the | aser beam of wavel ength of 355 mm. That is, since

sidp of Hisswirkbyovay alded pressusmscnsitive ladhgsivedayarea siepaf priogessing
adhesi.ve sheet s smaller. than .the s.gr.pt.i.on e e e
aEGRRR Y R aone iR b i 0 RS el di it g Bkt tyipediation
. NSt X i . ‘ ) . .
HRERRS Ko ARR o KRR 0% (% oG at PR tieh B SdRiton intensity
of thissholdubot iducihg ablatief dembe moek, tand auspprdfgeelpigethence of

deconposi tion residue fromthe pressure-sensitive oL
PresHEeSgwitigadhesivretheidar laner prosdssing dronhihe work after the machining.

AR S SR o SRl e bt PRtk g
Fur t Nerhendhd SahkBRIARS feflRl of BI¥BVp08esISFMRTithd PPention is
resi due can be omtted, 20 and-waste |iquid treatnent

appicd 35 dreywork nadde e toted teperial the plessiab-sensitivepaaekiversheat should
result, it contributes to reduction of environnen

|
havs abseyplen evetiiciepicef lapet brapbel vrwrlengdepbiix @n@éksg)%an 20
ofiecr 888 g%g{@iﬁ%k%@ﬁ{d(ﬂ%?%ﬁ)ﬁ%&i{ 0k QPRI i SRR Eut 5 x 107

_ -put™can Be ennanced. I"des, @
ciS iR thelIBRr badR bf RERRMh BEYsY A0t ThhMs, Wice ad AHsBiption
region or |laser 25 beam capabl e of absorbing the

coaffytienti of the pressuroasamsitive gilmsiviessbedt igsmddteo thyin theikhsopgition
t.on absorbi ng .process, as conpared with_ infrared
C$)%§@Fn S o S fé%@%rstp REPEES tﬁﬁ@&f‘éﬁ%@?ﬂ%& hggive sheet than
e . | .
Uk Bl DRk Bl IEC Sy (AR B e

sippfdsh pres@RRRE Uecdnijfo sTRAUEAG b ShaBreiek-Sinsitias @lihesive sheet
processed parts of the 30 invention is a

betwaert tietvinrk apd thetpesduisfsensit ey adhesive shastl thatris, contamination of
charactqg“ﬁed .using a 17 pressure-sensitive

thegeveese SIAeHdBIChPE:| aser processing, irradiating the
wor K Pt Offtefr aﬂﬁ&ﬁ!fomhl%';/in%! dehih o%iﬂﬁ?fesﬁlﬁ@%rpﬁe omitted,
wavel ength .in thraV|oIet redgion o aser ean1capgg?e

araf wadts Biplid ngatniat he@hdary i aftdrireéatinehtedantegil@rskigRd) n@s a result,
t hrough nmultiple photon absorbing process, and

it sprieibuiss iyrednationarienpyoramingalilend. ~ iMomghyeshsiaee despmpogition

SIS s FaRele e RSN T 1B ot 5 PATHLR) s

cdn®e enh&&@H. Processing, using a material of which
refractive index is less than 1.53, and this

Besides, by using the laser beam of wavelength in ultraviolet region or laser
beam capable of absorbing the light in uliraviolet 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 processéd parts of the

invention is a manufacturing method of laser processed parts characterized by using a
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met hod conprises a step of adhering the
pressure-sensitive adhesive sheet for |aser

processing to the | aser beamexit side of the work by
way of the pressure-sensitive adhesive |layer, a step
of processing the work by irradiating the work with
the | aser 10 beamof within 2 tinmes of the irradiation
intensity for formng a through-hole in the work, at

pltk@hekerdshae ddhesive dhael fof a0t proveeditg tlittadiftiddihe stk thalobf a

~inducing ablation of the work, and a step of peeling

merﬁé nmtm wiith-lssen beanh pEwariengtlyin létre‘eplet tagidnagdaser beam capable
ssip romthe work after t chi ni
0 Rr ng @g.hggbwo}ﬁ%@‘aw%s@.n parsing thaguehapytpledibet %@}S%f@mg
pr oce Elcf part gli]ﬁef t ﬁe [ nii/dé{?%l ?%n@gﬂggg%ﬁ iaggés%%refﬁrésmve
adiesive tR@e isqiroMidédbn AbhRIrh@tbrial tab €hePfressuits-&nSi€ins hdliegRre sheet for

adhesi ve sheet should have a refractive index of |ess
las¢ramodessiag, vping a mptenslk ofwdichredacivve index isdess thandleShfand this

mf"ﬁits?'wg%ﬂg%@%eﬂ AP BPe FR P Rtegsit iy Ve el ForTaser
?s%ﬁtgr 15 1REHse tb'e%ﬁ RARRRIY es\k?@r%tby' waypsEthd es§1§@a§eﬁsh?ve
tlvelnexofthevvo I"s har

adlre@we Sepyet, sstey efymodessiag tieivork dydethdistingths Iwmk “tltlhahe taber
work sane as in the foregoing exanples. In this

besamef withini 2times of the ireqdiasioniiniensity f@uﬁgm@% Prasghriode prthe

ng{; gﬁg thzgg@[eﬁ%{; L%g [ r%gm\{%c?fi}%aeﬁ@oslalf Qc?ngt ab\iatlon of the

wiBfliEandlh §fe? %@%&élin‘é%@ﬂﬂ%@s%&&?en%ﬂi‘%@ tadhdshRishb& for laser processing
contam nation of the reverse side of machining. 25

frbmrthéerork afidrahd mediiniegt A therwonhy & sgmdendrpesyafercr metal
resi due can be omtted, and waste |liquid treatnent
sybstes suanbe usedf t ert r eat ment can be al so ski pped. As a

resul en Iﬂlie &%f%t&t‘fége efeBdof Pa%?xl %'ggesgédpéagt\élo@%qﬁv ntion is

| oad. reover, sinc eConposi 'S can

| apified @RfRAvorR nliﬁdgw&ne@ﬂ\f&"ter&ﬂ th@ﬁl%%s&@@éﬁsitﬁre%ﬂﬁ&'l@%heet should

and the through-put can be enhanced. 30 Besides, by
hmmrrgfraﬁefella@irofﬂw rthapf 1. Sy eltengfractive indexrafithovertk made of

Bl B PR P e Ak e
Igthé ﬁfeg Lﬂ'g-s %Sa%lheﬁe 42818 Erﬁglb%[id tflgh fh f %‘Je !hﬁ%g of the work,

oca ocu5|ng I'S  poSSi e cutting

it & heRdENE Brdcesdtht pfb@ﬁd@@enshﬂe@ahesﬂwecsmet then heseirk lsﬂnahs in the
a narrower allowance than before. 5 In a further

fosegodng exatnpéeSrmiﬁmflés:@Qmiw@omét ledfeetive taseppipisquessseqiol
NEAER TN, STV -
the pressure-sensitive adheswe sheet, that is, contamination of the reverse side of
machining. - |

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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- wast eRétigef] dénsitea

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
absor bi ng 10 process, and processing the work by
ablation, in which at |east a pressure-sensitive

bAAhEFBR Jf aRibing Y 103kt deditatioft kasen pRrkiap itidougts rultiple

pressure-sensitive adhesive sheet for |aser

' plprtm: slsoibing proséssopsaompaiad with oifravdd leser dearsi logalifecusingsis

cnB, w hthe ratio f densi res
pqsbl A V%Ae(oz*fﬂ%eql iSO BSReT IHR G R BeRble at a
a%gﬁp 'aﬁ8§r ﬁ?bef&lfe. adheri ng th_e pressure-sensitive -
e or

Sitve ahee aser processing to the |aser beam

15 exinta Sirttler Rpedtthe WRihkfabringnedliod dfaser processed parts of the
pressure-sensitive adhesive layer, a step of

inyensiass mpnufretuisgimehod of lastr atdcegped mrtw\maqmrmdtbmelsmg a
PR ey P Aot ik o '%%eia%%s%r?ﬁe irrdjeeigaB PRk mage ofa
mPla9hGle gfa.!;@ﬁh 436 bdahl @fjdv%te'lﬁlgﬂi 1$l¥t ﬁgmﬁﬁbﬁésgpb&m capable

or 1n |nga atiron o an astep o

offbebibivg thé Hghtin ekmavictetyegioh tpass&zgaﬁfte@h vieultiple @hoifonrabsorbmg
| aser processing fromthe work after the 20 nachi ni ng.
PIREESS ANgfPreReasing CﬂW{ﬂi@H@lbia}'lO@,flnp’ffé%%trléﬂsé@ﬁEﬂS@mVéeﬂSmVe

cﬁnﬁ%wmy% %Igjg(je\%%do cfrhae S =y tgréa? R cP(S aﬁr& %PSI c%heslrve sheet for

t t WA th
e RS U R 5

ommbmﬁekprésstdwm foomida f2ideins lesethah 1 anad dris miethodtchmprises a step
ressure-sensitive adhesive sheet should have a
0 gmig/ﬂ)@ﬂareré@@-swﬁa%velad@ea}f% pRFchion laser Rroressie to diedlpgey beam

G)B{' Ség%ﬁftg% gr‘k %}( iok gﬁejjg?s\:/s@lgg }xélﬁ‘r/]e g(?‘leg geﬁg P asteEp of
pﬂa&&@ﬁgshé W6rk B @@8iatifg SRNSOki With BE NS} N&nS FERIthin!TBtimes of the
work. In this constltutlon it is effective to

111&dranea$tﬁe1@ay é‘@donnmgcafﬂmxghfmlrsmtthwworle st blgberdhatt the

pr.essure-sensiti dhesi ve, sh 30,. by | atj on, d ..
iR ARG ! Bl e P OB O HEHER: S5 b Bhbecting

YRR GRS Ao haath SRS B TSI alu TR e
mg&ﬁm@gency can be presented. Further, aftertreatnent.
for renoving deconposition residue can be omtted, and
?CE@EI@’ pkpressyeg-yensitive pdkasivieshegrdot lagein

be al s sult, it contributes to
prP%?fﬁ%?é&*Bﬁg'éﬁwer‘gﬂaﬁﬁ | oad. Nbreover, since
decoms’@ AR, 4 §6ﬁcﬁlcﬁ)?'3va?é?r ﬁ%ﬁ%ﬁ&%ﬁaﬁy 808ed.

power of |aser m I's enab and the through-put
When the manufacturmg 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/cm3 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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can be enhanced Besides, by using the | aser beam of
wavel ength in ultraviolet region or |aser beam
“capabl e of absorbing the Iight in ultraviolet region
passi ng through nmultiple 10 photon absorbi ng process,
as conpared with infrared | aser beam |ocal focusing
is possible, and wide cutting all owance i s not
needed. Hence, dicing i's possible at a narrower
a ddshRVERED 0l Bamabefa6futing lReBprbedsbdiear@RsBl andtab Bigh production
manuf act uri ng net hod o% | aser processed parts of the
effiieany carbd presentadnuf act uri ng nmet hod of | aser processed

parts_characterized using a, .15 pressure-sensitive,

D e S ies aistireagmen ey oo RBoSHGH Bt pgbe Hbited
o RO Yea e B L H e G REBRWRRA p g oot
itebnteibses b redudtivh dfieghitorinteritlloRl i Aetovegiinue jeasmpogtion

through nmul tiple photon absorbin process, and
denositeessibeglertsasagon kighgr pibvaaof daser hagnvisicaabled. ané thetthepugh-put

%ngs re-aensitive adhesive layer is provided on a
CPLEEMHEER al as the pressure-sensitive adhesive sheet

for 2 eéi@eéeﬁey ﬁ’§iﬁ§ Iﬁg%%gagbea&ﬁbma@em%%m Hrafbletafdd or laser

tensiTe strengt ess than 100 a, and this
beved bupable @fpbicebing sheslighp iofiltradioit repdort badsing through multiple
pressure-sensitive adhesive sheet for |aser L
phnteitebssrbing processead @ewaradeuith ifiaredspss begmlpeal fprugingyis

-way.of the pressure-sensitiye .adhesive |.ayer. e

poSpi o DR TR BB o BeedPly | FP En BBt el o

ndfRRvdraishandaerm ;o thin 2 tinmes of the irradiation
Intensity for formng a through-hole in the 25 work,

at hi phefurthbeasptdtgthe nraadfeaturing methehsd leser pfocedsed prtd of the
.for _inducing_ablation of the. work, and st ep, of i
inyesian g a mreUfepsngrecthehel lase; progatied pews crizgfl by using a
r | :
L T

meRY mhRridPREL 1308€Pean{6f WRRIKnBEH trdliie it ReMbn Wk 14s8Skdam capable
processed parts of the invention is 30 applied in the

ofbsérbimedbe bghtipdtravieletargiah passing thravgh ematigle photonwbsorbing
adhesi ve sheet shoul d. 20, have .a tensil.e strength of ..

PIOESSS> ANHAFOFSHN .W‘l{gé’é’ﬁ@E&Pnﬁt‘ﬂPQ}ﬂﬂ%ﬂS apfqﬁgge-aensﬂwe

adteRod L:Ser ﬁ?‘i&ﬁ@é&‘oxpg b%sg Qn V221 95 tHle %sugésegﬁii?@aéﬂgﬁge sheet for

pressure-sensitive adhesive sheet “havin ensi

lasdrfp%tgﬁsﬂn§fusing%&n§thﬁﬂ ot @hidRRnsikttefgth éclebBas 000 MR, and
the tensile strength ratio may be |less than 1, sane.

thissmpthod hemprises gotanpladberpigdbe pressure-sensitiveadhesiyn deelder laser
RIERR$ MO I R
acg{eggg I gr_, g&@%ﬁ% fShI@ \)ﬁcﬁg Eg gxt?acfiétﬂf@ thBSvork 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 péeling 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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Sirradiation i

bet ween the work and the pressure-sensitive adhesive
sheet, that is, contam nation of the reverse side of
machi ni ng. Further, aftertreatnment for renoving
deconposition residue can be onmtted, 10 and waste

liquid treatment necessary in aftertreatnment can be

al so skipped. As a result, it contributes to

reducti on of environnental |oad. Mreover, since

hdecoO RN dttedpth e shansl 00NPhe Agenaalsacdal Aaletighies a tensile
power of |aser beamis enabl ed, and the through-put
seengtbef EhMPe ot lesgdyiwing thppressirergensiitveladbesivarbaehhaving a
wayvel engt.h in traviolet regjon or laser 15 hea "

R Cpratotifedhi T MR8 sddGleChnd i ACEF e FEGH ratio may
bE 238 HHAA & IR 8 T F&%o%%%ﬁ P, ﬁ@f%@?ﬂg 8PJc9§se\ﬁ§z as
conpared ' wth infrared | aser beam 1oca cusing is
ppaswehbmsitiaadhedi desheet thamtheabdrkwahicthis consithtiong édie dffective to

Hence, dicing is possible at a narrower allowance
SUPTARSS Egsenee ofjdecempesitioraesidepem the presyiaersgrativigahesive sheet

met hod of | aser, processed parts of the 0 .inventi.on.
o e AP S s e plhdive et by SpE o of
tiehavasd g8k 28Mlaliiniigi Ny a pressure-sensitive adhesive
sheet for |aser processing, irradiating the work with -

| aser Futtkanaftdfrtremmentehgtdmdvingddcompbsitiet raselye ean be omitted,
| aser beam capabl e of absorbing the light in

apd wegto g troaggens meprasay Ay 2fterrerigienheAn bl shignedn As a result,
itact%ﬁ {b%'ters]% PLARG Gc’ns?]f e%@g'?l%lgrﬁglsl%e'upg ME)II%%Vg\ID gilﬁceibéfecomposition
ablatrof,” I'h I'ch at Teast™a pressure-sensrtive
destRas bufhd dRlasdd aMighét HORerUT 1aker BedddfndBk & dnd thérough-put
the pressure-sensitive adhesive sheet for |aser

cpr beegwieny, using a material of which mnimum val ue

of group . paraneter, of cgupl ing energy.of carbon  ato

F

compoSFHECS A& UBAE EheascE PPaR cAREYHPREE i) Ylayigit regdon or laser
@l el St 3Bsciblo e TR o Sodih Boedfoueh myliple
pB6toe abavebish ?ﬁfce§59£s cdn@Reéd Witk GRSt RsdrbehRe] de@SBENSARARN

exit side of the work by way of the pressure-sensitive
rewitdellnad wide ¢uitieg allowasce s 1of npgded e sBeneg, divéngrio phssilile at a

i rradi tigg tge pofrk with the |aser 21 beam of w thin
NPTV OYRIGGIEaR PFIGIR: at i on intensity for formng a

t hr ough; j h j

AL REUr hipelt o pllecnBlng ThS] of B2 Fhisend parts of the

irplehtadr 8 mdmifiveuringandthodofllager prepset paaekhargettded by using a

pressure-sensitive adhesive sheet-for |aser processing
Preswrie-sensitivsrakbent testheetiior lesrrimronentng Sradiatpgethgoyark with laser
TR el 05 e P Ep Ry b e pe i
u%l;%mo%i REIGH PhssWBHtBougRLApIS PRstbA 86Rrbihk GRce@Thid prBessing

~ 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 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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recei ving el ement substrate of sem conductor | aser,

MEMS substrate, or sem conductor package. Wen the:
manuf acturi ng net hod of | aser processed parts of the
invention is 10 applied in the work nade of netal
material, for exanple, the pressure-sensitive adhesive
sheet should have a total coupling energy of 800

kd/ mol or nmore. In the work nmade of netal material,

bedig of Githin TemBE bMble GRET £36n ifitehSiSSTol hﬁﬁlll@@@ﬂﬁ&ﬁ%ﬂ‘xole in the
‘That is, since the total coupling ener of t
wrbgsmgbe@bmwumedlathwm hﬁé:teshsldlfalr rgéucmg]a&uiammof the

cou li.ng .ene of the work,, sane_ a n the
g & @56 PRl beof BReImEbhe Presyue-Repsifise adhestvs %F?}SJ@%]@S%P@OCGSSIHE

N ﬁeﬁﬁﬁév&ﬁkgﬁgﬁhghﬁan@% esive sheet than the work. In
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I's constitution t“Is effective to suppress
pr esenAs eheofolke COTE hdtdridils fua§ beused, iRMdidecircuit board, glass
pressure-sensitive adhesive sheet between the wor K
Sl&ﬁﬂaﬂeh@r@n@wbﬁt@t% eermicondusterdvafer, metal ivelstrate; Hght emyifting or

B St A PO B e M SRR, o1 ppiconductor

pikakdue can be omtted, 20 and waste liquid treatnent
nec ssary in aftertreatnent can be al so skipped. As a

r esul Whenitlie manifiétutiiemethod o hset protessdd it iof eivTBRdmdion is
| oad. Mbreover, since deconposition deposits can be

a@é’@ﬂ amtheayorl Mﬁdgwéme&émerwﬂ, foageammedhes presarainsigive

v Wioch Mot Bl Pl RBRar AT o0 KRoEGTap® 1 the work

mﬁ&@bﬁaetaﬁﬁlateaﬁl @&%ﬁﬁ &%pmg%néfg%@re@sdthh@ﬁm kPEBM That is,

| ocal focusing is possible de cutting
sintd thedotaleouplimpenengedate pdenee-sembitbiernghésivebsaiiiblaggatthan the
a_narrower allowance than before. The step_ of
tofl spaRlingryergyof \Fkﬁrwoﬁl%%q%%%méh%f%%%ﬁg @@mqsglte%harder to

Pl]%{:t!:;s ltﬁeg[?[(e)%sgges- 1%1‘ve 1"vh %Re Ahian a[ﬁ% %%H(ng Jg?bgﬁconsﬁuuon itis

effRAlE wﬁ@pﬁmyﬁseﬂce %f Béc%‘ﬁﬁiéfsﬁroﬁ%b?didd ¥éin %Qﬂﬁﬁésﬁa% s%'ﬂ@iﬁ%
i ncludes a pressure-sensitive 22 adhesive l|ayer

adhetine shregt betweén thlen’g)rk hed therpicessuiBhensifior ajhebife Bliwt that is,
S eC|f|edfhEg|on of e work is cut off at once, for
Oé'%i?l"ﬂﬁ Gon ¢ WYPR“GF’@EP Biashigyng. s adhered and fixed to
the @EERS %%ﬁ?b%ﬂﬁé &ﬂcanﬁgt}ﬁlg' dééoﬂlﬁé( on ﬁg@ﬁﬁcan < mitted,

droppi ng of t wWor reven

arldswastpliQuié teatmunt hedessady irﬁdﬁﬂi\ﬂréaﬂﬁeﬁtfcah ®o\ulsBGkipped. OAS a result,
the working area to 5 prevent from dropping i s not
it ﬁ@éﬂb@tes tpredyntienl eeviswmiintdl veada d Aderoover stirustdet emposition

rLocessi ng o he |nve
dep051 S cal be décrease {ug}ler power o aser%eam is enabled, and the through—put

can be enhanced.

Besides, by using the laser beam of wavelength in ultraviolet region, 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 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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- e RIpiSTg-SPestdyrAdhesiye sheg

used in the manufacturing nmethod of |aser processed
parts. The manufacturing nmethod of |aser processed
parts of the invention is a pressure-sensitive
adhesi ve sheet for |aser processing, irradiating the
work with [aser 10 beam of wavel ength in ultraviol et
regi on, and processing the work by ablation, in which
the pressure-sensitive adhesive sheet for |aser

aMiQRRIBeR Shriadhdrint an@tﬁﬂu?ﬁk vbrk Pl ERdrifoRs, SRS 'sﬁécYﬁed region of

adhesi ve layer is provided on a base material, and
theavor ipfut@fichi |0nge, fcéleaxahlpifq; theavak (erigigpg) fsl adhem:é rndfixed to the
t he base, mate is 0.4 [(n3/pulse)l(J/c or |ess.
PIRBIEPESELCS ‘é‘h‘& leysre Highess daprmgeih fprﬁf ciadhe prevented, and

u
HBARRICRANe S TP a R BB dhEY b
pfb’?bﬁtf?drﬁ‘ﬂiop@fng%ﬁbt%‘e@é&?d t hi ng and to carry out
support fixation of the processed products (I|aser
procedbé plgssuper -srhsitive pdbesieasbbet fodeses pragessimeof thergnvehtion is
racessi n and after 't before carrying out the -
upedda theyp ’ipﬂ@? %F?fd’é%‘éeé%f Rty by

absor
20 Thgﬂf rﬁhﬁ‘ hj%dd&lﬁ%&%j%ep 33{%4@? ﬁ‘ﬁv lﬁ%g‘r oke
piebﬁn@-&;éﬁ@iﬂ%@ aﬂl@dsﬁve(dhﬁét|ﬂ$tﬂa§@?roo@§snkga$ﬂr§diﬂﬁ{g&hb alorbwithh&ser
ener?y fl uence SJIch of t | aser to be used shows
bedne of predengduiniy tr@\yolbyrdgmandmamsatng ilzeswerknlpyt ablation, in which
and shows what is hard ﬁ%? so that, this ratio of

e&ﬁf%eéﬂas&@@%aédsas fn this
p e@é{ff@géngﬁwe%ﬁn;eggy C%L‘Bvﬁig ?ﬁ 6L QO HS RS Qn(f rdfto of %&ﬁmg

asi s nater asis matefial can

(Achiihg fakd/ energy flaendey of the @agb aastidts 0at[(an/pafsel/Teem? )} or less.
processed thing surface by the deconposition thing of
basi s Thapressusg- se@ﬁltlaﬁ a%@afiepsb@% fior lwa prpeessingis used in order to

%ge%§Q%§%at&?ﬁB§é% adsgfp aiags P@F é %ﬂ% eiﬂt sg(ieej‘ gg BIOCﬁsed
tHiflardd@b QP butlup e ﬁxbﬁo@oﬂh@ﬁmﬁ@sﬁ@d {)ﬂoﬁuét§ (llaﬁbrtpp(?cessmg

t endency for etching of basis eri al becone

predsgts) a0 eacdhvarooss oflithe rtmﬁeomfeproctebﬂng, and aftepthss i bbfolm tarrying out

that the 23 deconposition, products of the adsorption

the daserPIossssg obHha precessrdinngdyabserpBerraupie outside dREHESHON

%se%%g{ ng of basis material or the adsorption stage
enter into the interface portion of the

pr essThemE8 s biching vadbieRithevaRehicBboleBe BIcRR@S8@Fum/pulse)

products, and nmay pollute the processed thing
ofShastsanaerialby thet drergyr Beass Chem?) of thetlases tor bfatmdl sho®s the
he d 0Si t.i 0 rooducts,

g%%'% Fiy Wtiser b BEBEBlenals G oot 33138;5@ R gely so that
ei@@Piagfﬁgggﬁ%%égﬁtﬂﬁﬁﬁﬂﬂ%spﬁﬁggkayve adhesi ve sheet,

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
pro'cessed 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

or less. [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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processed thing becones difficult, the deconposition

t hi ng renoval by post-processing becones difficult,

or it is in the tendency for the processing accuracy

of the processed products to fall. 10 As for said

pressure-sensitive adhesive sheet for |aser

processing, a pressure-sensitive adhesive |ayer is

prepared at |east on basis material. By giving -
d&gﬁﬁééﬁi&ﬁ‘ ﬁﬁ)%lucﬂs bf BRtadHbHorr Bkl rinéd Garthy d&sinpdbiBieg products

fixation of the processed products, but since the.

pradined ibyretdfing dftbasistoeatéried or tfe adbarptior stege ec seas etewigto the

adhesi ve sheet and, the progcesse ron ts can

infeaiagRBOTUPR Of 3@&%@%0@%’?4&?@ Sipyg S e@é@ﬂﬂ?ﬁ?? products,

oA e R SLRGS, °yR{5RIRISL pERuLE bl s
poilbiddagith B¢ debSmpesRsnstiidt) afibhéReimsod tﬁ@ﬁb&rtprodeﬁsmg of the
th|s invention, as for the base material, it is

prpcasbat protlects, lahoutithe presyuod-yaisisive adhgsee sheet, exfoliating from a

pol ynor bor nene r ol yurethane resin o '
prasq%i %wg&?e@m%gﬁﬁwﬁfsﬁw degampesitia fi*m%ﬁ%?le% Rpst-processing
. I
bercgﬁlapdxfffi%ur%% t%r g ﬁg fn g? %ﬁeﬁc{}%n‘z%g Phicegé?%%gc%cﬂga{cg 3¢ %Ié']ﬂocessed
pB@htoloerhiln resin has connected with the main chain by
met hyl ene conbi nation or eter combination.lt becones
easy Aspfadpidgresshre-seagitive asthegive Bimgfcmflassaaﬁogessmt eri al

usi Sai rial as a ma mat e
DRSSP RGiaE PAFOTT 7o PRt LR R B Ft #a giving
|
oELSR 05, AASED G0N R81 AF<hmdl TR My,
bultBice theesiheon bBtha 1mfaﬁeaﬁ‘therpregsure2§:nmtvh adhesfvelshegtand the

processed parts characterized by_usin
prpﬁqsg@ipr@d@,@ﬁ eint haseisadirielsopmes n@@tblﬁ&besahlwwtremvww to

e g e B SSR rBAE oSbBed

_th{n%fsuhﬁé@lﬁ %%@&ﬁ?é@l&n‘%ﬁdﬁs'ﬁ@ﬁﬂt beam exit side of

e mork y way of the pressure-sensitive adhesive
| ayerln this $tveptifR,)as dbr thp baseesateni, it l’rﬁepmferabldaghat it is polyolefin
irradi ating the mork with a | aser beam an? step (\3)
regip, Py RRsboTRRE Yopia. Belywisthane EsHSPNR 68| %76! @HBor AS for the

porlrgd'l#' @?e%{n Y ﬁeresrhl\gAlg rﬂ{(art L ?&get‘ﬁ?feh %E%Fudzadfu}la nal %rogp of -

eria

the eirale %Hmﬁ%fﬂ{éqﬁﬂ%d‘laﬁ@felsﬁlﬂ has ebfirfeidield vi€tashe mHe ohae B uediilene
waf er, gl ass substrate, ceram c substrate, netal

cesnbsationt o etdr |cgtmbmaemn fttbengmerr easy teadjiin gheeﬂaéﬁ@ﬁ ¢tching of basis
gl ate oL Fem sonducton Laser, AENR SUBSLISNS 09t

I ncl uﬁ?@m@mﬁﬁ@tﬁnﬂé ol 0P ths@f prilbdskdd st eneAbéntion is the
manufacturing method of laser processed parts of the invention is a manufacturing
method of laser processed parts characterized by using a 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 th_e pressure-sensitive adhesive layer, a step (2) of

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

peeling the pressure-sensitive adhesive sheet for laser processing from the work after
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BRI EF DESCRI PTION OF THE DRAWNGS 10 Fig. 1 is a
schemati ¢ di agram expl ai ni ng | aser processing. of the
work according to an exenpl ary enbodi ment of the
invention. Fig. 2 is a schematic sectional view
expl ai ning | aser processing according to the

exenpl ary enbodinent. Fi.g. 3 is a schematic diagram
~expl aining other |aser processing of the work 15
thraaguheiing to the exenplary enbodinment. Fig. 4 is a
schemati c diagran1shomﬁn? an exanpl e of dicing method
of  sésillsomellic vartousataterial BEST bv/DRE, FORACERRRYEINGIELA, circuit

THE | NVENTI .20 (First. Exenpl - Enbodi t .
by RUER PAS 25 FU CHEBR SBryle, ToALgustai dight
BUEE B R aPR Lot SR sSRRBhAA T adch MBES Wbiate, or

sdnfictidncrx paglagey enbodi ment, the pressure-sensitive
adhesi ve sheet is used when processing the work by o
abl at Tenster phpfoesssingsks wodainrloflesmsten ehgtting ¢r drilling the work.
ultraviolet region or |aser beam capabl e of absorbi ng
the light in ultraviolet region passing through
mul ti pl e photon absorbing process. It is conposed of
at | east a base material and a pressure-sensitive
BRiifie DBSCRIRYEON ) PHEOIR AWIRIEON (the detail of the
‘base material and adhesive |ayer is descrjbed |ater).
Mor e Figpbis 4 schgmpijc diaganpexpdaiing lasenpiocesyiag o Hesyark
sh sed in the exenpl a nbodi ment 30 i ncl udes
&aifhe fiofssehplall s ROBAL L FUMNEAIEL  ves sheet A to
G aspgesd RAmBEE Wiorka e EpidhipIses bxtolcé’s%in%%@o“‘rlm% to
sheet A) Pressure-sensitive adhesiveé sheet A, when
the eramplatyecnbodilment. | aser beam of within 2 tines of the
irradjiation intensity for formng a through-hole in _
the wok3 14 schpmahediagrgnespining owr Ssprgossseiag of thy vk
I ' 1200k ation of the work, 5 should
B IR0 e bR A Rt

ave ies that the ratio of |ight
absornfﬁl P £LaBbhb6d 8REranfHRRWSSAflealnl®bNUtiAg tdethddSof
"less than 1. Ratio of 'light absorption coefficient =
sefrbayslupior wlaferoef fi ci ent of pressure-sensitive
adhesi ve sheet A for |aser processing in |ight of
wavel ength of 355 nm / (absorption coefficient of

BERTODE FORICARR YaNE (U INVRRTION (1)

(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 orl 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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| e e e {
préferdbheo SRE s Of 1f ﬂ"i’esxlﬁ’lﬁ? logn %E{o {oﬂ%gﬁidﬁégg éﬁff]fnol'ﬁglté, P%' S

10 Ratio of light absorption coefficient is an

i nportant paranmeter for difference in processability
bet ween the pressure-sensitive adhesive sheet A and

the work. The reason is as follows. That is,

general ly, when an absorption coefficient of a certain
'solid matter is small, it means that this solid matter
can absorb | ess energy. On the other hand, |ight '

absor plresdird-ensidive 8dHBivE Sheed@gurs. in |i ght invasion
length (effective 15 distance fromsolid surface (I - :

| absoPpssswersensgivieiadhesine) sheetvh.omhdrhieradiagadrpith ofaser beam of
coeffi.cient is small, the |jght invasion length is
VG UEieY OF the T ipferhpateT ?%fEEﬁ% ﬂg%%h-bélﬁ R, e raek, at

e h o SRS Lo BUSEOGAE bt ARl i
shdwdd Riversach phgival p@pértits thatthe dasOsMNidhe Bbsoemefnl dosffRMnt
is less than 1, it nmeans that the pressure-sensitive

exupwed yefosnulel(Insiless thasd. 20 1ikely to be processed

t han the k. Fromthis_ viewoipnt, the .

pres sf}ﬁtéq é%tfqﬁ%p ;wg@?’wt s_r{@gstorﬁlanfoteﬁicée”éﬁgnpl ary

[ [ f f I i | t

N et e o AR oL SRR 3 of Rl g igss
ma) / (absarption coufiicentof efoek ablight Of 8/a0elech@h 9f 355 ninhe (Ati o
of absorption coefficient is | or nore, the ) o
pr esshpién eflight ebspeptinairesifipiens kscast imporigui pasameter for difference in- -

PR R BB sl ulohel Bud beorig. e
reastheEs by folphaet T’Hﬁ)ﬁs,%@nerﬁﬂﬁ,mn%téﬁﬁ%ﬁ%lﬁ oeMRlikntatd cteggm

pressure-sensitive adhesive sheet a e reverse si
sadid myEtte iindmmeg], itayedne tmotitimsdlidahaittr chmabdortsleexampdyar YOn the

1iﬁrr‘oodi ment, since the ratio of absorption coefficient .
otgr hapdslight ghsorption jaolid Bsitameeciss|ip light invagien lsngthdeffective

iR ESRME SoRE Rt (FaRANSR SRS ey the sbsgretion
codffidiert is aBA1, theRdht @vagdibn ur%gir R lénd, aAB &ieWmduR€of heat

irradiation intensity for m ng a through-hole in
acchaulatadiper aplunsi oflselid miatier is mallr r koother wordsthisselid ynatier is

t hr.eshol.d for induci ng, abl atjon of the work,. houl d,
et Gt Riﬂiﬁé‘?%quﬁﬁ%egﬁ%%i o hsraye. oPhen g elie of glsorption
o e 1B P R0 e g M S 00 et 4 s
lilielyptor Heatbegeeydatmi the Wogk. dFlohemanaewpsinQrecassal-ddnkive

bet ween the pressure-sensitive adhesive sheet B and
adhpavewghert Ath ehis expsary smbedintest isovesful fardeser processing.

oere Al s S ASEORS T L BT G

sol | ~matter is sma e ot her si nce ser
predsiuatseasitive adtesive ehket fsany ot édilgddsefore the work is processed. Asa

result, the decomposition 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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- reason IS as

10 excitation by photon absorption, if the propagating
speed of |laser beamin the solid matter is fast,

el ectron excitation is less likely to occur. In other
words, this solid matter is less likely to be
processed by | aser beam Therefore, when the
‘refractive index of the base material is smaller than
-the refractive index of the work, the

wth&s3 s seieiitradigti@dineskivefos feetinga tsolgsBolk ik tleywdrh, at
be processed than the work. From 15 this vi ewpoint,
htgher tbaeﬁmrredlsemlmwey aﬁﬂmsholé fehinducipe pblation ef the work,

ouiq R e BRCHpLP et UHE Frdeadie RS o e oGS Py
B thAJPenE SAERRU ek PR Al the work, the

pressure-sensitive adhesive sheet is cut or drilled

bef or RefrBetivedtidexiis an bﬁmspﬁamé&r forrdefereiice it Ipeocessability
deconposition products fromthe pressure-sensitive_ 20

- befeiser thﬁ@rgssé@rseﬁwveb@heamﬁhﬁeb&anééhﬁ WHEK. wdrR reasen (s

essu ensi t | hesi sheet dthe r
Ao o PR Pt i o O oo o tor i smal, i
nﬁéﬁs“ﬂ%ﬁﬂﬁ! de@em%ﬂ@gtee dﬁl‘{é gb@edpbpﬁ%rtugﬁ@pﬁeagmg @tough this
herein, such problems wll not take
sc(li-'&mammesmelhm On e calidrdand, sirgch deser ﬂ)latlon is derived from electron

Pr essure sensitive_ adhesive sheet C, when irradjated
exgitaHon by ahetpn phspaptis, ifhe mwmqtmg speaeaf leser bepgn in the solid

t f t
B 6 SRR ORY o Bl REa el | TSNP SAR L ifolia
1riakte €18 exs @kél‘grto b8 gwéhﬁed Bkl Rannf "FH%?efW‘ér ¥hen ﬁala%mtuve
have such physical properties that the ratio of

irdlen of the l:exepmatsesebﬁs ismafl@rthar the gFyactise indes of Herwdrk, Rat i o

of density = (density of pressure-sensitive adhesive
PicRRie-Sesfiiyie adheriye shaes %%Sdeseéﬁﬁ ngtP/bedJéWW Rﬂﬁﬁ‘f@fk From

52 oilﬁ‘l?tthé) gsugeegb%'sit e e@f{res eqrﬁﬂl s%%ﬁﬂﬁh%mﬁ@cfunent 18
g e et

ghce TR processabi
umqsyragersiemgm%/e adhesi ve sheet C and the wor k. The
lows. That is, generally, when a
densi Hythofefmcterindenoftbe b@rserrmtcmgl i$ lrgamghan the redractive index of

aik, e %?F%?wggef%o&%v%caﬁheslﬁ S ety doped FoRE g Bk
pll%gégsécﬂj' nﬂﬁé‘%hﬁsﬂw at | n or E)%&uctsrﬁ' 'ﬂ?ct LeRuAY. &ﬁsﬂtﬁe

e ot case O ot ochem cal

adtekiak ishéwt n‘[@ﬂﬁdﬁhﬁdd hmua{m thg wiogk siehtie Ipt‘ﬁeshrb-)sensmve adhesive
excitation of electrons by photon absorption_by
shest and tha rf(wetﬁe sidepiprachining mavxboeenapinaed.  In this éxemplary

RRSFiERL REVing brosPiss e Mt bRRE Suoh BRI Sl SRE et plete

and t igegald dnfBid SdnesivekRe )i kely to be processed by
| aser beam

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)
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10 Therefore, when the ratio of density is |less than

1, it nmeans that the pressure-sensitive adhesive

sheet Cis less likely to be processed than the work.
Fromthis viewoint, the pressure-sensitive adhesive
sheet Cin this exenplary enbodi nent is useful for

| aser processing. Herein, the ratio of density is
preferred to be less than 0.8, or nore preferably 15

| ess Ratio of dénsitlfis ahingodtanOppimetentir tiffdrénck i@ provedsability
the pressure-sensitive adhesive sheet is cut or

bgpyaen diap pressyresenpidivesdhesive shes Seanddbe waek. a Thegeason is e

ST oL sl Rrely: Bl o ARy 0R iR Seli d PR e rne
peéﬁﬁgfa&@oﬁﬁm%b&ley@hﬁqmgw a%%ﬁe?&nﬁ@gluh#? lsrl%VveELﬁ I%'bgﬁhty of

nmachi ni ng may dont a S exenp
lesebbdimesitiding apaiasttaeny pdrivnitdfradistiv drya isgowes S)nttlixaathér hand,

20 such problens wi Il not take place. o
fg)hg@ﬁ?hﬁblﬂma]ea%ms mpéecylapequpbing is segmented by excitation of

eﬁcﬁﬂns }Ir%h gn3| tééﬁ\% 18P%Y\ﬁg ﬂ%gr?’faﬁﬂe \34?&]?; | I‘f(adl ated

niafcfcﬂﬁ’dlé‘édlzﬁ@nét&‘iﬁj‘s | fidhck %héxpﬁlghéﬁbi i$ Shau e j{)mt&l éﬁbogptlon
t he work her than the |rrad|at|on I nt ens

s¢dtioeslraéeis fsmall; a:lxduhe s@darthuml&smIﬂkeﬂmm hegrrkicesdnl lghkasérd)eam

have such physi cal erties that the ratio of
Therseorpevhanrtan it Q-f)@ﬁ WSSt Hlanflolﬂ fpans theh the presgurg-sensitive
&lgb?{%ejshe% 18 ?esgfhk%, Srqg bé gﬁ RbdEl o saﬁeeei ‘%%n F]rorflgﬁlg %w%pomt the

pressur e- sensi ve adhesl ve

pRISQHESEAsRB adhédiRIhebieC B MR G %&blﬁm{eﬁ’) isRéfuP iR flaser
tensile strength is an |nportantp par anmet er for

puiicE§sergence in 30 processability between the
pressur e-se S|t|vgﬁadhes|ve sheet D and the work. Th

28 r e HSEHLtC 1agp of density ippretesredie be jesp thop Okngr more pre?erably

lnes st h
Ie{ﬁgﬂ'ﬁh fOFtSeXIIEﬁEQ% oé%glgltfﬁlu%r?rﬁu?rgaﬂlg g)ﬂaspl.?lax tlve. J@ﬁs@e sheet |
isedve bedrilldd belfdra(ﬂhe’iﬁ/@tk itdbessrger As Reault] e SBéMhposmon products
difficulty in processing. Therefore, when the ratio of

froaribe Ip@sgltrf:@e@tpvq aghesiessheethmay bie fwmed between the work and the

SR R R e e

chtimindRAr B ﬁ?ﬁéélr‘l{bgagy 'éﬁfb@&ﬁhen% Rk ﬁ{e' A2tiobe El&ﬂﬁy li€less than 1,

strength is prefe to be 0.9 or less, or

syphafrelslednk Wildndt take plases. | f the ratio of tensi I e
strength is 1 aor, nore, the Hessure sensitive
adhes({Rressyigcsepsitive %fﬂleS‘é’P skt Med before the work is

P oceBiEs A bl o TR PP b o
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 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
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10 formed between the work and the pressure-sensitive
adhesi ve sheet and the reverse side of nmachining may
be contam nated. In this exenplary enbodi ment, since
the ratio of tensile strength is less than 1, such
problems will not take place. (Pressure-sensitive
adhesi ve sheet E) Pressure-sensitive adhesive sheet E,
when irradiated with a |laser beamof 15 within 2

rehaédBS nf clép EmitfarBstbddli P RmaN t@RHE biverfpth, sheH 48 Wy@ratarbon polymer,
t hr ough- hole in the work, at hi gher than the

hasrarligh ﬂembﬁlty nt Suwdi snyctofe stehmstmmllledruft@ endrgyl Lfarra@ated with laser
abl ation

o] e.work, .sho ave suc
besnpig E’Wélétt fichiy in procesgingo erle Ie Wﬁ%ﬁgfz F’%é %ﬁ@sb}ﬁ strength is

le@@%ﬁfl ’n gg gi‘e@surg %5:[5?{# z{d@s&{é%sp}ﬁeﬂa 1%%%5?13;&%{ ® Oﬁ%césgédatllhan
ﬂﬁwklaﬁaseéﬂsmﬁyﬁﬁf&ﬂampfd@wﬁﬁgal ue out of the
total of coupling energy of one carbon atomin the

resi rﬁ{@r@mpdweauo oﬁmnh sm@ngtlhes prebaaradeo &ei0f ordath, ot mere

wifharhy OB i gt sEiaih k SudtreoPeCoupt i ng

pl'égh%fegélengifnvé’ E&&Wqu&t Qifot Hlaflgk?b e Eé Worl@ﬁ:g?g&ggéh Asa

nposi ng e work to be use er atorm coupl i ng

reblﬂt ttlliH &cﬁﬁpbﬁﬁo@pﬂﬁhcté fonthe Phassiwalsussities allpsive sheet may be
paranmeter) of the total coupling energy Ais cited
formedrbetiveen thetveark nad thequessuretsepgibxe adhesive shert amg fheevyerse side

ot HE Al e AR Sog oo o

S, for
st 08 o0 s 1 i

pr es srasswessndifiweadhefies sheet Eheet E and the work. The.
reason is as follows. That is, 30 when the_ photon

ener gli;e%qu %@@@FN@ adliesive shegs &, avhgn frradiated PithiA lates peam of

wﬁ@iﬂezo Cﬁ.ﬁ? ﬁ'r oz%nt%%" lf'o{f1 ﬁ)n%ﬁler?%u%u%h oolé( Pe ¢ work, at
n energy SEeNE L SubF e ent’
highéthidh tﬁ@ hraﬁﬁz&{@ﬂhieﬁﬁqt SYahoRg E&Qndtﬂi'@g FIBFRINGS the work, -
I'nventors have di scovered a correlative relation.

shoelddese sudhephysiaklgsvpartepthatihe estierdfitotahcouplieg ahagn pxpressed in
abl ation_ phenomenon. The reason is not clear, but it
fograuligd4 )(lﬁétorﬁ?‘?fﬁabl lity of segmenting 5 coupling

bet WeERi o rA0BI &o% 1%&@5&?% Lf(t(}tﬁl%oﬁ%ﬁr%r@lg hib Q—‘gtoﬁpcg&&ffmg

portion 1S provi ener gy eam

erfehBt A o ﬁuﬁlhfm bahdoafoflthsiorll ol e@[pling@ueﬂg@@fahd: adrbomatofn in
hei ght ened, thereby decreasing the chance of ablati on.

thepestsi ¢ampenkyt, cqmmlﬁmghbe base material vad g@lebatogrmphng to this
B B e L o e SSET g
erfeRHAIA JRE cEBBH Dork: & the nia?eri'al Q6mPMt cdillfosing the work to be used
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 ofganic and
organometallic compounds,” Academic Press, New York, 1970). Rétio 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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10 pressure-sensitive adhesive sheet Eis |lower in
processability than the work. Fromthis viewpoint,
the pressure-sensitive adhesive sheet E of the

exenpl ary enbodi nent seens to be useful for |aser
processing. Herein, the ratio of total coupling energy
is preferred to be 1.2 or nore, or nore preferably
1.5 or nore. If the ratio of total coupling energy is
chgidglehaidy 1n pbliter fblpuRsH phos@NGick gy end iebé ¥ euffioRat
is cut or drilled before the work is processed. As a
energy far segthentihgdberpowpiing.onTle prasent snvientom haye discovered a

ressure-sensitive . adhesi ve sheet may .be .forne .
Bt SR SRR Ree R i rariesh et eceneiaian ot ablagion
q . ; S _ .
B enB, TRPrehEE B kbt R scBE HalbRBaIRY Hicqmenting
cofiling befweeh @tonbs i davpdredif tengragy colplingdnef@y ortionizprovided
problens will not take place. 20 (Pressure-sensitive

vathieagiey dydase beam), apd dint theaheeshald oF laserhpasindecisgiddetion is
R RS Gl AR BB i bl
nﬁfﬁﬁﬁﬁ&gbalﬁgbﬁ%fﬁ?% hé}gm\@ﬁf K513k, thBisGemattBaRetb® be less likely to

I rradiation sity of threshold for inducing
baptoatdsedbplastiieamor Blencs hibtht dolnding sy rptiy & Ical more, the
properties that the ratio of specific_heat expressed

- prepswrespensitive adhesius)shpe Biisdpwerdp groogasapilitythag g weike  From this

h .= H f H h f _ <o .
R aiEtns B S 1R oo lie B G SR B SRRyt scoms
O ek fill P 1RRE pRcedsingpeci fic heat is an inportant

parameter for difference in processability between

t he pHemtlee mtoof tatal eowelhesinesrysh petferfedaindetllzommoie, or

The reasgon is as 30 follows. That is, when a specific
mogprefrably & Srqraneres offitie salip o fotplconplipgenergy indess thapa the

I e L] [,S... it | r

e R S L e et
e QIR Shél @Ec@ehpositibA perdacti Bondihe presslirel RALE VO SHHeSivE SHdebinay be

expl osi on by exciting electrons of atons of the work ]
fdmned hotweas theamokkandtiehmassare-shsitive edipsieshect ah@ theaeveyse side

herefore, i.f the specjfic heat i | arge,..the effect ..
Og‘r’a‘fl%mﬁ Mayde o te 4&@%%@?@' qﬁ%ﬂﬁlfﬁ%ﬂw tﬁsiyaﬂo of
j i j £i . re, the
(Rl fthe ik i Or RlorS REH SrbBIRRHIHor LB IARE &

sheet (Pressare-sefsitied adoviee sideelR) t hat of the work.
Therefore, the pressure-sensitive adhesive sheet F of
t he i Preesvre-emsiivemghesiyeisheet s sihan imahatpd st a laser beam of

%ﬁﬁﬁ{gg@gtgﬁgﬁ"élgngﬂt%ﬂﬁﬁrgoro iSRS frblgh-F5i8tn th8 work, at

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

should 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 I for
laser processing) / (specific heat of work) (5)
Ratio of specific heat is an important parameter for difference in processability
between the pressure-sensitive adhesive shéet_ ¥ 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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10 preferably 1.5 or nore. If the ratio of specific
heat is less than 1, the pressure-sensitive adhesive
sheet is cut or drilled before the work is processed.
As a result, the deconposition products fromthe
pressure-sensitive adhesive sheet may be forned

- between the work and the pressure-sensitive adhesive

sheet and the reverse side of nachining may be
theasrh permned ek is bnall ifthe xslidohattet absdrbshenent Onshaethert Head,
ratio of 15 sgfcific heat is 1 or nore, such problens

abiption isgpnsidated i9l have 2 mephatismed hybﬁgﬁgtqovbnzml exglosion by
Rk R T TS TS S AORR  hES p oppasine

'ﬂi'teirﬁ]:féﬁ '.?Lm&:fin‘ét B do¥cifiehehQl MY 18 dCONORE NaHeR tHefmal

at higher than the Ifradiation Intensity of

micblianddnoisthnfatlc  Hede bpgetaht #id atio of sfebHficieakat 1 &QGnore, the

shoul d have such physical properties that the |ight
proeessabilitysofithe pregfure-frasiive gdigspresbadilt w@eaﬁshl@gﬂevgm that of the

sheet.i s 50%or nore. Light transm ssi Vi . s ..an
W or T e AP aP S e adp QRE M EE Yt smb Bl ooy o be
uReIMBERsdrRoRESSS U €- sensi tive adhesive sheet G and

the work. "The reason is as follows. Mat is, when a

| i ght Heteirg tisnatie b¥speyificdieatas peafemehtode! i. 2lonmbteg or inore

large, it means 2.5 that the energy absorption by the
pistraly det qrdpores  Hith ratiowh specifiehentisrlgss thans brthe prshsyre sensitive

I f | .at er [ oh.yme
o s R SRS R leR AR o
déBBhipRkitib phdiasts keI pkdsiie-ehaf S sB@Esiby sheab fiay b6 Tbdmed

HenCce, when the [light transmissivit y is 50%or nore,.
béttveerethasvark and theergssws sensti vemdliesive sheatitrekibe eevetrseside

is. less likely tq be, processed than the work. From .
i EIBIOg Pt RIATHRES0 oy SRS raTbOipe RS g atio of

' sp%? the%@fl &% E%60P I%B}énﬁer@ﬂfﬁqﬁ%ﬁ%?ns to be useful

or l'aser prdcessi ng. rein ght

t r ans(Ar&sinélseiisitive Alhesies sledt G be 70% or nore, or nore

preferably 90%or nore. If the light transmssivity

i s | eBrssqueapenSitvs adlipsiveshest Shrwhengradinted avidumlagerhsam of

sheef .is cut or drilled together . with th rk. . As
wiBE nSs Skibe fiadrtion ifberOSh EPutAR BeomRdRt fine o a
}ﬁgﬁéstﬁéﬁ e 3Bt dnvifteRIRESH (MR SR8 Fhr iH&Yciﬁ?aﬁlQﬁdfF@k the work,

etween the work and t'he pressure-sensitive adhesive

siwbREtavarocH pieysiceMaopartiad et the lighwiednsmisiyitysyf the

contam nated due to residue of deconposition products
Pragsursy samsitive adhasive shepd éy Pi% @r &t e in the processing

2P0 ey BTG A PPt s I S
bdthaAS IR pds¥irbYehsstive adhesive sheet G and the work.  The reason is as
follows. 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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10 50% or nore, such problens will not take place.
(Pressure-sensitive adhesi ve sheet H)
Pressure-sensitive adhesive sheet H should have such
physi cal properties that the ratio of etching
(etching rate/ energy fluence) of the base material is
0.4 [(mpulse)/(J/cnR)] or less. 15 Ratio of etching
is a paraneter for processability by |aser beam and

- forlasbsprob@sing, that it is hard to etch, so that the
“ratio of etching is small. . The ratio of etching is

the Keteine tlwﬂigm n'gnwesltfmelsw@fnma@tqlm W% a1 pIgre, opfuore

eri al of the
gy BRYae v 1R pER ol e ool ol 051 1 o of
pl%%&%?é %sﬁeeadﬂesﬂfe%eét@s%amahﬁemgeﬁleﬂm ﬂ@weq(chwa% result,
basis nmaterial can be contr d effectively and
the detcanpositiongrodictd fiem tiy pessisesknkitiva gdisasivieahectlnyayt teeformed
deconposition products frombasis nmaterial or an

bedweet ihe womk Bréfb m%ﬁsm@esemlweaﬁl@eve placband thﬁ ﬁeferS&tsrldf of

f hi | '
mionifid Qb peisdutnfaibd 8fe boteSfudofueBimb§ton Ripalft ferived from
thd aﬂsdi’ﬁndfgﬂ@te ih thel p%oée@sﬂ@ SppRREENCY aks® 'inv%h‘é@ laoWlEm of

basi s mat er 1 al beconme easy to advance.
drdpping bbthe, wdrker & the eaemph;sy ambadimenthsincd the light transmissivity is
decorrp05| tion products of the adsorption board forned
Sk Ofﬁ@rfaél%@’r@f@g edew ligobtake Placepr oduced by et ching of

Pﬁf'os(tPg%&% 1Bhsiffle fgcﬁlgs@?sc’l%epﬁ on stage etc. may enter

errace portion O t he pressure- sensitive

adhespreuhaakitiab ddhdfeRhes e SRMIPRA léﬁélﬁphysﬁﬁﬂpﬂ@i@b’mes that
pollute the processed thing surface. Wen th

thp rapesstching Ethhisragd ehage fluencgPofide [baseauawnalhs OHe -
e onposi tipn products, after carrying out the |aser
M%@m)}%ﬁ@s 32 processed products, about the

pr es e, 28hs [ f Lo

pr oczfg‘%@d EI n%é \ée orres&%e/%? ?%Sablﬁy dgg%r%%gtgf ti onfjs shown
thbdik [sglafceﬂimtai sOYhad Bsirafds OLQEKInE & HRADMEShedhfid bEetthing &the

it is in the tendency for the processing accuracy of

valimewhich bededlic ctohing uge {umépulss) Of baisthatetialdy theeraripfluence
ressu -sensitive adhesive sheets Ato G
(Jf% ?Bﬁ‘@%ﬁ @e@ﬂﬁfi ol efin derivative resins, and

ot he rln%‘g‘?ﬁ\}eﬁtlgﬁ |V?’§Ena%ﬁéjra§1ﬁ%?k§huglﬂseé 8.4 ess Ib'aﬁé frﬁgzntap

t hem'al one. Specific exanples aré€ sheets conposed _
ettiong dfsistntatefiall gae bb wbete edeffe ati ey amheontarhmutlmem&nhb y
pol yet hyl ene, hjigh density polyethyl ene, drawn

prg@qswirtbmg sarface bntheslreoppAsitinnagiegietrom basis material or an
adRbibYibs RS AR Y BASeSRRO! yTer . ethyl ene-vinyl

Herein, the ratio of etching is preferred to be 0.2 or less, or more preferably 0.1
or less. Ifthe 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, afier carrying out the laser processing of the
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10 acetate copolyner, ethylene-(neth)acrylic acid

‘copol yner, ethylene-ester (neth)acrylate copol yner,

pol yet hyl ene terephthal ate, pol yet hyl ene napht hal at e,

pol ystyrene, polycarbonate, polyin de, ionomer,

fluoroplastic, and others. The base material used in

the pressure-sensitive adhesive sheets H include

pol yet hyl ene terepht hal ate; pol yet hyl ene napht hal at e;

pRREYEH YFRRSEs, MY MR phasdkfensithe RALMVELIRL, exfoliating from a
(meth)acrylic polymer; polyurethane resin; ‘

prekssed thiog hemenes dsifinglt,pht galoknpositieg thiog lemasi hy pogipracsssing
ol yet hyl enegl.ycql ~and pol ytetranet hyl enegl ycol ;

bgqqn%{e@ i 1cp£,sqgr %/ is %Wé@xg&ﬁ;}%&r gﬂgsgrﬁcegéi@g aagurgcy of the processed

ne, pol ypropyl ene, pol ybutadi ene, polyvinyl

pﬁﬁ%%§g$¥gﬁd pol ynet hyl pentene, but is not limted to

t hem aheBse niTBM ubSEINAROYR sIRAERNEG aB KSR $8etsPeto G

pol yol ephine resin is preferable, 20 and it is

inphetee palyeser, olefinaledvgbeiradiny ahd other plgsticufilaseuid sheets, but is not

.hydr.ocarbon resin. The ratjo of, etchin f the ]
hgﬁieg}é? ﬁmﬁ@n%h PeciBE SxaBplenapsherts CopoisA Sl ‘Og’\z gensity o

PSR Gl S o AP ot B RN Bl yindethyien, drav

paE PRIpRcnB Aindkaven pdlopospyibNe, efE e gropeid dopblynktr NGhylame-vinyl

be suppressed effectively. Even if the polyol ephine

agesast poprdgmer, ihylene-gmath)aprdisncideapedymesrdethrleaé-nsteinhen
25.1t he .functi,onal 0 of a side chain s connect ed
RIS P B PR B 17 16 Rt Sy <t R PGS
r i [ Q- ); kit such
o2l pARIpAa B0yafle onGAIAGR G RSER, o7
f unct Thabdhseaineds usaliahh@pregsurdtdngitive gdhesiveasheeta H include

phenyl group, have connected with the main chain
peliyetbaleng terephshalate; nolysthyleneataphialate; pakystyrensepelysarbonate;

bi, .b is |low Theref .
o aET PRl du bel BB onetio ik w8 OS0 BB ey

P Qlk?ﬁ:né%fy’wl eSheshchAk PB@H&?]&B?KE@ 358 Bolﬁetf%etﬁﬁ@xﬁerglycol;

net hyl ene conbi nation and et her conbi'nation ca
siiobmk fiekia; phlpdlephine mkintsneh aspolyathgiene, pahgrepydémtepabitadiene,
to sone extent as a_spacer, and its, distance, and the

- pelpmhaloohal ped polymethylpegteng i igiot Apytedde them Hloge.

pol yner_are_cansi.der | : .

or oveoeils i RYE SR el G S B R Bl fs prferaie

and 6 prefdbl SOl eHfechll§ i8arcAfirte D BRAr6 OBEE feREh. WheRatio of
the mai n chain by nethyl ene conbi nati on or ether

etchimigiofightel moyethene thatl doge httaye atfentionalrgroup to a side chain is very

_Slﬁtelgtyaéﬁggﬁe%%@tvir@? ﬁrf?ipgsa%iéﬁéﬁ:ﬁ%? b o e s, generating of a

pé\{géﬁg?éﬁ% pe%ﬂﬁ{t@glﬁgﬁ%}%{ 6¢ OffesiiffbetiPQyy nor bor nene

Even if the polyolephine resin has a functional group to the side chain, when
the functional group of a side chain has connected with the main chain by methylene
combination (-CHa-) 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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10 gl ychol resin as basis material, the ratio of
etching can be made small and generating of the
deconposition thing of basis material can be
controll ed. Although the reason is not clear,

pol yur et hane resin and pol ynorbornene resin are

anor phous resin, and polyal kyl ene gl ychol resin has
et her conbination to the main chain, and is considered

nfeﬁﬁﬁente RbSbAIROR Bh@ e BB oRBIRA AR 'hﬁﬁi the RisBBe Bﬁﬂhetn%jn chain

['aser processing nature. 15 The bas material nmay be

m&l ssidgkkaih ayemeoextaltas alspacay,and its idigmoe.cmd dld theoml réléef

whol e. Various shapes such as nmenmrane and pnesh nmay be
n%texeézftp@&fmerr@né m@%y of polpaercargsprsidaed todie mplateddp é%??’éd

(%80%% erly within a range not spoiling handling and
P ?lClency in each process such as adhesi on

Wi th KhRyéphin fldintwReh q{e fuh&@ioMal Froup BEELIdB Ghath hesonnected

- pieces or recovery. Usually, it is about 500 m or
withske mpinafheindiyl yethplons c@fbidation &Oﬂhtrmomimnamlon,dhe

preferabl 5 to 260 m The surface of t he f)

Hyienterg anethylenescstic agd vimlsRPYlyBee 9 i acetate,

p g§eyfgg cﬁﬂggéwe egﬁlkaghtness with the adjacent

Suclr as "a orp I'On stage. Such surface

t r eat WRidoven) By ¥R foledBi resif ahdTRdrbor@@&@y¥@sin, or polyalkylene

exposure, f1 ame exposure, high voltage el ectric
gliyniml lresin esqmamapnalothczatrcgoﬁeichlag cambe mpdasmalhand gembesting of

th%gi%m cal andmgg%g)gﬁlﬁ tre}@ﬁ]c andllg(g :gﬂ EZ@grerrggonis
ndfe Ry Bt dhsin ﬂmﬁ%ﬁ%ﬂﬁéﬁl@f 1 FRURIRRS rdd Bnd,

- polgalkisent alykNolred haedhdraohiationtts trgnaiachen midde chmsdered

cutting nmeans such as cutter used in cutting of the
thabthiis mrrmhlaamé ethﬁt etvmlalmatmmre pelated i taserdpregesging nature.

terjal t .
ener oTie b ey Frasear %’De% P pioF 196G B bt on the
whb! elvr gu§ ﬂl @ar | af{"a?fneﬁﬁﬁ n[i@%h?nﬁf 1 eledRRlY S%Eﬁess of

nor e, oug l'e 34 pen ing on"the output of

bdts&Sﬂteriayne@’rbeS?splEtzted ipEcatklgtvridtin kirsmge doh sﬁd‘]lhlgabmlﬁhhgmyd
enbodi nent, the ﬁressure -sensi tjve adhesive | ayer
W@dwpg)g@@w@ﬁy Hrgagh procsss sugh Beadhssieasvithethe aypsk.quitng of the work,

PRBE QLS vy obatiee, MoFRek oot Ry MBFIRSO hrably about
3 &mm,& CBﬂ’lel@feebreﬁ%l}a§ fy 24RO X‘E@%uﬁé’&arbf@% 6438 ﬁiaYéfﬁB may be
ester of (neth) acryl ate copolynerized with
trcajpxbby pEmindh pg)qemﬁonanhmmmgtaﬂhesmn @otsghtueks with tla/adigrent layer
as requi red, adhesion, _aggregation, or heat
5 SHERRUOT iasiei SUCK FHETASH ES?F‘UW giclygies EWEWF%WP%‘%" ozone

A4 T RV R i
trEat AR, 6thePElmical and physical treatment, and coating treatment by undercoat
paint (such as tacky substance as mentioned later).

When using the pressure-sensitive adhesive shee_t 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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10 polyners of nethyl radical and ethyl radical,

propyl radical and isopropyl radical, n-butyl radica
and t-butyl radical, isobutyl radical and anyl

radi cal, isoanyl radical and hexyl radical, heptyl
radi cal and cycl ohexyl radical, 2-ethyl hexyl radica
and octyl radical, isooetyl radical and nonyl _
radi cal, isononyl. radical and decyl radical, isodecyl

déraiieglonaowpaes Ysef BFice bt itradiatidn iddi cal and
tridecyl radical, tetradecyl radi-cal and 15 stearyl
radi chi the exsmeplayyembodithent) tha piessinersensitiveaadhesive lagerds

ot hers conpri sing one type or,, t ar nore types of
C‘(‘Pr%‘tsﬁ§ aﬁ‘i‘ 1T HPRPT RIS NG -S§BSI % %ﬁmg@o heo"?&ﬁé‘és and
phle Kotk AANEIEIRR, B RAARE PRLEY of N SBEFor
(rhétB)abfgate,fa8d ayHOPbEmer 36¢hydsi opalghdr analkyedskaor fheth)acrylate

acid, carboxyethylacrylate and carboxypentylacrylate,
caolymerized vathawpalymedizing ropronssifer the prrmese ef imnreviagcs required,
wﬁg&tonic aci.d or.other nononer containing carboxyl

HORABLISERIM OF Bert yeHSEand i t aconi ¢ anhydri de or

3 At i ta i de o
R e L S G e o

- mpthapylate, Ga@ {hdtAT inythe thveaiion %-rhaaet alkjHe shuey | Eamdples are

(meth)acrylic acid 6-hydrpx | hexyl, (meth)acrylic .
pelrmarsad meind xadieal pnd by (@wﬁpm radecahancisarropylaadizgh

5, decyl t crylic aci 2- hydr oxyl aur vl . and .
nSin ST ok SrBRy iRl AR 5Pk, il
altPRQTBLadan haitPl BichyHay¥lontad rsBlal, by ERSy] SdidaPMEoctyl

acid and acrylic sulfoni € acid, 2-(nmeth)acrylic
radival] ésoBetybtadichl prdopaykradial, isonboylasdidaland decyl radical, isodecyl

(et h)acrylic am de propane sul fonic aci.d, sulfoprogyld
an

radieat #dndped radicabdauyheadiyrhend iridyeyl sadieplortraciacrtiadic

S A0, BRI S0 s S A e o
vt BYehoRRARARE (RO RIYHNZiBRVRONPEIbdrCatask @r IadhniPd to 18

(rmeth)acrylic amde, (neth)acrylic acid
stidighjdhainombtanyh alksihiadisals( net h) acryl i ¢ acid al kyl

o DY G s RSk R S e,
o LSOO a SNy RIS B B s

itdcohictadR] dmpdsie a6id, fimeskl dcitkindcrofoncicid drtothed nydrRinedr
the like, multifunctional nononers and the |ike may
capiainiag eerbaxyl redjoalr maleisanhydodeand iasapigmahydridgror other monomer

o REEITEE P 80P1 558l PR JRSERSDEL

2 sl sty LB IR A0t el i
6-tiydsorylhyad) (wledi)ecrylie atid Srlyidamisiooty! dind (éth)aanyliylaaidel 0-hydroxyl
decyl, (meth)acrylic acid 12?hydroxylaury1 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

35




10

15

20

25

30

10 and trinmethyl ol propane tri(neth)acryl ate,

pentaerythritol hexatri(neth)acrylate and

di pentaerythritol hexa(neth)acryl ate, epoxy acrylate

and pol yester acrylate, urethane acrylate, and

others. One type or two or nore types of

mul ti functional nononer may be used. The anmount of -

use is preferably 30 wt.%or |less of the total nononer
pHosptivrictaofl natiRal Ghoih)#efyliRdidds, (ett)adralit acid N-hedrooyméthed

i ke, especially preferably 20 w.%or 15 | ess. The
ma@pme@h)mymd ! Painealitibestiploprrsppli fisneiby] aminoethyl

rboﬁ&egﬁplaﬁgl]ﬂrgd Q}unb%ﬁ%l\xﬁ (igd Il?ii ‘Ivt%té l-vel | e ﬁ‘aone acI'th):)ml

m?ﬂ)?“)ﬁ‘h@% aééi&t@ AreRd ld?ﬂtrﬁ’é dic. ant i agi ng agent,

co oring matt An’acrylic -polymer can be
pr epdneddiviynafoy thenimse bﬁtmsﬂnﬂd@b@mhmqmlmdmﬂnmlke
pol ymeri zati on nmethod, enulsification polynerization
mﬁ@ﬁmonallm@rwnw sawethf: bke may besddehaieq ABPRNEIQ

coBofRaof Girshar e or A RE s ACfigR At o
dl(xﬁ&h}égiérl‘ﬂ@ ﬁﬂd([&%r)éﬂk?fén@gly@&ddl?ﬁaﬁ)a@%ﬂ&é' @81y)RepFIeNd slycol

per oxi but yl'per oxi
di{methpenyitea ajld/na:apedms glyedd| di(méth) acantata,l mtab&ythmtsbdﬁ(msﬂmcrylate
redox s stem pol ynmeri zatjion initiator _conbjning a

anddgmethity! aernene timetipacrylsin em@era@ém hexafri(g ate and
en%aelr?tg{l{o? rﬂexa meﬁﬂac%@r%{gr gp%?(g ﬂ.{l# }181 &LII ac?(}%‘ﬁ urethane

BYSH
a&flht%t mrtﬁhe%m NBhe fype UE tAJoSHBRY tyﬁéb‘_:(;f rﬂﬁltlﬁhﬁl:ﬁ&@al monomer may
ket ose. Moreover, "an azo conpound is also a desirable
bepokd.neFhezanown of néet i ataferablyi3® wildordenspd thedotahoiondeer from
2, 2" -azobi.s- 2- net hyl pr opj oam_ di
th viewpgu gf adhesiye ¢ %Féftﬁsaf% Oe il iker & pipecialy prefergbly20 wt.% or
le§ NT_thZ o hch, %B@%?étr ﬁfag’lﬁtd% ?{iﬂtgﬁd’l?ﬁl@nng% carbon-carbon double bond
mztsznolacm@l SAﬁdéTﬁbﬁltths%-cbh@néIﬁﬂﬂ@&mtdﬂbﬂti)vléﬁ aply Gealsodentained,
36 Moreover, it is also possible to use two or nore
sush s adhesiopeidy aatidging 4gent. ifiller. oaceloring maﬁ@r t e psrylic polymer

e 05 I B oSS RS 8 4 Rt s s

 erMREIEOM R dlﬁn{:ﬁ‘ﬁﬂ@g %d@ﬂhid%%é@i&%ﬁ%éﬁﬁdm suspension

process, a solution polynerization nethod 1s
pddyraéretadbh eettirl 18y wilgraaitiomdr of oat b} tee oyore pohytar, 5

pol ar solvents, such as ethyl acetate and tol uene, are
compegentThe acrylic poI ynmer is preferred to be

suppressed the t,of | ecul ar wei gh
subsushege et FRESG SR Rros sl e fitsfkspnier Side, benzoy
péf&ﬂa@ MLAAAHRHxi8. T RRhoudBKingdidbpeh@erfilyTD 8EsiRAVRY, R%8n also be
nol eCul ar wei ght of the acrylic polymér is preferably
usadd as Hedorsystemeolonerivatien initefier@oibinid@ @, 0d@itpagent. The
s3,.000, 000.
reducing agent, for example, include ionization salt such as sulfite salt, bisulfite, iron,
copper, cobalt salt; 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-hydroxyethyl)propionamide.
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10 Since the nunber average nol ecul ar wei ght of the

(meth) acrylic polyne r which is base polyner is

rai sed, a cross-1linking agent can al so be suitably add

ed to the above-nentioned pressure-sensitive. adhesive

| ayer. The cross-Ilinking agent includes polyisocyanate
- conpound, epoxy c, aziridine azir idine, nelamne

resin, urea resin, anhydrous conpound, polyani ne, 7
Moggdvex Y ik @lsp Possitlld ty tgrtwo\th efortl Soigoi ety aeri@tion imitateg using

agent, the anount used takes into considera tion that
themdpgetbitrddsuey Beectiondemperaturg sabautcH) toBie' (s ond weaetioaf time is

R
soBRRECHH h¥iRhish %e@lmdé’iﬁ gré%éraf)lg. S AR %rsbﬁfeﬁb’ofv(ﬁieﬂﬁiaﬁrg_ﬁb $Polymer,

pressure-sensitive a sive agent which forns

- paliresdduenes; Sehstethy] ackfate andibwdnecark ayel. can be nmade to

contai n additive agents of common use, such a s
var i olie aarvlirspdymeris predemsethtoeriupprsesed iathe cagent of lown

iRt G SRR supbs bk BOsHRoREPEbreu S sotihigtiongn e

I nprove peeling property from 25 the cChi
308610 oxgnoreher mollegstfemblysd (i @do s8.600,000e radi ati on
curi ng@type adhesive which is cured by ultraviolet ray
or el BBEF dhe nERbenAessages madecalar aweight Bh theu fpplg) tagydic polyme

T %v%‘c S%svgéésgS%@%?le} I?se trzege N Za;'I %I'e 'giglrgl?llflé Inaé%nfz ?zlﬂe]lg?jjs ﬁbee! g%igag)ly add

0S5
'S expo adiation er

ed "B @d dbovRehtidned HredsBf fsitiOe RAUSSIR Ty6f.i Ci ent

radi ation transm ssivity. As radiation curing type
Thed hess-liekingnageatl imdudes prdyievdyahath avimpgunddéraiy on aziridine azir
..curi neg type 30 functjonal group such as 0gar b,on-ca{)bon,
idmsy pRamisisresily UER TRSWY ARPYFTOUS °8 ‘OB%fﬁtl? YATipe.3garboxylic pol

g on. T iy : . . -
st Vring YE HASBMLAL of 8, Il AROETS R, sopsiders
tioM Hiut rRd] allh@fonC B6dsNEotMRNIORI maekponent or ol i goner
conponent. Exanples of nononer conponent or oligoner
Theo npweeinef gfoss i agent iy iprefencsdoéo e hdo HO0ppastsdbyl weight i

n JPBGRERG BY (Rt bi| BHEme copabh rerb: ARG rars by

Fabn( makectw ahtiive ihagid¥b&newaikY %Bhms th -sensiti

df'lﬁi net h) asarrsfsat e, peIXt aerisﬁw i %égﬁ t% %mst h% acer )I/)feg%ug? Senstv

¢ pdindsier Wybr ictuo lbet mbda (orebhthc agdidtve agents of common use, such a
di pentaerythritol nonohydroxy penta(neth)acrylate,

s dpoast kisdy tofr welbknowme adberen paet yagarts, 2n aptiptidypte gefiller and
c%i&égrﬁl, cghx(erﬁ%torqglgzc Bgsli(?etseﬂle1&b%§r9—%%(e%%%ngd ?Illgredient as occasion dem

ands.

wéikdand e rRLEE N erSRNAGREL WEEhCAY the ¥E9RC %&%igﬂ& R&rably

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, a.ﬁy adhesive material having radiation curing type

functional group such as carbon-carbon double bond may be used without any particular
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10 (neth)acrylate, and other ester conpounds of

(met h)acryl ate and pol yhydri c al cohol ;

2- propenyl - 3-but enyl cyanurate, tris(2-methacryl oxy

et hyl) isocyanurate, and other isocyanurate or

i socyanur ate conpounds. The content of oligoner
conponent is preferred to be 5 to 500 parts by wei ght

~in 100 parts by weight of main polynmer (acrylic

limdthiisrer ), especially preferably 70 to 160 parts by

. weight. 15 In the radiation curing conponent nonomer

m xt utls radietion ceinpiype pilstsoisds prepaicdafor exaniple,thyddendingthe
L5iChed AR Lan ol ey suring Lyge o (he ke,
Eg%npﬁgéj@%%%n%{:cggﬁgke&%? gﬁgomt@%%cmé&r d?’f%di@cio‘ﬁ%ring type to be

enone, ne acet ophenone,

bRndeddhéladdrothade, Anfedphaniate oldo@icppifieaingol pZopdndi et hoxy
acet ophenone, 1-hydroxy siurohexyl phenyl ketone, 20
trigmg@ipanyylate} tetramethylol methane tetra(meth)acrylate, tetracthylene glycol

e AR B BRI e it

i ORYikS i ohy &k Bl & FritoP €NZ0i N
dlgiélﬁg% colr%('goungs?f 2- ﬁ%ﬁ?@%gﬁg’yﬁeggeg}gheﬁone,
hexdalre¢th pepthae Kiet-blitylame mywoh digmethdanz yiated 1 Hdichyre dielt al |

ot her ketal conpounds, 2-naphthal ene sul fony

(mﬂllai:]ny&éq, agd piher gyterrromnouads ?ﬁjmﬂth)éﬁﬁ'@ﬁq and I?E’hﬁfh?édﬁ glgohol;
| - - 1,1 - 25 di S0
2 sy Pens i PR e ety S sSaRibtsnfud other

sDSRACRRENRNR y AN R BADHINRE NTBE ComBAth I oligomer component is
3,"3-di et hyl - 4- met hoxybenzophenone, ot her

priefemed ppdn b B e S@bpartUnydseightind X8 matte he weight of main polymer (acrylic

2-chl or ot hi oxant haone, 2-npethl thi oxant hone,

polymeR); greediglly Prefesablr A én 660 PaYONSIED% hi oxant hone,
> 4- i b oF ( |
2 - e S
pIRRGERRS et Szt hifitch @I RCoIGRISH HE It TNy BRGNS or the like
hal’i de,

acyl phosphi no oxi de, acyl phosphoanate, etc.

inglgide fH@-hydruxe mthaxfy) phesybohydrexy-2aropy) kdterie dlphaohyiwxy-alpha,

-~ preferred to.be 0. 1 to 10 arts ight in.10
aiBfir bty Scpbanipgtons; mstiogy aengRERope. O ity y i sgbheny!
_ . _ Y ot
RSP AL LB NlE |8y SR Shbl A cton
 2-pledis g r@=(aeusilthio)eheayies 2vaotphyBhioprSpane 4abihzestelyphaiyhe

proper nethod, including crosslinking nethod
capypousas: eravimeipyopherabenzeinoseprpppther, apienin by ctler, other
nmul tifunctional, 1iso t e conpaund, epo 0 un
bR COBR R TR SR E B0 gLy SIPBE-Retor
e R o R e Ofy
chidyridd, sihegaroatic sulfeyl tiioride apapmncdsaipigohevd, lepropmree

.arbonTear bon doubl e bonds. i .
dione-2~(O-ethoxy carbonyl) oxime, other photoactive oxime compounds,

| benzophenone and benzoyl benzoic acid, 3,3~-dimethyl-4-methoxybenzophenone, other

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

2,4-dimethyl 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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10 The pressure-sensitive adhesive | ayer can be
provided on the ba se material by a known nethod. For
exanple, it may be directly applied on the base
material, or an adhesive fornmed on a sheet coated
with parting agent may be transferred. The
pressure-sensitive adhesive | ayer may be a single
‘layer or a lamnation of two or nore |ayers.

Separ ghorlcofiRyt BE \?E\B{S)gﬁgfg?eﬂzﬁu&h Enifikof al? %r@ffa E&‘-% Je 0.1 to 10

pressure-sensi ti ve 15 layer i need

pzlm'ts: bnesdgiaf int he0 pags Byr eepdnf thade patthes (mr}}mypcﬂymg), espe
in a range not separated from

erly sel ected
CtaHE M@&kﬂb&h@i e Sapwrés bﬁtWﬁlgbﬁJal ly it is about 5 to
300 f 0t
> Dor Banih Bsristliiand Rty br b pistien e fnePb foveris

rééh%&?b‘)r értthéiﬁo@%kﬁﬁdhi{ cfo@é’lﬁﬂqﬂr%?]ng@io&vﬁ Qis##Ban 28pr8priate

I'ess, fler anyOdOlto 0 N 20

‘ cmselfrﬂmigtﬁgyen(hueﬂ a$ muBifih&ibnahisochlarste compumsl, apmgbmqﬁmnd

on the adhesion to SUS304 at ordinary tenperature

| n{@l?@mae eompewd, mietal salt %ﬁmwd(@etab@@%@ corapounsk pRHQURSIn

eed,300,nun/

CREBHY oG STl me B Bl AR pgming

1d3 Rl §&ﬁ1§édn'd\h%.v Repio¥ %dr@&ﬁbon—&k%oﬁ %BﬁlBl@‘b@ﬁds

i ncl udes paper; synthetic resin films, 25 such
pol yeThy presere-ganisitive adhdasewelayamdn he padwdstdryn the base materlal by a
terephthalate. In order to raise the exfqliation

kpowwpsthodonT etxapinks dupay Sedseqtly Aephemhes thpdasetpaterial, or an
%@F'f&&de%n%fs%%&%%?{éo“ i aﬁ%&#%&g{whe OA%AIR! Mhe

focessin orned to

pfebﬁné-blérfsﬁﬁv@ aﬂﬁesﬁ%ﬂéﬁe}trﬁﬁy bef a $188€ Qﬂrer b4 BeNi8Atior ¢f two or more
needed, ultraviolet ray 30 penetration prevention

layexsc e§spanq01em@y bermsepbeediie teonunfiack sfitht pegssurhsensitive adhesive
) r{e;%su%{e-sensitive 39 adhesive sheet for |aser
a%? ﬂg may not react by the environnental

L TPEU L PR sk W Sl R sl
i?brahge dotG@parntell Manuthactdik angtheeidhednof WaaBy itds esrs Ses300

parts] 5 The manufacturing nmethod of | aser processed
HiBa pT Bre&cm}:dy dbavy 10 do # #é i, pemoreeprefrpatly QOéfmﬁ thment  of

L1 BRSO e USRI ST DA L 20
ofle&E fe@éﬁ(bl}@fom%ﬁbw% Wi, cﬁrn?ore g?éf&%gly @@Ijto 83NV10%H1

port ons afe shown in magnified reduced view for
Thdme vahse aefbasdoimtha killesionTh SURBOU fah otdimsary ¢ennpetritant (béfore laser

Iaser rocessed parts according to the exenplary 10
ﬁ@.@r degree nieal sivepath; E@éungyp%wgram/mm)

pr essgép%rastgp 3 Ip}eI fed 19 111 rc?e?tto {)r%lieclt 238bel processing or the

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 processing, ﬂubrination may be

| performed to the surface of separator if needed. Moreovér, if needed, uitraviolet ray

penetration prevention processing etc. may be performed so that the pressure-sensitive
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processing (hereinafter called pressure-sensitive
adhesive) having at |least a pressure-sensitive
adhesi ve | ayer provided on a base material, conprising
a step of adhering the pressure-sensitive adhesive to
the | aser beamexit side of the work by way of the
pressure-sensitive adhesive |ayer, a step of
processing the work by irradiating the 15 work with a

- adlRs®e shed irlader prdcbdsthgdndy iR set by e dofirasthadtionliraviolet ray.

intensity for formng a through-hole in the work, at
UhuajlYeﬂlettl)’;uh of e aeparatdr istprefiarabht ahost 19 tc?00: m eastrodng prefirably
nd ing abl ation of the work, and a step of peeling
Hﬁ% sure-sensitive adhesive sheet for | aser

@W&ﬁﬁ&%ﬂlﬁgg &E&%%b&s%&eggeg%%ﬁge]he machi ning. As the

ressure-sensitive esive any one of the
_ pr essThenpanficturivg nedivdif Va6t froestedpdrs accatdBgrto de first
above 20 may be used. The adherldgnfte of the

wlaﬂ@rme@lwrmmmwwm@w expladneddygefamdngoriigi kto Fig. 4. In

db hod [l |
Rt L i R S T
cAHHLSIMBNd ﬁlé%ﬁowkrﬁ nﬁﬂ%@‘ﬁﬁéﬁ 6&e&ﬁ1ﬁd@9&9ﬁirtﬁe &s8 8t Sfplddiion.

processing surface the work. 25 The proceSS|ng
st ep Dlhe marufactuking methad @f lqemresssabpanfs actredingrté tlta:)exemplary
using laser beam by ablation. In this process,

ersb@%vélpmela Ch@fa%@md@ usw@rprﬁﬁ%wpsmﬁﬁ éﬂlesm@b¢% ﬁ@tlﬂser

It 4 I aby to use
piodeseihbh e Gich RS0 sinkish® RSy bRk Ahefi,
pfe@s%?é’ Eenfsﬁlv‘é hah&e 18y RS 3dda%bn d bask $ndtdHa, h:% fpeirsﬁlf o8 &5

use a | aser beam capabl e of cutting ocusi ng |n

acﬁlenag ﬂmmmsdrdasemémﬂe)a@mac td élséaseebeaaye:us s1dg of thactork by way
ser beam ther ge by I aser proceSS| ca
B PERSBHICSRRFI Y2 ragesx a]éﬁqrs? ¥RP 8 PWGP%”’@&B%WBF g@b’c“adlatmg the

WA e O Mt o i BRORR 200 kg

thirduBshodd irl the woik, & hidhérQRar Mk eRgdidtior @fensitpsMhi@héld for
t hrough-hole in ‘the work, at higher than the

mudmlagi Rlletiomof the emk,ta;ad efstep lof @s¢loledthe Brebgyresengiitieraghesive
on of the ferred. to

bl | .
sHORUBH 08 Shods38e Mot ock RpSTES Fobbbimer nasind e gepsitive
adh¥sivh Fﬁe@."aﬁ She ép @&ISELQ'Q séﬁsﬁﬁ%oadh% rshb&$Sto @%erﬁn’e%bove

exanpl es “ar I mer laser (oscillation wavel engt
mayg 8e oed) XeCI exci mer |aser (308 nn), YAG I aser

third harnonic (355 urn) or fourth harnonic (266 n

YLF (Ve adbgring steniofitheresswrueysitre adhiesive sheet aughthe wor 1s
e e A Be R0 O el reamo ity o aaRée, o
presetd -S@kitRR adhesive layer is adhered to the opposite side of the processing
surface of the work. |
The processing step of the work is laser prbcessing 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 cuttiﬁg 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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wavel ength at 400 nmor less. If the wavelength is
over 400 mm, the laser may be preferably used if
capabl e of absorbing light in ultraviolet region after
the nultiple photon absorption process, and capabl e
of cutting in a wwdth of 20 gmor less by nmultiple
phot on absorption abl ation, such as titanium sapphire
| aser with wavel ength 15 around 750 run to 800 urn and
pRetisién ¥ illdledde or Qut ReBGEWHID cAPROEMNRdS 8R) theapp&Shce is
When usi ng fundanmental wave (mavelengtﬁ .06 gm of
iMp@vedser or ruby |aser (wavel ength 694 nrr) if

t he beam di anefer, can

f ocus b redu ed onl
about ef?lséasamea@ﬂsm’éera? fSDerpfin 2465 o iy éﬁﬁﬁlg}i‘;‘mﬂy for

E e T R e

fepiatigg atdin of2Re RBrkg mMit 13?’@5@&@{0&136 Pule lakd, onance is
not needed when cutting processing in this step

is shﬁpcfnlyserfb@ame&mcﬁﬂr@d te undupﬂgblamn by ihegyioha@ksanpfion of 400
ST I%F. P e O o b B 7 o)
ARSEERETR W O0EAT AP R0 PR i

(266 amp Yaacfytteinal lithivenw sériis) 6o YVioy (?ﬁﬂmtvhhilﬂata)ftﬁﬁﬁm solid
of t he exempl age/ enbodi nent. The work 3 shown in Fig.
laperthird bpgnoric prsfogrth é\mnm@@né othgr bisersbeany hgyingcascillatigmd

v BEGaR af LRERr IS R A el R v ol she lagergpabe
pé’f&ﬁbl@“%{s&f i % Yol @!‘rﬁi’)s&bﬁfg%cg?l@ EEIRENSict i‘%?orﬁﬁgeﬁ Eﬁevlﬁultlple

[ ayer " 2a pro i ded there The wor kpi e
photes abgoeptinRodess, and diygsble/el ahietin2 width efiiteguads bugs BY

known nethod using roll |am nator, press or the |ike.
nptiple @h‘étetl @bw&w@@é@@n %‘b %?anal@lsa@phge ie}SQrewﬂa)Wa&elengﬂl
sty e e e e Y R AT

by a kaps. usﬁ‘i@q"m?dﬂlﬂehﬁﬂj \AFaQe hba?ve‘ﬁf?xrgﬁx 1.8 %Wﬁs& or ruby

with emission, the |aser emtti ng pOSI P}HOH i's nmoved

. Iablo(mgwelhegth ﬁéé nfn) gifl fpueak twi egiml diarester eanchecnatitded gnly to about

rocess is carried out. Cutting process |n%I udes Iaser

i iPmihe pthen fangl, ga m ths s3emplaty ensbodimentqw
uitfﬁ@ﬂﬂ&ge &?%rﬁé’%gﬁ@?&m fﬁgﬂlef& Qﬁ{ bé(ﬁﬁ]ﬁ)@r xl ﬂ?@é’d (f(fr Sfax%tgple, about

aser processing con
20@hd)i CcThaefore, SAEE hfldwshcass Adheafedtiinwrtid ece | can
be cut off corrpl etely. That is, the optinmumvalue of
i r r adThe promessingdn ghis step &vshapingdor exammlectuting ﬁellmasmgrlﬂng,,
of the lation, threshqld of. the material of, th .
?ca%wv PRIIRBME ¢ Fwamgpfq%s 18 gt s SaPR it me 1

aﬁgf‘i%.sﬁ.v erigNERla thethtid SiaPiabl SpifMink hGutithd HoBesé of the work

- according to the exemplary embodiment. Fig. 2 is a sectional view showing the

cutting process of the exemplary embodiment.

The work 3 shown in Fig. 1 and Fig. 2 is a laminated body of a workpiece 1
and a pressure-sensitive adhesivé 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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times of the processing condition for formng a
t hrough-hole in the workpice 1. The cutting all owance

.'can be narrowed by reducing the beam di ameter of the

focusing part of |aser beam but in order to enhance

the cut section, it is preferred to satisfy the

follow ng condition. 15 Beam dianeter (j.n > 2 x

(1 aser beam noving speed (nfsec)/ |aser repetition

3 is icted 68 ¥ sGdtibn)pldté Stofa spEtRGSIoR-4S e DS labdr\RaF @B HNRd from a
sheet 2 is not adhered to the reverse side of the

speriRkest lesas oscillglier riposed by a lesy apbkentittedrict the weok.k pFioaltaneously

PGoh e B S ligerorion FRbASB vt I Rhosshte ine,

488 Eﬁtﬁg.% E?JCE%QS Catiel %gﬁ r Qﬁiﬁ@ﬁ%ﬁmpé’ss Weg {éﬁeltlﬁgchini]n% using

press -sensi tive aanhesi ve eet e exenp ry
galvanekcarot X-Dsiabt sdag, pedciasgingslaes prhidedscshdthatlaommi Iiser

Fig, . 3. Fig. 3 is a schematic diagram explaining the
I%Pfcgiﬂlﬂigﬂg

epdtess of the work in the exenplary
enbodinent. Drilling.pr.ocess jncludes .l.aser_.nmachi ni ng .
usi ng LB PEpRs St copttion i€ B6Cpcticilarly SPRGIGRT s 147 A e fiprkpiece
1RMA BB R PEARER &Ly, 2MthaPlsh e JpRAY ﬁ&@(f i oM i
-methods. In this %t ep,a Iséser()%pr \gﬁchegsab felﬂgﬁgg‘t% %?ensnycanbe
defeheineg op slsvasisd tisd dbilatipnatiiesisold of theeedterialay tHeawork. However,

adhered. to_the |laser incident side. Further, helium_
toa¥oidgeing ekipg dresireeraiive athesivaghepte i isnrefermed tade within 2

] kni r i ng_l.aser. _a.result, residue, o
o RstRotfe feh o He 158k « MRe e e e MERKAHE!. "he
LGP YBEWRRBIchY be ARkrER0&] bR dRERS BShedf didifeter of the focusing part
‘pressure-sensitive adhesive sheet is a step of peelln%
oblaserdramhbutpn eskuteerdens the vet sdies iniepefeed t6 sainfy the

rk after machining (the | aser processed part 9
féjﬁm&gpw - 2 and Fig. 3). Peeling method is not

parti rt Wy n ny.. kRown h be ...
oo | SAGRTGLDF « AR AR BB T 18 el b Geperiion
fishieass (HEp cause pernmanent deformation of the work _
“when peeling. Therefore,. fromthe 5 viewpoint of _
el i m Hahe presaire-sansidive adhesivesshaetyd) ie notaadhered to the reverse side of

ressure-sensitive,adhesive sheet lowered in adhesion
[e o RPIae LROAMRPS IO SEARS TR LW OTKBIES hgrehsiPiigR Sifee d stk
e oS osi : bo
e R e S R Mor PRRELsc B ke
cotaninatiomcingd greventsd Wigadhyfite dldfiesisie-sbasitideeslihesivé Heet 2 of
pressure-sensitive adhesive |ayer of the
ﬂ}ﬁr‘%‘@@ﬁl@@i gebedimerle adhesi ve, the pressure-sensitive

adhesjve.layer 10 is.cured and t.he. aghesion.is | ower.ed
by enPUOIHPecst oD HE e BPNg TDRiE Ao [ifps ib Stipac
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. Further, helium, nitrogen, oxygen or other
gas may be blown to the machining area by using laser. As aresult, 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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adhesive. By irradiation with radiation, the adhesion
of the pressure-sensitive adhesive layer is |owered
by curing, and it is easier to peel. Irradiation neans
of radiation is not particularly specified, and, for
exanple, ultraviolet ray is emtted. In the case of
cutting process (dicing) of sem conductor wafer, as
shown in Fig. 15 4, one side of the sem conductor :
theefressufeassnki}ive adlscshdisheet drohotht verrb afissuachisiag &thé lager processed
adhesi ve sheet 2 for | aser processing provided on the

pati Srsheyynda 5@624“1(1 Fi 3)-t Resling ssthodgs nﬁwuéﬁflygspﬁ@lﬁﬁ% and

fo Ky S REInoAFE, & Bl o oM BRI SRE R B al T Gleprive sress
tS 8AUsE Eéi?f}b’.%ﬁrdemﬁoﬂ of S8 Gvdrk %vh%ﬁ?@éhr%m tihRGre, from the

position is noved along the specified processing |ine,
veavgpoinitof eligirption ef strdss, (onexainpde, atress@@-sensitive dithasive sheet
novi ng ns i ngl udes gal vanoscan or X-Y stage scan,
I 3l

loveerrd TPy OY efiationmsih redthAn PR Beatingduay brvigd.  Such
p%gtl}g ggnsﬁﬂfe%%ﬁ? egtqﬂig 'b%:{hq'g:@ég ?c?rgt]-: %%nx? ﬁﬁ)cggsm\ﬁaanﬁ as7e of

art Speci ar-as
pSélifigC O 'Wh&nta%ldi&ﬁﬁﬁ Ezuﬂng 1§p& bdheSivk iR d il he pressure-sensitive
pressure-sensitive adhesive sheet 2 is not cut off. A
aghestvedayer of éhemessm;semmw aslhieslve] thapresduec-beansitive bdlmsive layer

e 5Pt LS PRI il oG B
a%lgbﬁ?rg') ”ﬁ#‘éfé&lﬁgﬂéo &rgﬂ}{u‘i’%{gﬁ@g[} J,E oglfoff:thé‘gl%ésu% Q@Eﬁ&%%dheswe

lgyeeisaeweted b duking, lag it edyerdo péet) k URrd@Ritfdadndask BBradiation is not
push-up pin called needle by a known device such as

P@ﬁtléulﬁthﬁ deseifiage anx; Tor sxavmte, plitanisdetans sl conidied. i n J apan ese
Laid n Patent No. 2001-11 30 In the |.ar
erbod EHBR e P I A SR OB iouttcn 8 Mgy in Fig.

44cheRdd dfgﬂ%?eﬁ#}éoﬁﬁ% fv\}gg# (#or r2"’}*15 Q&héréc} e Bx%ssure—sensmve

pr ocesse aser atio usi ng |l aser eam

adipesive chdet @ fevdasq|pescebsing pdeidet) er tha@iceon Slage 4,0int ¢k fixed to
board, sem conductor wafer, glass substrate, ceramc

heing aﬂ@e SnetﬁalaS@rlhygmﬁamredu@é iome A dpreifzad la%ﬁg @fcildgtor is

el B, B el BBl sehRE oSty T B B B S e

pSEITALRMMCH AlonRARK 28 Fied %}&‘égbmé ﬁf‘ﬁé Iﬂﬁdi cutfap ﬁfoc@sfs 15 B&ried out.

|'i ke. Sheet materials.include polyinfide Fesin,
Lpﬂn‘lr Yesn erovingsheapangludes galvanascet baKeY Bmge sr;an mask imaging, and

styrene resjn ol yet hyl ene resin, a
&’é’é ; é%ﬂcgml @Eﬂ]@é n, 1yrgq:qs§1gg ﬁ@nc}l’ggzp ﬂf s){emlconductor wafer 7
I
AR iy O BT
pilebiied-ERRivR M dREsAYY dhgetD 9 BE6Et OFf. | NPpREREVE Elﬁaef)ﬁ‘l@'ﬁ Be provided
copper, alumnum 1.0 stainless steel, other netal
atshe @,beamdngdblgtme ofHeetemicahdoctonsafdr 7sheet | ami nat ed
In such dicing process of semiconductor wafer 7, after cutting into 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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directly or by way of adhesive or the like. Crcuit
boards include one-side or both-side or nultilayer
flexible printed board, rigid substrate made of gl ass
epoxy, ceramcs, netal core substrate or the like,
and optical circuit or opto-electrical mxed circuit
formed on gl ass or polyner. A specified
pressure-sensitive adhesive is adhered to the 15

: p&ﬂ@@%ﬂ?‘é 1"?&31 A3 fal aE;Eit SR prbédsad %Iaﬁ’é} %faﬁ%ﬁ REngd 196 beam.

In thi's nmanner.

Appﬁ!mw &aﬁgﬂ]@l ih¢hude ﬁﬂbtaﬁawﬁalsmmlt%oaﬂlf séﬂ‘ﬂﬁoﬁtﬁ@ﬂﬁ wafer, glass
exanpl es of the work, preferred exanples are
sybtrtenesraBlyl substrate, metal sHbAE semisonductardases asothplight emitting

o 5 i PO EDS RS R B s,

: sd%@&ﬁﬁx%tor%ﬁ&ca%lssg Cloth, Wdther! Sl 6f e Tidle pa@l?eret n%%n@ﬁ%&ﬂ&’e

Exenpl ary Enb6di nent’) The 'sécond exenpl-ary embodi nent
pedguimtide ks, |pxblylea‘bﬂ|tem ¢roxg resinlarethahessin, pglysigess rasm, of
the work nmade of netal material, in particular.
polpethelene eesie nelyamide rasinaxlycaranate psinssiligpne gsin, fluoroplastic

ro§ o Olol R g Byt B e A0 o gt wBE it or
otRAFfunRH bR by FraRiie! fréREs 8SintREg =GRS bf&ceﬁn&opp%{ %Hﬁﬁ‘ihﬁm

‘havi ng sane "functi'ons as the pressure-sensit
staidless steel, stheemstal shettsearfdi podymeresheetngfoy nmﬂa‘iaﬂearanated

(Pressure-sensitive adhesive sheet. A') .30 . .
dlrﬁcélwﬁ P veegpd rihestye i asshvre <SRNt bs?arcz;ilmlaqiesoner%ﬁ% or both-side

o R PRER B PR R aRs DAY by i
mefal &% sﬁbsﬁi‘atesor th€Eke, bR@Bpi2dh] et of @t&h@cﬁﬁmedtchemt

wor kK made of net al rmterl al , when pressure-sensitive .
fomuibé on glass hepalymer. ofA sﬂmf@delrpﬂsareyseeﬂbml adtenive shalbsredrio the

absor t|o effjcient of |ess n 20 in the
ORRO§HE 8? Og%q?wrfﬂéwaoa Prdage ot ﬂ%%wgﬂi Pr%ars@%élwmer :

sheet W‘h&n u§1tng%§eﬁ% ; ésh}%e%eiﬁsftlge Q(zﬁlefgglv%%ﬁée?%d of {h%rébg%e%xaénﬁles of

wor K. erial gener an absor

the @ik, prefefred ofandpl 0Dt @Rrd1dledulaofi i RbAwoVdEfaBfi @ Marious sheet
concerning the invasion length of |aser beam it is
mpigrigler or their prsinspregdad with phetical ve oplitab fingor he drawing process

ora PR ibe Brode, v e eolREG PP End t he wor k ar e
irradi ated by sane | aser beam the
(Second Exemplary 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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anmount of heat accunul ated per unit vol une of
pressure-sensitive adhesive sheet A' is smaller than
in the work. As a result, it is harder to process than
the work. The absorption coefficient is preferred to
be 100 cnz 1 or less, and nore preferably 50 c.m1 or
less. It is because of the advantage that reaction by
light is less 15 likely to occur. Metal materials

sheBt Aushey arthitaloatsorftivalcecfiicacsf lhsr xanpk eaveleggthd€355 nm is

gold, SUS, copper, iron, alumnum silicon, titanium
legs @B 20 c;mingst en, and zirconia. - (Pressure-sensitive
adhesj ve sheet. B ressur.e-sensitive adhesi ve sheet
3 B SR R ek ot R praeral B Rt R8s
adhe@RE ¥hdeh A BP{heteQ@mgKﬁ;H aabdMBichiBWs af absoPprtidH cdefifdent of less
In the case of the rk made of netal material, when
than @9 sur eindeskghtio? 855 athériprassakaehsifve afhesihe sleeeAp isess

enbodi ment shows a refractive index of 1.53 or |ess,
likelis tpberroprssedk®ag theiwtkadhesi ve sheet B is |ess

l'ikely tqg be prqgcessed t.han the work. | 1 he -1
mt o AP RBP4 Petiplida codlrighior Too00 em
of 1BbFeC ¥R FdE RN eerhih thd mbaﬁo@@ﬁgth%?lgs@yn& e, 964k 160} in the
pressure-sensitive adhesive sheet B is less likely to
piessups-oasiive ddhdstve shéw A’ribdrain thetnetal alatertabn Héreehid she
material of refractive index of 1.53 or less is use

prepsurdreensibive gdligsesherd iy jand theawerk; aje irsaddated Iy salw@ser%em the
BBkt S e bR GRS SARELOUS BN e 4”5
sRAIRY BAR YhelwdR. O sla@8sult, VBS BArd&Bh QkdcRbSthhu feliplerk.

anal ogous netals. Specific exanples include gold, 30

SUS, tlopateorption oocffigientis puaferred toibed®0 oni't enrlesspnd more

ni.ckel , tungsten, and zirconja. 45 (Pressure-sensj.tive
PIIRERY 0 CBN B ) s becareenldbs advnipes Thapmartn By light s Tess
. ' s from pressure-sensitive adhesive sheet C
hgrlr‘(?/d&l;{?ﬁ{'hat the density is less than 1. 1 g/cnB, with

the r®fetadnRierdbiséiiye fialdg@as metdlan Shecific.exhipled énchakearold,
of the work made of netal material, if the ratio of

SHEnerppyr, irgn abginun; aitican, tHevempoiskeli ongttes ipad gireanja.be
forne betvveen.tt'he ress%ee%]é%nsi ti ve adhesi ve sheet
C and FRESRErRIY SIVESEEh2i/der ed because t he

abl at I"I‘Efbug?;%ﬂ@iﬁivé ilsibehse: B AES AohlSre IR QRERE 'el?ﬁésive

mat eri a netal material. That Is, 1n the case o
sheet Blonlynatiest tlad refrhdibe inddxds hiS6ak leseact i on process

occurs due to heat %ener ated by infection of 10 |aser

ener g the easp of therveark apadeiof metal prpteripipaben RpsTpTeysepRdive
adieS5E Sidel'B> 8{" il Ie%lxgrplgl\éryoémbodiment 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 ﬁlaterials include analogous metals. Specific examples include gold,

SUS, copper, iron, aluminum, silicon, titanium, nickel, tungsten, and zirconia.
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lagereuereye

macr onol ecul ar material and the processing efficiency

of nmetal material. The present inventors conpared the
processing rate of metal material such as silicon and
processing rate of pressure-sensitive adhesive sheet

C, and discovered that the pressure-sensitive

adhesive sheet C is less likely to be processed than
the work 15 made of netal material when the density of

t he p(Rrssurcesensitise hdhegivadhesiC(Ve sheet C is |ess than
1.1 g/cnB and the ratio of density is less than 1. By
usi ngPEssese- S%@%@ﬂb@%@wﬂleﬁﬁ & dif{as diny preswesensitive adhesive

t d t t L t,
OISR BT LTT T Bl Bt s
tHan 18nd nmetal material. The density of

pressure-sensitive adhesive sheet C is preferably

| ess Irhthe cike®f tiROwgrkanad®; ofanctalonstepal oif dheadatiy of dénsity is less
Metal materials include anal ogous netals.

/ )
ﬂ%ﬁﬁ”&?ﬁ@@p@%ﬁﬁ r%sduerlpe%'a?efog@ﬁa etweeysthe pagspite; scnsiiye adhesive
s}?eeyel e %vl(ogk COtkis sI cto%gllde{rh becau he a‘afétlgﬁ té‘rge{(]:hﬁnjm differs

Zl rcont a. ressure-sensitive adnesive

 béteESthe Snefifdlbénla ASBASI M8 nsdifghatBlialdi Thavis ih Frl%"&aset: of metal

pressure-sensitive adhesive 25 sheet D only in

- oatesial, éreginbehegtical mepckion prdcesssocchimmiug 0hddPgendrated by i eamm of

B oy Lds iop e paTIve S (P eesting eficiency of

BRI HIERA0) gﬁf&ﬁ]ﬁ}P@@sﬁ%&@@&mﬁ@&é&iﬁ%&rﬁf less

Pr es SThEpB&ms inveiSrsabng i gﬁﬁbss@ig tafe dfeB&all higehix sueh as
be processed than the work. 30 Metal materials

silipryl andeprograsiog vuis ofpressuse- S®|s1éme hilkeseahpit €3, ambdisgyered that

ﬂ'?ff’%%ﬁwér%?nsﬁfﬁlswﬁgﬁmﬂggt Chis I%ﬁ%iﬂl?sﬂ gbﬁfﬁgéegsgg than the work
mhiE SERULPmERAR VhatAnd dBaSH ¢ ﬂﬁgﬁ%sg‘:e s?;n?l ive adhesive sheet C’ is

Pressure-sensiti ve adhesi ve ers from

lepy thas Wy arhaid thy eatiediTeishsiey is d3e éanl. oMyyusinp kAt t he
m ni mum val ue of group paraneter is 800 kJ/nol or
prgguge-sepsitive pdhestvgshead (C't dreomppsitipmersidpe dpe tametal material is not

o bieen B PossE-skifks 68 8ne BbefC" b el wiolfighar

emb o iRt o BRPsskirt- 8kitive Eldﬁ@,fv%'shéelﬂ € is preferablﬁ less than 0.9

pressure- sensitive adheS|ve sheet E is less

g/bm ,mrmspmﬂeraibial@’ityem work. This is because the rret aI
mat eri al . general,l y has a total coup|i n% energ | ess
t han Mpslmatsoiglsinglnds anglegoppmetaly.i ooprssiliceramP Hi&ﬂ11i14¢9%0 d,

SO8SE 0 i S s T R BBl S5

nor €, (Pedssure-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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nore preferably 1200 kJ/nmol or nore. This is because
segnmenting of coupling by light energy is less likely
to occur. Metal materials include anal ogous netals.
Speci fic exanples include gold, SUS, copper, iron,
alum num silicon, titanium nickel, tungsten, and
zirconia. 15 In the exenplary enbodinment, the work to
be processed by laser is not particularly specified
SAES, tappeadrant aluatinmbe, thicmeﬁ&eﬂmbyndkels amghiyn adndaincomia.
usi ng | aser beam plicabl e exanples include netal
sheet éPrsq;suaeowémve &ﬂhﬂﬁ"i‘?@h‘?etgr) stai nl ess steel, and

| h in the fi |
P e BhesSHESIn: At Mc SHRECH: A P{?S%Fe-siﬁswgﬁ agpesive
sRékt Edﬁﬂﬁin\’tﬁaﬁhe hl"&ﬁrﬂdrﬂ‘@alug)fﬁf)uﬁ?ﬁ%le@ﬁsa%@ KIIth& W tnore.

board, 20 sem conduct or wafer ass substrate,
c er anircthewhsst ofdheworketadle Gﬁrhem]rmaterialswhémmedmal @ampling energy

or ot her ht. emitting or receiving elenent
o§ ﬁ]&ﬁr?sa?r@sﬂenw iye shest Ecefrthe exmw@%wﬂu@%ﬂ%%ﬁo kJ/mol
EHB éurtl?et ;g'g%asPr:‘?e@ng9Q? g@'iegfve Bgeelf glesslessél I?Jg é)rocessed than the

one-si de or

wodk U1 T8y Ribebhe¥ it Betdl inbieggl ga@e;raﬁ hé:_k ﬂto@aﬁ:u tlgednRroy of less
made of gl ass epoxy, ceram cs, core substrate or _

thaneabbité90 kimblapd itheatatic of tnttaltcoqﬂmgzaﬁergytoan bk edttat 1 ©amore.
d t f d I
{”Néﬁu ot Bt W@ﬁﬂo@%p@%n%%&yéeg@ 98P dmal or e, or
SBOHLTEL 0 DY, Al 231 PORSTAP ARGt bl o i

emrgﬁgq&ﬁlﬁ@@&btdcm adhe3| ve sheets A" to E, it is
sane as in the manufacturing nethod in the first

exen‘pl\@ﬁ%l metdytadd imehude amdogoms (rrmdmpl SreyificRexamples snafxide gold,
e invention are specificalll ri bed bel qw, byt it
PO P R SHEOR P o GRS, WEEPRg SHeTe

i B T R B L

pertianipte Spabfﬂefd&ﬁ pardd it @nﬂfeqﬁm&d&grnsdet by ablatihrg sising laser beam.
le 1-1) On a _polyethylene film

sheet s and A bé
-A@shé@lwamq&uycl e metalishepts of nomen@é@mnams of geinksss geel, and

%10 At t@f egt[ ens I\I}\,Q?efgatrﬁxlg%b ary em oélmen&ammated

dxrectly or by way of an adhesive or the like.  Other examples are circuit board,
semiconductor wafer, glass substrate, ceramic substrate, metal substrate, semiconductor

laser or other light emitting or receiving element substrates, MEMS (micro electro -

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

include one-side or both-side or multilayer flexible printed bbard, 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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and dried to forma pressure-sensitive adhesive | ayer
of 10 pmin thickness, and a pressure-sensitive
adhesi ve sheet was obtained. In this
pressure-sensitive adhesive sheet, absorbance at 355
nm was neasured by spectrophotoneter (nodel U3410 of
Hitachi, Ltd.), and absorption coefficient of 41 cm1
was obt ai ned. 15 The sol ution of acrylic

pressure- senS|t|ve adhesi (Bxawptespr epared as fol | ows.

In 100 parts bél ght of acrylic poly
(nunb&Examples 8§ cripNeaEon aie snmléeﬁllyagmbed@@bm@gy it gyst be

S8R Pt nf SR B0 1Y g Y PRt oA 7 Bgparing
el Bk lp BP0 1, 90 parts by weight of

di pent aerythrl tol nonohydroxy pentacryl ate as
[Bronpd] yneri zabl e conpound, 5 parts by weight of 20
benzyl dinethyl ketal (lIrgacure 651) as
phot o8¢ {rHaWibsexasplesforeanand to arrssure-gensitiveraghesien Yrets A
pol yi socyanat e conpound ( Cor onate L of Ni hon
uret hane) were mi xed. The mixture was uniformy
dlssotgﬁgqﬂglnyluene as organic solvent, and a
solution of acrylic pressure-sensitive adhesive was
pr epaOac polyethylerdidn: @asr majeriald bESY pmrmmiclgﬂrﬁss,mfsoldth of
synt hesi zed acrylic polymer was 25 neasured in th
agrylip BsTe-Resityg adhespigr Wiigh canyle @Wﬁ Wé%litri‘ékﬂ’k‘éé?}y?\’%applled

aﬁ’c? ﬁ%&ﬁro 087 a gés!?t?r sgnesﬂlderﬁdﬁg etalta er e ojf IWt i 1 et&xc%mess, and a

er-aver age rm ecul ar wel

pft@mtéfséﬂsﬁﬁ% 2GREYRS shb@Rvas %tﬁh@hd@(ﬁl ﬂﬁl@ rePRETBHs 1B adhesive
chromat ogr aphy). The measuring condition is as

shiast, labsesbancP@ Jfpam avas sieasingl By 2GR Oplnftometsn(mads] U3A10 of

GVHHR- OH foT fl
Hie Lgopan %h%?wtmfa SHRBRERERT G A b Saipe o
s0c.  ShERL €3W°%%f%g&sor%§%%9§¥g s bEFRELRE Hifsws
I 100wt R@ysvel Gt of Bdrylio polgmies aindtieralicrap®mbleslr weight about

neasur ed, and absor ptl on coefficient of 48 cm1 was
8o by Fopdlmerigation ofbutybeerlatd, ethybansylates 2 didrasty acrylate, and

oGRS A LR YIS LR AR DB Py SR AL GghReryaic

mMBhEBRNG:S RARR 1Y 8s ﬁﬁmgﬁdl ReMBibfe QnAhea SHphs ¥ yovknlzlght of

am’nat or witH the pressure-sensitive ad’heS| ve

baey] ditmedgh ksnab(rirgacui-e 651} ds patopplytmedization MHitdatsr, angﬁez parts by
npunt i ng:l1 a gl ass epoxy resin suction plate in the

Wbt eksR] wgocya@fg@ eernpaind(Corpneted abiN ﬂloatPoméethwé pwere mixed.
F 355
T8} Sferale s oD o R0 R Sopl 32 Byl s3]ved g 38 fion of

;acfrgle Hé&u?@&n%@ﬁﬂ%&l%smédra@iﬁ dﬂa[’édo a diameter of 25 mon

pol ystyrene surface, it was cut by scanni ng

10 | a$ke mbelanaxtrage B}D@dlaoﬁve@lt nfité spethtsizagladendivgolymer was

scanner . % this tinme
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: 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.
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pressure-sensitive adhesive sheet was not cut, and
only the work was cut off. Peeling the
pressure-sensitive adhesive sheet fromthe
pol ystyrene, the periphery of the processed hol e of
t he pressure-sensitive adhesive sheet adhering surface
(laser exit side) was observed, but no deposit was
found. Since the pressure-sensitive adhesi've sheet - 15
was NAbsdibdnceof pol§ateasi(hadch@R 1009} 0De 6t 4sQhe FbAORas
was not recogni zed. (quggéatuve Exanple 1-1) In

megspesk pdabsorptiontcheflisgenk oidiscmr e obtnesda ndhe satiorof absorption

o O REaT A P SIRey IV Bh G [ Sdshaot

The ' f i | %ﬁﬁsf i:
si de 1%% lrulr:Jo sig%{’ydr}lg r? Eed%(%vﬁg Pb)s v\%{se aglggzésséel%%e an%ﬁ?%%eswere
adbbredeiyaslllsmpbiod o8 Ohe fickivdn sereilvéudhesivalalerstiydt @iikesion side.

and deconposition residue of glass epoxy resin _ _
It (a8 pben i &t € stegp moybtieg ¥ alass O3Hpesiasiakion Byl the proyssing -

RS R et el S e R 0 P oty B3S Bin) of YAG
latR o8 RV RG % \ﬁ%g.ﬁé Sﬁéﬁ%ﬁ' ﬁg@txeﬁ@gg%o VRS S 85kuRSd Byfo

pressure-sensitive a Ive S sorption

lenvintd 4 diaanterof 2p passnhe poBBRBiréreurriaod Aas itweasEsY soantiag

of PET base material was 80 cm 1, and the ratio of

laggs berpat o ppecd 96 2P munser bogalpmessanners eAtthis time.dbhesi ve
heet k 1.7, After. | i t h .
priepion Rl sl fiees o BhuoyR0 BLHETER hap Y oo eeine

th@ PbshiRE-sBitHal ANERE: WRSt fdth 10 fol nt HBe periphery of the
pressure-sensitive adhesive shee¥ was 30 heavily

prdeussgidubic afiidhe poasswreisasitingi adeder ghepoadbicting suréet daser ekit side)
pressure-sensitive 49 adhesive sheet were forned .

- WaseAhaererAd (v np derdstirveasdernd. « iSieedhn pEsiEe-stsitve aAbrsive sheet

Y BT ure- s BARY sive
SOl BBl BB P ABeBETL e,
exi t (Sogparstive Phapied]) and | ots of deposits of

deconposition residue 'of polyethylene terephthal ate

ver e Inlsempedshn 151 ,(thx svopt wad prdpessed spmaed ip exam@pletlhkbexcept that

pevd

wor kK was processed by | gser sane as in.ex lLe 1-1
'Iasﬁii!?’é)ﬁ?ssf \ikor- qqu{ﬁh@mgggq Ry Wlléﬁhé‘e% n;ﬂ‘“‘

ure-sensitive adhesive sheet” a I con

andddte of dépvsitk 6L oPOsition reskive 0s pdly&grdnb%n&\@éd@mc?osiﬁon residue
Absor ption coefficient of pressure-sensitive adhesive

of gipseepoxyresipfuetianmlgaseraehservicdl made of et hyl ene
VIVl B ShAkSe BRRApITES) vas 19-8 cm .

In comparison 1-2, the work was processed by laser same as in example 1-1

pegiﬁgérgto? HRORR LYIRE o 1455 Pkifside Qpﬁcﬁ%%c?t:eﬁéa t\@tgrlkf\gvas observed,

except that polyethylene terephthalate (or PET, thickness 100 pum) was used as
pressuré-sensitive adhesive sheet. Absorption coefficient of pressure-sensitive
adhesive sheet made of PET base material was 80 cm'l, and the ratio of absorption
coefficient of pressure-sensitive adhesive sheet/ work was 1.7.

After laser procéssing, 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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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 of the pressure-sensitive adhesive
adhering surface (laser exit side) was observed, but.
adiesiie sHenorkd fotmsd bemedn tHefpfadtilcsscasiBye Adhesixa B]ﬁl‘ie@aﬂd 3,
the work was processed by |aser same as in exanple 1-1
pelystypenet hacelmgfth@t pneﬁﬂbymmﬁlveimsme shar the periphtirg khbesut .

st B s Bt Y o oo o Bt o SephipopifRt resicue

ent of pressure-sensitive
oP%kﬁZ 1%96 ﬁ?@;ﬂ yt{g%%o(g;asgsﬂg&rimterl al was 15cnil. After
Iaserahm@qﬁggang, the work and pressure-sensitive.

adhesi ve sheet were observed, and the .
pr esshr exaswies 1 €2 the vauhe‘«@is\péocgﬁﬁ@étby\lmr seo1e asun example-1-1

et el St ickRcss B el e T i ¥ ate coppapgr wps used os.
bésfaena%ﬁa;%% tdsQRe %&sﬁfvetafaﬁes%eesiéwﬁdw%nkbﬂ %vafé#tﬁﬁaaﬁss 100

-sheet adhering surface (laser exit side) was observed

piytvas asetbpaké vorlas Alsonstion|doxffitiine oPpressnee- ée(ﬁlsiltmﬂladl@swe sheet
exanBIes correspond to pressure-sensitive adheS|ve

obflse %sesnatg@ﬁl andepf ethylege V(ra& a%@at@ cqpo}jm@r%s 1p9o$ G ny |
| cohgle fi b 00
ot ut bt s S e hol g Hre R Bt M08 Wit Rore
o5 el Carkithe Fred¥urtllsérlsAiieQldBEsiVdhe¥BFasARR bin€ nd é&'il ﬂ%’ W8k was
to forma pressure-sensitive adhesive |ayér of min

cithift k rResking thegrapstreperssve sthesns sheely eheqmlslmphczwe)fsthmelt section -
was obtained., In this pressure-sensitive adhesiv
okthe sressyresensiiyaashesivradhrring sudacs (Bgersyitafise was observed, but

n58&§%ﬁ%9@?$8{ and 1.42 was obtained. The solution of
AcTy]

I'C pressure-sensitive adhesi ve was prepared as
follomgmni 189 parts by weight of acrylic polyner
(nunber - aver age nol ecul ar wei ght" about = 800, 000) by
c opol Imaxainplet 1-8nthefwdnk twpk prsessed by laset mrie eaon ykample 1- 1

e:%@p %to%g Ir.r@sé?yl A HSﬁ@yfﬂé&@g : &c,:ké?sgﬂpg o%pogzpropy?é/ne/
p%gg@g%gﬁ%%% @%s RAADBNQAN: Q%T?Hs%l;@-&grfsgﬁ{e adhesive sheet.

e. conpoun parts
Absorption coefficient of pressure- sensmve 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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benzyl di nethyl ketal (lIrgacure 651) as

phot opol yneri zation initiator, and 2 parts by weight
of pol yi socyanate conpound (Coronate L of N hon

Pol yur et hane) were m xed. The m xture was uniformy
di ssolved in toluene as organic solvent, and a
solution of 15 acrylic pressure-sensitive adhesive
was prepared. The nunber-average nol ecul ar wei ght of
t he sgixahesd 243 acrylic polymer was neasured in the
following nethod. That is, the synthesized

( met h§aempliviny @lorbhelrﬁlm@asqjmg@ﬂak) o8 196 npHe thickwess, agolution |

o RSP AYEE 85T BR I Al O o BT Bl S Bbticd.

alsd RRb PSR CBiélssurér @&sﬁ%%dhw\% 1%%5(‘&%' lrh HihiknBS, and a
follows; GPC apparatus: HLC 8120GPC of "Toso, col umm:

p(e@ldh‘&-lﬁénlsuwe #dli<SvidiRedt)was opaRdO HII-iR)hm)preﬂ'me;serfsitnwadheswe
rate: 0.8 m/mn, concentration: % |nJect|

shest, grfeaclivomdar @ra@me@errsd by 4y bwfraew%rr Wkl 44 pes obﬁaaled

125 € use nmeasur e

INBR) Bl Bl RRSkht 3P aér?11§ PEKARS rlﬁﬁhbeaaeeragéiﬁmrefcurapw ot strbut

and pressure-sensr i ve adhesive were "adhered by Tol
80(x060) &y eppalymbritdtienpf betyl neykiem sthyl aeyhtth 8diydeoxlyapgeiate, and

s 5 ool o
oBLSEORE R BRARLL o A Bl P o

b@fgyMﬁreﬂgEkaaut (Drlghc&fa 651Ws?]hdtdi)6@%dﬂzb@6h niteAse AsY2 ?érts by

kHz was focused by fP 30 lens into a di ameter o
wmgbrroﬁm)éylwwyttql r:fenpowxlr(Cawateeindf Nthmdblmcthm}e) were mixed,

canni ng 51 ser eed of 20
@%\F‘\‘?ﬁ%q’éﬂéé‘ﬁ rmlmﬁ Hr rqlrée%e@ﬁergaarce%egag% ag%ﬁ§?lrlrl%of

ﬁgﬁ] @R only the work was cut
éﬁ* 3F§££5hv 6?@%3%%3” ensitive adhesive sheet

from Tﬁrﬁnmﬂiewamdge mioheulpe efphe ofthe ksytithesipidaredRgmblymer was
hol e of the pressure-sensitive adhesive sheet adhering
megpuresde the falewinganethed.d eThaies the ypthepigedi(mashiacyydic polymer was

h
iRt TPt RExe. Mgt S e RN uRT Hatabbies pspured by
pdl Egﬁyﬁﬂ&édxﬁ&sﬁnaGﬁng\@d‘@‘el ﬁ&&@%@ﬁoméﬁmﬁ U IR measuring -

anple 2-1) I'n conparison 2-1, the work was processed

ccmdrtmnasas ir‘ollewa;r@P@ appdramxdépC- &1IGGPCI adseso pobems S GMHHR-H)
one mrthout adherlng pressure sensitive adhesive .
+§‘ﬁh@iHR-ﬂ? @QO&@HTHH& ylase, floye rate; 0.8 s fmigncepeeptiadion: 0.1 wt %,

inj6 it REGicEoER, Aot SRR Bl o e 3 Ry
pol yi K@fﬁh@tl%‘ﬂld@}@ GPﬁrﬂ?ﬁhfﬁb @tﬂlc'kﬁéﬁsqgg pm) to be used as the work was

measured, and 1.65 was obtained.

O A e iR s WS O RInETL s BBl 98 Pioms.

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 9

lens into a diameter of 25 um on the polystyrene surface, and it was cut by scanning
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of glass epoxy resin suction plate were observed.
(Conparative Exanple 2-2) In conparison 2-2, the work

was processed by | aser sanme as in exanple 2-1 15

except that polyvinyl alcohol film(thickness 100 m

was used as pressure-sensitive adhesive sheet. After

| aser processing, the work and pressure-sensitive
adhesi ve sheet were observed, and the polyinm de was

lasut baahf at dapeed HR2(DMAERY e gaka/d biavwAeradiashiy Ginkhaet was
heavi | y damaged, and foans including deconposition:
pressurgsensifivendbesive sheefamas nat g, agdonlpiteswork whrewt offer Beeling

, f%g%gfﬁb%fv& ﬁ@‘ llﬂg 8]%3?5- ens t Y e'%g gﬁ}iﬁ}}/q%gp et processed

h@ﬁ%ﬁﬁé’ﬁe&ﬁ?@éeﬁsﬁﬁ@ a&ﬂﬁrsiv@ @ﬁée\.’ a@ﬁerﬁag%uﬁ%e 188C8 0808 was

| aser exit side was observed of deposits
obﬁerﬁ&l(; buaesddposinwaefiuddie Smf:e felpyéssudesensdtiee abivavy sltbet was
le 2-2) 25 I n example 2-2, the work was
np?%g%s@aﬁwmlaa@@fm@éh@swon ﬁtasszmn@t rpeognizédeept t hat
a fil @ét hi ckn :Ih of polyvinyl alcohol was used
as baSeCTHRIR¥YS xag?pe% ssure-sensitive adhesive sheet

and t (atorhdris6R - WeeSTork WHsPFRR8%d samBhs WSk M2 A%xcept that
the work. Refractive Index of pressure-sensitive

laeihwecasaing mapdsﬁdwﬂﬁomaﬂlyam@)pressamemhmhvasdhrm sheet. The
material was 1.42. 30 After_ | aser. processing,

peiirhepy ekibp rut seatian qtithelasprieaitisids of ﬁebfﬁtyzfﬁwéweﬁ was 0bser5ed
al%) B ofed%g ?&%ftd ceongﬁo%%f’ EGd C%I\Ba gi%uﬁft 4e¥§r5§e?t?<§nngremdue

was not e vvor

o‘f?l@sﬁp%ﬁ?%sﬁi%ﬁ&blaﬁé&w@r@%&ﬁ&i sheet, the periphery
of the cut section of the pressure- senS|t|ve adhesi ve

adher (CamparatiacExafips22) exi t SI de) was observed, but
no deposit vvasfougl 5 [ Exanp é%lp hefollowlng‘
exanpTEOTRAISeR tin etV@r}sr‘@é?mf@S%e ¥ 1850 A g crgmple 2-1

PR Ml oorb AT st o8 Pl cBRL MM 2o
adHesivaGhadtl C pressure-sensitive adhesive which can be
cured by ultraviolet ray was applied

After laser processing, the work and pressure-sensitive adhesive sheet were
observed, and the polyimide 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
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 um) of polyvinyl alcohol was used as base material of
pressure-sensitive adhesive sheet and that silicon wafer (thickness 75 um) 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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and dried to forma pressure-sensitive adhesive | ayer

~of 10 pmin thickness, and a pressure-sensitive

adhesi ve sheet was obtained. In this
pressure-sensitive adhesive sheet, density was
nmeasured, and 0.94 g/cnB was obtained. 15 The sol ution

- of acrylic pressure-sensitive adhesive was prepared as
- follows. In 100 parts by weight of acrylic polymer _
- observid; and e g uRtleadtiveddhesivg feetiadtiot oif) And Bl thy work was

copol yneri zation of butyl acrylate, ethyl acrylate,

_czt %i)?d  BsgJing deprassare-sensitivaadhebive shest.dheiperipherst ofghygut section

ht of 60/.40/4/,1,. 90 t
?sgﬁmeﬂfﬂ ot iy o yrhiis st v ide) s observed, bu
IBLhdgabl e conpound, 5 parts by weight of 20
enzyl d| met hyl ketal (lrgacure 651) as

~ photopol yneri zation initiator, and-2 parts by weight

of pol yi socyanate conpound (Coronate L of Ni hon

[Peayeledihane) were mixed. The nixture was uniforny

di ssol e n .toluene as.o vent  .and .

o ut 15 TS pyAe oo € oRSritE T BfdRnvg hpets C
apd epared. The nunber-average nol ecul ar wei ght of the
synt hesi zed acrylic polynmer was. 25 neasured in the

f ol | oExampteAdd. That is, the synt hesi zed
(neth)acryllc pol ymer was dissolved in THE at 0.1 wt

% t h@WﬂJ& utedieiedye (haseanatpral) abl Yhitnvip Siskngsy ﬁéaluwn of
agﬁ?} Elﬁ‘g %erﬁ %;W aﬁiﬁés?ve’ wff%h 0, ]93%1&93 av{::r)?e% 5)9 was applied

ogra & reasur Iy°° Condry

faiisre KA e ASUD desonigsia

presswe-stns#ive adhesive sheeiomastabéetingh: [0this pres@re-s@Bitive adhesive
jnjecti.on volunme: 100 m | bters, colum tenperature:
h‘f% dceﬁﬂa’ Wi FARsured jmd @.?%‘feﬁws a5 oBRINSd) yur et hane
(thic
TRasU lrﬁeig §§lu1]hgrpcif Af?llc dﬁeéﬁﬁre&%ﬁﬁg %(%l%glgwiga PY%ﬁre]d as follows.

L6l €O paris Hydeeight of a@nfyhc POBSEY (RmERASvElaye mAHRaRk WRight about
sheet/ density of tyur et hane) was 0.77. In

860,00@)ds Qﬂl?Ol}’@WélZ@tllQlleOd cbﬂlt}fi@wlat@tcﬂarh ecralate, 2dhydroxg acrylate, and
5. we
oBifiF S A DOV R QO R B Peu R Mot Ch ivgg ol

| Iﬂo‘%}ﬂﬁfdrﬁ?} éﬁao@ﬂ%% Hotogélgﬁynﬂblé’\@tﬁn dO8 pas B§/ Melﬁht of

st age m)untlnga resin suction plate I

betey] dipietieyd ksiah gr@pmmaﬁ Vs, photdpoltr@izatok irifiatbh) endip paits by
side. Further, third harnonic (355 nm of YAG | aser

“Gfghaoép@@éma@p@ie tcompomwlampateefp ef NthO@rPoﬂw@fh@mﬁi yvest mixed.
nto a.di

THR e Bt B s Dl o e o FeflisCoRfER, o B oot o

a&§RO PrRehrt 38R R M sRle WasiRERe! 20 mmi sec by gal vano
scanner. At this tine, the ‘pressure-sensitive

adhesilkenshbatavemge nofleoniar weigid ob theysyhthesivai deryliespadyrher was
m%gguredpgletilé: ?oqlomng 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
bondition 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,
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the pressure-sensitive adhesive sheet fromthe

pol yur et hane, 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 15
was not cut off, contam nation fromthe suction stage
was not recogni zed. (Conparative Exanple 3 -1) In
conpaneagfy ofpblyuk&BantQiticRSs PIOGAP &AsE 180 Bs &8 wdik was
exanple 3-1 except that | aser processing was done
nwiasired;tand d 128rg/ (ng vrecgained.s eRatia ofdensitjhdsisity fheet .

Th h t the | t
piqfs%gz Sisbabety gt( dsiey ShaSBrdimennes 837 and 1 ot s
BOSIcksth, ARSI RO SL R Al BOLHH LR shct

and d epoxy res

| warcddheredyabR laieihetoe hﬁmfmﬁgresiu@mftﬂé lalResEed iR Set3it ddhesion

In conparison 3-2, the work was processed by |aser

- sidaneltagsipnt @xmﬁﬂ‘é s@eg mcemt;eg)a glassiepopprssimbuttion plate in the
t hi ckness was . us e-se
PG D anbs, v sV oskerd e TeP e o e Bl bargnic (355

¢ >t
I A 0 155
fauesEssionNgns ihfvea diamkted 662 P [8EG1Ihe pSBLdtidne SudsiReaMd/ € was cut
sheet were observed, and the pol yurethane was cut

by seanningtlasenbeant atvsineed eEAEmMm/ses hycgabiang scanhelet Atihis time, the

d foans. inclu deco osSi t
PR AES b e R ot v i crln e e B o ePeelmg
tHe ré@%ﬁre%ﬁé&ﬁ@é 'aéh@ﬁv@&ﬁe%%%ﬁl tﬁ@ﬁ&'yﬁfe‘ﬁ%n@%@éér&ﬁ _
54 pol yurethane. Peeling the pressure- S|t|ve
pmdmsd liele sl detpressive-spasitiphadhesiot shéreadhering sedidedqinsatexit side)
the laser exit side was observed, and | ots of deposits
was obrsEsHpbiginodepesit was igyad. o$m%ﬂ19 |Pﬁﬁsél§exﬁ@¢5étl‘@o%‘£?$%5.h€et

2 e 31 cessed
B RAR Bl et I iy s DR S P ERef
(t hi c(@’tﬁﬁ@r&%m@np@g qyhyl ene vinyl acetate copol yner
was used ‘as base fmterial of pressure-sensitive

adhesInvenghgetn 3 dthe vatrk siasipoaesssd Same a4 in axlempbes3-T Sxcept that
ptnm) was used as the wor Density of
laﬁ?%%ﬁ%n% BAE fons, Wity @éﬁ%@%ﬂ%ﬂ%ﬁ%ﬁ%m@ st e nkhe

T TR T
ard) B @dep&kits Bﬁﬂedbanosﬂ@ﬁ?rbﬁd/uevﬁqmﬁmgahar&fahd Ide¢Amedsition

processing, the work and pressure- sensitive adhesive
resique pf gbsseepoxy resin suction plate were observed.

(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/em?, 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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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,

15 but no deposit was found. [Exanple 4] The foll ow ng
exanpl es correspond to pressure-sensitive adhesive _
pélheeiiand apeklibh - _e%.?ekﬁi@é&biﬁvéadﬁes@@_sﬁea@ﬁhé’ﬁéﬁpﬂeﬁnﬁthe cut
film(base material) of 50 ~tmin thickness, a

sestbu gl the lastr exacsigd wes prsessdy addets oif depasita dhdeiompositiertesidue

iich .can be cureq by ultraviolet ray was applied and

o (ﬂﬂﬁ“&%“?ﬁWﬂﬁgnﬁ -essure-sensi tive adhesive |ayer of 5
~tm i ' 18$S, and a pressure-sensitive adhesive
sheet ﬁ%ﬁﬁ%%?g?ned. 25 The solution of acrylic

pr es S aaphs3-Di e vask 8k pRocsRed BY ¢R8F Rnad ih 0kArae 3-1

In 100 parts by weight of acrylic polyner
eXoapiibatra Glve (thigkness 116¢ whgof wihiytpnt vityd atetat? 00pd00O3r Was used as

copol ri.zation of  puty|l acrylate, ethyl acrylate,
bage H%%%i{j’% a@ﬁiﬂr%rﬁ@}sﬂgfﬁ&dil%ﬁe pet andithpt sflicgn w qriﬁw‘wss 75

| pfgf? Bﬁeﬂﬁ Else%fas 4 %{”IT/ br%%%% ggétre&upéls&@t% tdﬂfg«{séve asgeet comprising

aerythrito OXy pentacry
ethfleh®piak ViR tate edpobyre@pa uikidon Yafd i nidasived ghnd ipfas30
benzyl di methyl ketal (lygacure 65 1) as
repprstivgdp IYhe/enz and 83 5igiine . afakio oddeansitypeast®s3®y 55
wei ght .of. pol yi socyanat e conmgound (Corapate,L .of N hon
Pol YU BPHANE IO T g BR Ok 3P Py W RS AR s P e Were
oliteRza) a\ﬁ%‘{hé Bretséﬂré‘-?&ﬁit% BRAAY eSO G cutaﬂr‘éhsﬂﬂy the work was

sol ution of " ‘acrylic pressure-sensitive adhesive was

 cytio€pa Peelinglthe praspivessemsittvenglhesivd e, die peeiphrly offthd due section

%%nthesized acrylic polynmer was 5 neasured in the
ofitge pesasugrsensitiecrdhaivs shegt adperangyfase fpses gxit idehyvas observed,

crylic.pol r, was dissolved in THE at 0.1 w % the
hﬁdﬁﬁ%PQ%ﬁg?%%ﬁnﬂblecular wei ght was neasured by

pol ystyrene conversion, using GPC (gel perneation

chromat ography). The neasuring condition is as
[Hxetdpad; GPC appar at us: HLC- 8120GPC of Toso, col um:

( GVHHR- + (GVHHR-H) + (&Q000HHR) of Toso, f]ow rate:

0.8 nt hq:ﬁQOHPWm CERPESPHESNIRd topresspre-sgnsitpycadhgsgye sheets D

Yﬁb“”EV 100 microliters, colum tenperature: 40C, and

eluant: THE In this pressure-sensitive adhesive sheet,

t ensi(Bgambleen@f h was neasured by
On a polyethylene film (base material) of 50 pm in thickness, a solution of

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 pm 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 copolymerization 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, 5 parts by weight of
benzyl dimethyl ketal (Irgacure 651) as photopolymerization initiator, and 2 parts by
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usi ng Tensilon (Shimadzu Autograph AGS50-D). As a

result, the tensile strength was 21 MPa. The

nmeasuring condition is as follows; sanple width: 10

nm speed: 50 15 mmi sec, chuck interval: 100 mm On

the other hand, tensile strength was al so neasured in

the polystyrene (thickness 100 n) used as the work.

Asa result, the tensile strength was 44 MPa. Ratio of

weRihS bf ﬁolﬂsb@ﬁﬁhﬁé chRpothd@oreddic BWE SRR Pdlyureifansd) vd&e fixed.
ol ystyrene and pressure-sensitive adhesive sheet

Tg,e mextatheeseahi foymiodiksolendi in aeloenevdstonganiesolvent, and a solutlon of

a&){Essure sensitive, adhesi ve | ayer set at adhesion

R PrepurfraIsHiie esé‘f? WESPERAGE nount i ng a gl ass
epox 0 ,
cppar APERRR RS il o T L R O5ER G Wy pyymer vas

nichduret hﬂhﬁﬂl@nﬁ@ﬁﬁmoﬂm Tﬁﬁt 1¥A§e bﬁﬁl%’sm@ﬂ (Iﬂ&‘t‘ﬁy ﬁ@?hc polymer
output of 5 Wand repetition frequency of 30 kHz was

) dlﬁscddecbyl TIBF a1 wito the divnbestaverage nﬁﬁec{uﬂmvmnght hveas measured
th f t 25
of Bl onverston jatie GHC serl pimssston sERIAREG IS Lan il
t :
rrf%&su‘:rf‘ﬁg%ohﬂl%n id ?oll%@ tiﬁitf 5. e g %(i?ls('lé P%bg 85111mn

was not cut, an was cut
(GﬁﬁﬂHR;H%*W@&@&HRm{nW@HmﬂOHEEMinhggﬁkﬁﬁﬁue(H&hﬂhnm
pol ystyrene, the periphery of the processed hole of
cqnsentertens (14 eviénisjectior velumes | Qmitrelitersaetiamn hgmparaties: 40°C,
m&%ﬂseﬁ t side) was observed, but no deposit was
Hﬁl Ce the pressure- sensitive adhesi ve sheet 30

was npf reetﬁe»seﬁgﬂ%@mm% heek, 1 AMBIE BEe %fwagﬁleﬁmaﬁby
was not cogni zed 6 (Conparat’ive Exa e 4-1) In

usimgr‘ﬁals'ﬂsn iSKimhdzd h&t()\gmph A@S5PpD)c eAs adesuiimhicamnsila strength was
exanpl e 4-1 except that | aser processing was done
Thsdmf‘étﬁw sondisioninasstofews; spmplawikih: 10 mpeaneed: 50

ol'ysty Wwor k) was observed, 5 and | ots of
depo Soh?ch@&h&q{a%ﬂptgﬁdlfe' sﬁ@ng’cﬁ e lé!%o%ea@@ﬂebi it WeRGysBREhe

deconposi tion residue | ass epoxy resin suct’ion
(thickaeass We0 ﬂIII) mset asctte w()ﬂ?o nmaer atdsvle thxtenpillestength was 44 MPa.

[ k d by |
RS Phensithrass ves Odboont har. po yethylone o o
t er eppthalalis, (B Lige dﬁ é’?h@@ééhee : pqéfens Hs?ff Qtﬁ;eglges eet

pressure-sensitive a ren

weie hdWered 32 QolVRanin@Bewith theopredsurd-susitive aéﬁdsﬁﬁégﬁﬁr @ét at adhesion
pressure-sensitive adhesive sheet/work was 5. After

sifles i WoB pulewrsimy; Y stage monktizgalgloreerony eesiesistion piate in the

pr%gcggisﬁlg\gle)p&?rgteu%,t Wl%\ﬁ'{hee work ét the upper side.  Further, third harmonic (355

._mgpg W%“%lﬁgognﬁ cut section at the |aser exit

nm) of YAG laser of average output of 5 W and repetition frequency of 30 kHz was
focused by fOlens into a diameter of 25 pm on the polyurcthane surface, and it was cut
by scanning lasef beam at a speed of 20 mm/sec by galvano scanner. At this time, the
pressure-sensitive adhesive sheet was not cut, and only the §V0rk 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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'laé%l%fﬁ?esﬁlﬁ a3 deng i

observed, and the polystyrene was cut off, but the
pressure-sensitive adhesive sheet was heavily

damaged, and foans including deconposition residue of
pressure-sensitive 15 adhesi ve sheet were forned

bet ween the pressure-sensitive adhesi ve sheet and

pol ystyrene. Peeling the pressure-sensitive adhesive
sheet, the periphery of the cut section at the |aser

exit glsiaparasvedbaeipled.1)and | ots of deposits: of
deconposition residue of polyethylene terephthal ate

wer errgbeempaefdon ¢Hx ﬂpr@kM@)prQ@srqd semaraplneemle ﬂ-rieexcept that

wor Kk was. r gcessed. tg%/ %aﬂﬁ%ﬁﬁg‘%ﬁ seltg{rsllt@%( % eéﬁ’é Sb?erjiyl The
&t ' i
Phres g}b?fe ggl‘rir)t ssl\é?ﬁ/ne ehtég‘%\% 8 ﬁ?h“é (tettﬂ%:p gﬂﬁmﬁ{&@"ﬂ? was observed,

atdfory ofldebogiis rd)é%cohq&)s1tiﬁnrf):smaéoﬁ4ﬁﬂﬁbtﬁﬁné &l dlwmknposmon residue’
Tensil e strength of pressure-sensitive adhesive of

of glasa eppxy Esinduetien plapwergebserved.copol yner was 17 * Mpa.

25 Af{he | a er rociﬁg the work and

pr esstrERAGNEHRAIPIGHEd T ve sheet were observed, and
the py aﬁs&?ﬁ‘%‘ ﬂre\reorﬁ%rh%w&seh 1R SariOhs SamPRd.
only the rk was” cut off. "Peeling’t

cxucpbthet ol petindend terephthaksd (PETS kdekness heO pa) vabased aaf
the cut section of the pressure sensitive adhesive

pighBBe-sepgiie aflesivershaele  (eaylerstength of PHA) wasels 03 Be rapd gatio of

teBigle BRa0GRE bl et iaandiye KRN Spdsd) 7 10

i n examp} BsdproceSARE Qﬁe Bt ar@ ﬂréés{ﬁe(-&ﬁélﬁké‘ﬁcﬁésﬂag Qhé& were

of three layers of pol ypropyl ene, polypropylene and
olpratwedt dnd thepolystyrans echs ast b stait rim messate-sehsitive adhesive sheet was
pressure sensr%rve adhesi ve sheet, Tensile strength

hegvilydaaia ipeluding desarepastiiarresifueglrpisuresegsitive

: a(ﬁ%?lvé éhé\étg %’ere%oﬁ%c? byt {he rssﬁﬁt%sseﬂgtlvé Qcﬁb&% gh %Pgnd

ressure-sensitive adnesi V serve

pél?ﬁyﬁh@s SPdeHng ﬁ[@r&és‘dﬁe—s’tﬂﬁﬁﬁ% %@hEheghedtde PoMiptery of @B Aut
only the work was cut of . Peeling t the

segties sithe lasermttaldﬁewa&ntesmé asiddets, of deposie of gdremposition residue
émg t sect i of the_ pressure-sensitive adhesive
Bt ﬂ@??é?feﬁgthé‘{ﬂef‘gﬁrgo(b - exit side) was observed,
but n @ y has found. 10 [ Exanple 51 The foll ow ng
exanpl es orrespond to pressure-sensitive adhesive
sheet b dxamplt 4-2, the work was processed by laser same as in example 4-1

except that a film (thickness 50 pm) of ethylene vinyl acetate copolymer was used as
base material of pressure-sensitive adhesive sheet and that silicon wafer (thickness 100
pm) 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—seﬁ_sitive adhesive sheet adhering surface (laser exit side) was observed,
but no deposit was found.

{Example 4-3)
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 obseBtedpundthe pressure-sensitivr

E' . (Exanple 5-1) 15 On a polyethylene film (base
material) of 100 p.min thickness, a solution of

~acrylic pressure-sensitive adhesive sheet which can be

cured by ultraviolet ray was applied and dried to
forma pressure-sensitive adhesive layer of 10 pmin

t hi ckness, and a pressure-sensitive adhesive sheet

was obt ai ned. The solution of acrylic

pr esSIH &xaagieiB] the v&ﬁh%&p%d&@%db?@@@f aﬁln@@s 1f1<é|x111ﬁjﬂ§4 1

20 I'n 100 parts by weight of acrylic poly

eXasphibet a flne (thigbners [16¢ wngrof ek lwelatmdmlypmlmppolmopylene

o R B o Vet 85 biate Rl pbisgie Gemativg daerint et
T%l@%hel?%ﬂl ﬁé| : (1).1?4 gensﬁiQ/eQ és?vetb‘lﬁe% g)'?ﬁrfqgl{e 4- 3 was 35 MPa.

di penta nnnohy roxy pentacr

phot oaﬁeymrlpzmbs&ng; @li@@bﬂ@hndﬁaréb@ﬁﬁessehﬁnwmﬂﬁhw@fsheet were
benzyl dinethyl ket al adgacure 184) as
eshYe, shaﬁdmzs nedculs mm@/oms the work was

55 o st B M SRR R et A RE ey e Scon
opt‘hé pRls¥pd sbibithe! édﬁé@v@&e@ﬁ&@l@hggeéﬁka\@ Q'Ss 32{% sflle) was observed,

solution of acrylic pressure-sensiti esl ve was
bumepiepedt wihfeundinber - aver age nol ecul ar wei ght of the

synt hesi zed acrylic polymer was nmeasured in the

follow ng nmethod. That is, the synthesized (neth)
ﬁﬁﬁﬁxﬁéﬁkpolyner 30 was dissolved in THE at 0.1 wt.%

e *nunber - aver age nol ecul ar wei ght was neasured 58 by
pol ystie ﬁ'ﬂ%wﬁ'ﬁggléﬂﬁfn%ﬂé% Rorrsond téhiesdBebeRAMVERAREMNR sheets E and
chr omat ogr aphy). The neasurln condition is as

Efolloms GPC appar at us: HLC-8120GPC of Toso, colum:
GWHHR-H) + (&000HHR) of Toso, flow rate:
O 8 nQE/xmn,g -tbncentration: 0.1 wt % injection

o oo n 2P eufing b S8t FTRGRTH Wifkine sotution of
aefﬁﬁmessﬁmgge@smv@mghemﬂﬁamnlu&q;uree!wﬂﬁa%le@ﬁyh%

atons, that is, the total coupling energy A was
anplied and dujed tarfornt 4 pResskd/somditiwaasthedivalayedo l oy e thickness, and
araneter of coupling energy of carbon atons of
8‘81559‘? Fsitye afhasveished VBt edused as the work, that

dofitRh o?g hb ﬁgegﬁﬁgagﬁ(snﬁfe"meﬁa?w El%?ared abfhllows.

692k nD vvaso t1o of tot
Inelin@ rpgyts of weighs sﬂa@yﬁepamby@mrm@heseru@ @b&etﬂ/ar V\@Iglht Aot

1.
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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In succession, one side of polyimde and
pressure-sensitive adhesive sheet were adhered by rol

| am nator with the pressure-sensitive adhesive |ayer

set at adhesion 15 side. It was put on an X-Y stage
nounting a glass epoxy resin suction plate in the
processi ng apparatus, wth the work at the upper side.
Further, third harnmonic (355 nn) of YAG |aser of

b ery@geelﬁtaoﬁv&rs@ﬁ Bind/ @Pd (£ Refnhddtion chf@akeRahydf

?EL was focused b I%éens(gn?g a di anmeter %? %2§ m on
measirpngl opidition isaxfbhews; GRQ apparstas HLUEC-8320GBC af ﬂ“uosrg column:

| GFRfiRIET @ fgi5s g%@ﬁﬁuﬁ“ sB1ios01 U i 8y FU et

oYfRntlort Bl wE i e{l't%nw Betofitdhs, 85 861 Ft’grﬁbér%ez 40°C,

pressure- sensttive a S|ve
apdelyadt OHF. t he peri phery of the processed hol e of the
pressure-sensitive adhesive sheet adhering surface

(| aseln &g mplygﬂﬂéepe\mm thelysiaimped valwetof gooupapomiateneisoupling
e BT o e oG PR L S Vb P 172
-kﬂﬁbl%@&ﬁin%@d 25 (Conparative Exanple 5-1) In

conmparison 5-1, the work was processed sanme as in

ex arrmelﬁer,lgreup ppumehabf cdupting epdrgy ef 6arbon WemsdFpelyimide
wi t hout adhering pressure-sensitive adhesive sheet.

(trgknesp 409 pre ugedas thework that és thed:ntaépompi@gleag@pf Boyis evaluated,

b6 DmB A Bl « et o1 AR e CosuBl Prpialpnsiave

adlReRERRS SR WL flue of 30 gl ass epoxy resin suction
pl ate were observed. . 59 (Exanple 5-2) In exanple

5- 2, nhmcessionyas shieaﬁ‘gmls&@dmyanﬂqsmsm&mﬂsm% adhesive sheet

exarg;e)l e 5-1 except that a film of pol yurethane
wererdagigd dy ralh matﬂhgﬂthélw)rﬁ%suﬁa&eélsmp afhegivedayer set at adhesion

sh Tot
< e Y oROH AT PR DO cenb3) T b By in e
pﬂ'oeésai %9§ﬁhtuﬁgwﬁlﬂﬁ{egyorﬁfat QPP Edeé € Nirthey, %1?&'&%10}1% (355
sheet/work was 1.03. After |aser processing, the work

nmphdf YAEsksaref gversge dwputad3e¥iand refeticion fisgnency olf §6 kidedyas
and ressure sensitjive adhes sheet was naqt, cut,
fogpzed Ehér ephitog diamgie of ity pr thepalyinhge sysace, and it was cut by

Y

R A AP TAE o,

prefead-scasiior adigesburshed evak |n@§@.ft & dnlp t}&&&rorﬁ@ﬁas@bs@ﬂfv epleehng
but no deposit was found. Since the pressure-sensitive

the pressurescrsiiee adlmvm gheetliemdhd polyisaide.ahe perighsry ¢ftberprocessed

the.suction sta not .recogni.zed
hold 6f fhe pressure-sen Gve Sihestve 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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(Exanple 5-3) In exanple 5-3, the work was processed
by | aser sane as in exanple 5-1 15 except that a film
of pol yet hyl ene vinyl acetate copol yner (thickness 100
M was used as base material of pressure-sensitive
adhesi ve sheet and a silicon wafer (thickness 100 m
was used as work. Total coupling energy A of ethylene
vi nyl acetate copolymer was 962 kJ/nol. After |aser
pr oce@siangple 5128 work and pressure-sensitive adhesive
sheet were 20 observed, and the pressure-sensitive
adhesvexastpbed-2uthe wask was procgssdd byillaser sagnomsrik ewensple Stit

efc%fg tﬁ‘g&;e JB#% Sg,p(gyufg:r on S cgé(%g Sigf)]l \{r‘éf\gag ngesd asebaget] glg%enal of
n% SRR YRR '&Ehédsﬁ esh@&he%vﬁ c&gﬁﬁg ggpoigf %tﬂ&l‘fe was 716

aser exit si was observ

k¥/mohd. Rdtfoatplabeduplihg ferky oﬁﬁ@mlrfﬁse&sﬁwe hﬂﬂﬁesil\l@rshedmﬁ)rk was
Brocessed by | aser sane as in exanple 5--3 except that
3fi 1 m of polynethyl pentene (thickness 100 m mas

gﬁ bﬁge mat er.i al, of ssur e- sensj. t| V adh
Sheet ATRL T DRSS P REPGPORFSF IS o e Hhvere
lolfsbwéﬂvﬁﬁi tﬁé"gregsuré@éns11:1%@21%&1@@&%3‘[%&%% éﬂltn&lds%'h‘? QL drk was

pressure-sensitive adhesive sheet were

" cub loﬁ‘e r \Peeﬂmwhd prdssurprsessitivecadbesisd SHeve tirdiReiphate of iratut section

was not cut, and only the work was 60 cut off. Peeling
Oftfh%PW@%ﬁ?@mé@r@h@ﬁlYﬁé@M?w stee (lagen gxib side)swes gbserved,
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c&ﬁmﬂml&ﬁﬂ&ﬁlﬁe%ﬁoﬁgﬁggwah%é@@h #£d6] The fol [ owi ng
exanpl es correspond to pressure-sensitive adhesive

sheet(ERamp(eBea)'rpl e 6-1) A polyethylene film (base
mat erl al ) o£et min thickness_was neasured by heat
anal yi&i tjt*%@ﬂfzwssrmeved By lasg; semelag dn Wﬁ@%@ 3

rnalﬁk eri a ﬁ&eg%%qli di{%%{eo - cr e CO%?&%K@I : hll? P @gﬁ Wwas used

astABeHiateeial\bif $rbssGRNsRSIGH ﬁ&fbsﬁzﬁé sHédt bAY h 8fligdn (vafer (Bickoess 100
applied and dried to forma pressure-sensitive

nmpivesiised asaxosk. ofotaleaupling tikrgk Aedsfhydend vanyl acetate copolymer

Wil &SN e sensi tive adhesive sheet was obtai ned.

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 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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The solution of acrylic pressure-sensitive adhesive
was prepared as follows. 15 In 100 parts by wei ght of
acrylic polynmer (nunber-average nol ecul ar wei ght about

700, 000) by copol yneri zation of butyl acryl ate,
ethyl acrylate, 2-hydroxy acrylate, and acrylic acid
at a ratio by weight of 651351411, 90 parts by wei ght
of di pentaerythritol nonohydroxy pentacrylate as

cpi o, o (e lifie tHeAredsGrecRAFitvn sihebivp akides, thy parpheRt ofahe cut section
benzyl dinmethyl ketal (lIrgacure 651) as

_ Oﬁﬂ@mémﬁ@mﬂﬂzm adbasiveFheehadhering sarfae ilaserexiyidep was observed,

ﬁ‘aﬁ k ocyanat e conpound (Coronate L of N hon

8@ ® re mxed. The nmixture was uniformy

dlssolved in toluene as organic solvent, and a

solution of acrylic pressure-sensitive adhesive was

[Exaemde €. The nunber-average nol ecul ar wei ght of the

synt hesi zed acrylic polyner was neasured in the

f ol | obheplivstpmexampien corsspanddo pyassuresensiiive(adbesiye sheet F.

acrylgﬁ%gr}p 6/['25 25 was dissolved in THE at 0.1 w %

the n - age nol ecul ar wei ght was neasured by

-pol ys '

chr orr%%t{)gbg] h%%vﬁhrq bggbrrrgg%tlr rcl)g@?é:gndl tt?%ﬁﬁ%ﬁg%ggﬁﬁasmed by

héarb khadyss sycRE) APPEEHIIA R H00-A B2ikeHastodmerg pandcthé wpatific heat
GWHHR-H) + (GWHR-H) + (&000HHR) of. Toso, flow rate;

W@s 83l ek n, On w%mama G sobltlgn\;gf ao,qy i¢ Iq]'eéwq:-gefpsztzve adhesive

g%gﬁ Bg %@r%d %ﬁ&ﬁ r%y v&ag : ﬁ?ln el %gg(?lﬁg% uf’o %g%%lre sensitive

_ adﬂe!@iws h‘e@%%f 1Pmth tms,ﬁfés@%n& BraRek- s\é@s%uvermééi{z@gleeﬁ%

J/ §K was obtained. Ratio of specific heat of
obMEséure sensitive adhesive sheet/mork was 2.1. In

successi on, .one, side of polyim nd
pr essﬁhf‘emé@r%x fjagey Jama%%Wesegﬂw adhegix wag arepped ap jollows.

RIJ ok @y R 8 Lt D61 Bl IR SRS Y RRAPGRIpHE abou
7@0 @@B bWUﬁélyﬂa@n@atwn&%u@m eyl elityl B9l on-nibg defylate, and

processing apparatus, with the work at the uppe

awleteaclct@trat fatip bytweight of 6635/ b 90IBEs brimeigtt omtpemasrefﬂmtol
of .avera e utput of. 5 W,and.repetition.f C

m@@ R AEn bRt oS P or P BRE AT Py s DO 1 oght of
byt Anclig) Ei‘féff@%%%‘%e T9U] Aot R fiffaidi Y2 parts by

weighvalipolH sayaeite cdkhpmhjds((]brdmte L bENﬂmnémswr&hSﬁ) Sverd inxed.

adhesi ve sheet was not cut, and only the work was cut
bef mlxm@émsw@lfombf disselved ietodegmsias ovdamisdiebieny @nd pselution of

Pn1t e4ze $ § ne, t he er| ery of the processed
AT PG %I% ¥&8 eévggﬁagl dhesi ve sheet adhering

sur f apiR flrRS8raveribe ndld8lar Welght 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 1s 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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was- observed, but no deposit was found. Since the
pressure-sensitive adhesive sheet .15 was not cut off,
contami nation fromthe suction stage was not

recogni zed. (Conparative Exanple 6-1) In conparison
6-1, the work was processed sane as in exanple 6-1
except that | aser processing was done w thout

adhering pressure-sensitive adhesive sheet. The

peri pirae ypsafﬁd mat 6fol piadic ahicRiesk 100 Liag @kedas the Fokewas
pol yi m de %% was observed, and 20 |ots of deposits
n@ﬁ%@d}@ﬁéddu Yg-#nwaeehtaiged.of Rfist §f speeibic pef of pressure-sensitive

econpPesi i.due of glass. epoxy resin suction
%Peélcvg Sﬁ%‘?}g"(’g]gg"élf eld (Conpar ative Exanple 6-2) In
conpay ﬁﬁ@es@mﬁ ot Y 1y¥ided §§ﬁgz %&ﬁsﬂt@é §dhesSi?ECheet

as in exanple 6-1 except” that yet

wieer eibbidddlyab B lar(nIﬁE‘.'Br V\tﬂﬂll thi pﬁSﬁlrér@ﬁls[’t)ve\Aﬂhesumdyﬁ Settdnadhesion
25 pressure-sensitive adhesive sheet. The specific
sideat [t§tas PRIroWaR XY 36129 MpURTng A @1asKepayy refin syssionpiase in the

e e R S R
niY) 6F W@Iﬁ&@aﬁzéﬁé@e %B%Wﬂﬁ%gé@ﬁfoﬁ frRRSRY RS0 k8D Gvas
the pol ystyrene was cut off, but the

fqrnesichyr ©lene histb tai dianatehetdsven vhakd poigsretiasawirface, and it was cut
danaged and foans including deconposition residue, of
b?@@@;@ﬂé&%h@w Alaespeed aﬁ%m@&%@lvm@ (SEATISF- et this time, the

pRSRIESHLIAS BRERRAE: ARSI bYCHRLN09 WSRO 2Pecting

I ng the presSure S nSI I've adnesive

ﬂﬁfgﬁ@stsmetéaﬁslﬁ% éuﬂﬂ@@iw siedet 1B @b boly §t?€e{j nkOfhe REripiey bARET

exit side was observed, and lots eposits of
paveessepbalk of the preﬁuntt&nsmﬁe pntheylefb lskhded aéhetrmg spiitdedfaatreexit side)

vvere observed., (Exanple 6-2) 5 In exanple 6-2, the,
Wap Phsered, %twé@g%t wys foya 4% r SERRt é@r?Sﬁur@)éaﬂ%ﬁ%e %ilﬂiswe sheet

I
e
pr essm@n@ﬁﬁjetﬂmp%JIMy ve sheet. Specifi c heat of
filmof ethylene vinyl acetate copolynmer was 2.2

J/ g- Kn tampagp@tﬁ-fh thetvegk vess peddessdisama pein syample Y except that

K. Rati fi heat 2.9...10 Aft
T g o e B A BT BSEREHYS pethebifle The
&gﬁefy JRhE ut%@étﬁfnveﬁ Ghe 1204 ekﬁ%d@ro?%éﬂfﬁrﬁld%?mr ) M8 gbseé'\lrﬁd, and

sive s eet was not cut, and
lotef ¢f. depestsiaf @ectdmpqmﬁm&em&uesﬁr;mlylnu@e adh&sompositi@edesidue of
the periphery of the cut section of the
glasseapory eesieistion plaupresibydveheet adhering surface

(las e{Co%%(ﬂagaﬁc’vedﬁe)gamW?e 6-35)8 erved,

In 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/g+K, 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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- the pressure-sensitive ad
~ excepinthad zsbase |nua}erwd1$thlokb¢sallﬂe¢hm)'ﬂfems©[aytns@tﬁ poneﬁlgIeybe c

but no deposit was found. 15 (Exanple 6-3) In exanple
6-3, the work was processed by | aser sane as in

exanple 6-1 except that a base material (thickness

100 ~tm of three | ayers of polyethyl ene,

pol ypropyl ene and pol yet hyl ene was used as base

materi al of pressure-sensitive adhesive sheet.

Specific heat of the base material was 1.4 J/g-K

p@%ﬂy@er@f PRElfigf the pr&subieadnsiBe alh&Tve shEéteihe lpdssHery of the cut
processing, the work and pressure- sensitive adhesive
serftieatat therlaser ovis side wids omwedhchipssi@ﬁposste o fledomposition residue

sheet S not nd only the work was cut
QgP& %@EP?F?@‘*RI’&@?}?%QR eWetsitive adhesive sheet,
t he pg‘gﬁgﬂ f the cut section of the
pressure- ensitive adhesive sheet adhering surface
- (1 aseln exnipls 6P thewdsik oS pictRtked by Jadetitaniasde pR&hple\GaS
found. [Exanple 7] The foll owi ng exanpl es correspond

ex@ppthets (il of ethylent vieybhatietate cap mw(ﬂ@;kneﬁﬂﬂamp) wagusk)l as

b I%F%%ﬁ?%ﬁe%e%ﬁér?@rvwﬁhé D issl PRy he of B of bliyiene

?'i YRERD ¥ c{%tlb y&lﬁ@gﬁnﬁ% A0t Wk ki %99019&&%9 4k b7

essur e- sensi t ive esive can pbe cure

' JAgInKIaRaﬁd)estfeaiﬁc\bﬁsnmm9ed and dried to forma

pressure-sensitive adhesive |layer of 20 .min
t hi ckﬁé’@glaS%rrMO%@smgéhwweﬂfs@dgmssu@ seaahé@sadh@mg’ﬁ gkaet were

oSy AP ELBE ool seishin I RedRE Hek s noh B0t andy g ok wes

catz;fﬁl edling ﬂletﬂ?@ssareeséﬁaﬁ\ee SBRSVE SRt IRSipn %ﬁécut section -

l'ight transnissivity at 355 nun was neasure
offthe %ésmm -soiditaveneitesild glebt ddharisgingfice i(layer emﬂmdnjawsmo]sﬂrved,
by usi ng MPS-20Q of Shimadzu Corporation, and the
bpnesdapeiig e iged- was 190 to 800 nm Sanpl es were cut

in pr@g 8, and the base material was neasured

fromthe é’%espve appl i ed side, and the

Pr esSH a6 51 e vk b Eﬁac%&h@&b v \WRSr sebhe BRAS Bk BHplE oM
esive layer side, and |ight

ress sitive adhesiv eet was prepared as
plgpIoBYLs R@@e%alﬁ%%wa@uiﬁéiaa Eﬁsedﬁata%@ WA PEeSHEPyeRsitive

S SR Ay By SR B OHL v
het bpdngry acryl ate,

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 exampleé correspond to pressure-sensitive adhesive sheet G.
(Example 7-1)
On a three-layer film (base material) of 100 um in thickness consisting of
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15 and acrylic acid at a ratio by weight of 60/401411,
90 parts by weight of dipentaerythritol nonohydroxy
pentacryl ate as photopol yneri zabl e conpound, and 5
parts by wei ght of benzyl dinethyl ketal (lrgacure
651) as photopol ynerization initiator were m xed. The
m xture was uniformy dissolved in toluene as organic
solvent, and a solution of acrylic pressure-sensitive

i . N ¢ - "
R T S

adimaie veidc ¢antieeutal bsomiragioretdyosas appHéd asl drd to form a-

measuring with GPC (gel perneation chromatography),

presureBensitieadbesivedayriof 26nwe in bigkpess sandricpregpure-sensitive

ol ystyrene. The .measucing condifion is as foll :
ol sHET BB O e 5 ot e Bl ERe s isst iyl HSs am was
a2l B 0TPREENhiREA. 0Ny the ﬁ‘rggéul-e-sén@itﬁrﬁ faHﬁ’é&iw}é(HhHéEPﬁght
100 m'croliters, colum 25 tenperature: 40C, and
trehsud pdi vity 4B 55 mnt tvas masseraf, ahdv7$.0%swisetaib@D, AQght transmissivity
(GM—|HR—QB, ( GVHHR- and (G000HHR) were coupl ed,_ or
wapmepErehasuERe MESH200 ofithimedeiyorpetation,@nd Ghomsespring range

d : | ed. .On .
w10l s im S b MRl B kB wid B o mapipriol vpss
m3Bur&f friGhe AR Eive qﬁplfbfu%%%g Engmﬁ @%ssxﬁ‘fz-sénsﬂ@ﬂ?lhesi?% sheet was

repetition frequency o was focused by 30
mieaswsed from the phiesswed-gansiviive 28hawjved agbr lswls candd edtrtramsnissivity was

scanned at a speed of 10 nm sec 64 by gal vano scanner,
obfainedne pressure-sensitive adhesive sheet was not cut.

In su ian, [ VI 1T ] '

L0 o e PSR B B Ll e
fARRA! eth Po0 F@ts!byl vasTh I Ayl hblyidte (mihiRs SMERpS BIdSculaY Veight

adhesi ve | ayer set at adhesion'side. It was put on an

- abouv 860,80@ Wy avpolytienigatiorsefdintyl esylae. eyl soyldta -y dnoxy acrylate,

e PRS0 e SRR g B AR B of eyt
| . . B .
B33y YA AU Aol A SRSH s by welghtof
betizahdibethyd ketdb(liparas 651 e flokopolynteizatis Bttatometeiniixed.
was cut by scanning | aser beam at a speed of 20 mmi see

' Thymgpetbrearas uwilarmbrdissatved in solegngs otdagic solvent, and a solution of

ressure-sensjt.tivgléadhesi ve sheet was not cut, 10 and
acE ki PR RRItYE aTRSS VeSS PERettd ng t he

Pr esSyhenRfbiabbMEe A1 Yveiihe 6F thk s PAMENSd REJ1N 381

t he peri%heryaof ?%e cut section of S?he P}L ﬂHﬁﬁerwas
mpastsslinahs fllsivingmethdie sTha is beehcasathpewith GPXLfgkhpameation

(laser exit side) was observed, but no deposit was
chromategraphik he thdaingd walug was eenysited bﬁés’[ﬁéﬁi’é‘g polastyrragr The

e ofligf ey SRS Bl P BPARYSE LAl R HSso,

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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15 (Conparative Exanple 7-1) In conparison 7-1, the

- work was processed sane as in exanple 7-1. except that

| aser processing was done w thout adhering
pressure-sensitive adhesive sheet. The periphery of
the cut section at the laser exit side of polyimde
(work) was observed, and |ots of deposits of

- deconposi tion residue of polyimde and deconposition

by galivalwescaiine? Obh\g tissreanaxsenkieivt Bdleyie ishdet Plaghét oer e

. observed. Later it was atter&pt ed to renove the residue

by deklrﬁelaﬁrﬂswgnmrwe@soﬁmﬂm %ﬁiu@@mklmdi 22 um) and

R R B R

ﬂébs%@éen‘é@ﬁze %ﬁc%ﬁqu?é}%@tr at biifesfilsi e CtIi xggs puégﬁ% ‘3@-%" &éeg%

from stalnl ess stee was recogni zed mparati v

mﬁmmg estdinkps i;taelcmamrplsmrin Mrodebﬁng\@pparm withahessedat the
| aser_same as in exan&éﬁ - except that a soft

umehwechrmeaéhﬂmhmmq ou8) oF Ay T i average ontput of 5 W

use ase nmat.er
and SRR oB Ao o T s T 9 JoRET e BBl og 25 wm on
the %@Eﬁmi’&%mﬁée ﬁr{a {t3°R By schhhifh 1dsBSEanPLt ! ‘%?é&i DO thitfsec
wor Kk and pressure- senS|t|ve adhesi ve sheet 30 were
bogaemwedanmeend Aothis fak ytherprtesufré-benstive adhesive sheet was not cut,
pressure- senS|t|ve adhesi ve sheet were cut 65 off,
eavork syascit effp of sebing hespressprersengibiue adhesive shegt from the

T e TI N
adlh'ehﬁ@h‘lirﬂic@‘(laﬁébéx%fde?ﬂ@é b@ééwed%@% & bﬁﬁw&sofoﬁﬁ’c! M Since the

pressure-sensitive adhesive |ayer of 30 gmin 7
pressuckseasisive aditsvephed suas ot anoffft cogarathhtan fremsthe stctina stage
obtained.. In this base material, light transmssivity

W%Ftnoé%coﬁ?ﬁe s measured, and 85.5% was obtai ned. Li ght

tran ARMVE 5=V ge rn of pressure-sensitive
adhesive S?Jf\geet was Sﬁll The solution of acrylic

pr essulce §drl 7-Y £tha GRER es gmssssa e Bn@Sarhplel OWexcept that
10 A mi xe corrp05|t| on of 5 arts by wei ght of ethyl

laggs pyacgssing W@S denet withyyt adtieging poﬁsswa{symsﬂa@rqdbame sheatd e

peRhe e i ickrigR e et g{ﬁ <8 Y pliiEnidvar) was ghsepred, and
lofségzlf Ylg%% sits BF H&Qﬁn}ﬁ‘:\éﬁf 9&idR o B@ﬂltd%e‘%g IaEcﬁigfﬁ}éihofn rg:%iﬁlée of

was obt ai ne In 10

glaxsrepbx;crepml sogen plafd xpcaebssebved wei ght of
- 2-nmet hacr%/l oyl . oxyethyl isocyanate was added for
1 eactlid I yﬁﬁjatgempted to remove the residue by desmearing process using

. aqueous solution of potassmm 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.

(Compérative 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

65



10

15

20

25

30

15 car bon-carbon doubl e bond was introduced into the
side chain inside the nolecule of acrylic polyner
(side chain length is 13 atons). In 100 parts by

wei ght of this polyner, 1 part of polyisocyanate
crosslinking agent (Coronate L) and 3 parts by weight
of al pha-hydroxy ketone (lrgacure 184) were bl ended.
The bl ended m xture was wuniformy dissolved in

offbl uene as organic solvent, and a solution of acrylic
20 pressure sensitive adhe3|ve was prepared. On the

"ot her (Bsaple -Bol yi mi de fil m (thickness 25 grr) was

D e e A B RE 5 Lo GRS ol oo

| a&%&bfé&&e%%xﬁﬁbefdhgﬁ%e@mﬁ Qh&béﬁ!ﬂﬁ& B?hﬁg:%et%)?ﬁr??é[%}%ed

exposi ng, developing and etc a Sspeci

amﬂ dded to foan afmesmné sehsitivdvaihesive Etyﬂodrﬂﬂomrdﬁl fhidkiess, and a
(thickness 13 25 , an epoxy resin |ayer (thlckness

- p&@Slgmsemver @hﬁ%ﬁe sl@ﬁde%s adaiesd. r dy this basewaaeriaplighit ned.

he cQver ra fil & substr.at
%’ ex| %Vb Printed “@5 B anﬁ?%%? GG @tﬂgecfheﬁ 13 tpamstpgsivity
aB3508H BF BressurBRedslt®tiBh &I hBdi&ehskoaig and
pressure-sensitive adhesive sheet were adhered by
rol | Thesolation ofmdrj'hdpresspreemﬁmﬁee adhesivt wae peghediay éollows.
| ayer, set at, adhesion_ 30 side. It was put on an X-Y

AS‘PH‘&Q cﬁﬁlﬁ?ﬁ%mﬂl@ obSQpadyeprish of 68wh acsistc, S Paﬁ%héwﬁlrght of

r { h theg work at it
s3F a0 052 B AR PRARR ol LAIalS0ls bl Bt ns
tdl@éiﬁ lsoRitioBVAkdagecBHc e lyn®dr ( Me@-&%faﬁ@ﬁfo‘léch% weight about
frequency of 30 kHz was focused by lens into a

500,60 tveas abtainsl. mind 0@ pats byeweighteofhis mtrytic pohmebr, 20 parts by
e
cdrbfRcarb d&Fﬁé Bﬁﬁ(f"*vﬁseﬂﬁ f]ﬁc\éﬁ uﬁn e d§1 egclﬁﬂ?ﬁmtsld\é%%e 1?81%?11;16 of

cut, ant exi oard was c

ad??Ed: polgmeh&idy @agilespth NE ﬁtbmg) aghesd partsheatight thishiRlymer,
flexible printed board, the periphery of the
1 prg @éﬁ@womnétedfroash@(m egantif(corgmatie L) k3 palitely weight of

IR RO UL RSB hRRHeih! | Ehe Blndm RS e
uﬂf&ﬁxwHﬁscﬁ%lﬁnttbﬂ@n@ém&ééﬂ@scﬁ%%tan\‘i’%%oﬂﬁ’f‘on%%cxgﬁé

contam nation fromthe Suction e Was

presstogsenzie aflesinearvatpragarddcanpl e 7- 3) On a
pol yet hyl ene film (base materi alcimof 80 min
t hi ckHedlae othershingd: 4 prlyistide Bl (thickngss @8 sumewasaprepareds end on

BT Bty b BErro i Bk G Rt ¥l ot
s@:@ﬁﬁé s fétﬁi(:ﬁfedpf Thi3 s8Rialt WAl HEOSSS byPioling, developing and

etching, and a specified circuit was formed. Further on a polyimide film (thickness 13

um), an epoxy resin layer (thickness 15 um) 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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15 pressure-sensitive adhesi ve sheet was obtained. In
this base material, light transmssivity at 355 nm

was -neasured, and 83. 6% was obt ai ned. Light

transm ssivity at 355 nm of pressure-sensitive
adhesi ve sheet was 49.6% The solution of acrylic
pressure-sensitive adhesive was prepared as foll ows.

In 100 parts by weight of acrylic polyner

ptovessey appeihag evitihewotkadt thieiget sidbo uEurﬂlz&Q tBODhAHHhiddB55
co olymerization of methyl acrylate, 2-ethy Ihef%g and

10§ NAG taspriofaverage autpot S %é@rghep@fuon(ﬁesl@qw of BOdkt1z was

art b f di eryt nohydr o .
o @@f%ﬁl%ﬁfgf OGRSt S bt BOUBITRON boatuaace, and it
W3 bbby atiih g sciOeadl B3 @ew% HEJ R Sy GhFIRS WaBne36 Ot this
as phot opol yreri zati on |R|t|ator wer e §1 ed. The
timex the peesame-senisitivosdheyive slssoiviedotiont, ahﬂ]yahlyah@ﬂa:txblemnted
o ganlc sol vent, and a solution of acrylic 2

Feag cat effnsPedling BRI SRS ARBIE VD a@l}fﬁwe gheqt #om the flexible

he, f bl
P%’f% RoRSasme oy BEIE p et BT A Bt aRRE § lesive
sl SdheV1RE QuARQTR6r &t i bvak BBiepAdO buio! cthbﬁ?was found. Since

pressure-sensitive adhesive |ayer set at adhesion
tiei potessuetrensidve adlivsive skoet blag npirdun bEgcontmainativmomube afcfion
same as in exanple 7-2, and not only the flexible
S%@?H@%@“Hﬁﬁﬁ@ﬂﬁét 30 al so the tack sheet were cut off.

Besi d ected near the cut section, 67
and r@éfﬁﬁ$%%$ '%hﬁﬁﬁé' uction stage was detect ed.
( Exanphe polydth@enefiRO{tue! Meﬁaﬁ of b mﬁﬁkﬁa& &f doddtdon of

of 80 Am’in thickness, a solution o acryl
mpwhspm$aueﬁaﬁnuwméhamﬁﬁwhmbcmmb@hnqéhybbmwuﬂﬁdmbyasmmﬂwd

a3 i ipdoge ﬁéw?ezysﬁl?r'g-sssr?ﬁ%é% st Brergtt 19'n i hess and
Pl S KO8R iyc  PUESWEETRAS] | B RIRESh B N vas

a| ne ase mat erl

trafishei B vitys 8t 3615t %s e hsuiv, m@smﬁ%smse@atalam GG aedissivity
obt ai ne Li ght transn1SS|V|ty at 355 nrn of pressu,

aly Sgwm of panmmvwdhm‘@tshmswcﬂ%y The sol ution of
fol 1 obfe ?rlﬁégq“ﬁfafaﬁnéoé%s{sﬁr%ﬁﬁﬂﬁ sehele b PR oF Sotlaes.
T 1O RRE | on'ﬁ@%yﬁ@ BB%eWﬁ%er%b@ﬂd% e mblddfr %@ht Bdout

copolyne |za 2-ethyl hexyl acryrate, N-acr

8 BOnOG) blyi copolyatetizatiey of Ihethyl cictl 1att, Zaeﬂly]ﬂmlemylbmdmirﬂiﬁ acuf ata

70/ 30/ 3, 2fparts b¥ @ght of  epoxy crossli nking

raigdieweimltrofx9/30/ ¥k 109 parfrdhs el eéﬁlyﬁ%ﬁwnghydroxy
ht ., of {

pfsr it e MEOGPoIPleriTRE KNP Al S R Lo, PP Stjghe amino

ket UFRcMR69) as photopolymerization initiator were mlxed. The mixture was

uniformly dissolved in ethyl acetate as organic solvent, and a solution of acrylic
pressure-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 off, Besides, aluminum as detected near the cut section,
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15 uniformy dissolved in toluene as organic sol vent,
and a solution of acrylic pressure-sensitive adhesive
was prepared. On the other hand, a copper foi
(thickness 18 ~inm) was prepared as the work, and one

. side of this copper foil and pressure-sensitive

adhesi ve were adhered by roll lamnator with the
pressure-sensitive adhesive |ayer set at adhesion

aid £bSidub Guyvasthp siction sBige avhs delécliage nounting a suction
pl ate having zirconia sprayed on a stainless stee

pl at e(Examplh78he work at the upper side. Further

oot bR SR e Berbatsard sEE e gL oluton o
a(grg gl%g?lﬁé{ sérgtf%sddh&h% \@hmﬁi AR @Jre(? E§ aﬁravfo'igt 9%! ?\r éalphed

ace, and it was cut scanni n

alhtemcatb form 4 pessurefsedstivaddhedvdlayged\sang is tadkness, akl a
this tine, the pressure-sensitive adhesive 25 sheet

preagirersensiiive adherivecthest waseoblipned. wds thisbasematerimbdighhg

t he Lessur sensitive sheet, f.ro
R eA R TR PHeryRh At RS SRt o Loy rappatssivit
atpf 5 BF§Ie§s%9§-béﬂsifﬁe adhashegReRis4adheri ng surface
| aser exit sid was observed, but no deposit was
foundIhé%dthﬁmmwgnmqsﬂmamaﬁnﬁuVeMﬁmadhe@mp&mahéasﬂﬂh@m.
. not cut off, ~caontam nation fromthe suction stage was

InH10 pa@@é)gﬁyegglg of gg'ybgpg}yﬁ;eé (mml)er-@gerAge molecular weight about

R i A S e e i I

acﬁ'?ﬁ’é(é(cn& ﬁﬁé fhn% ww&%htmfab@o/aaaq;a}tb b ‘Jvei%ﬁ HP&B(E(y C&RSlinking
nm of | asér of average out put W and
ageap €l ﬂtltadd?n of Mitgquiasic Y3as fCH&ﬁncba&}zandé?sparfsdn@'ws@ghtw ifoCyamate
into. a dianeter of 20 g{m on the i mde. surface, .and

cropslipkiepgent (Eercslaw 9% Ml fm &SRS mixed. sab%ameﬁlre was

: mﬁ%rﬂﬂiﬁﬁ&oi% igiz%l\(l g&ﬁg Sol m%\éedrsohﬁ{%% § afrlyh

re-sensitirve a EET was no

pkEE%lI@béiﬁftWB%ﬂH@Sl\%%';ﬁb}b’ﬂr&f fl I'm (thickness 25 gm) vvas
prepared as the work, ‘and a copper foil of 9 gmin

t hi ckPedke other lauther mppenfwdﬂhclembeﬁi pahwasprepared as the work,

oubL -sk gggo nLcI g@ﬁiggtraiﬁ?m€%a re meaﬁuxéfﬁynﬁl
Hﬁﬁi&‘%ﬁh ﬁfe‘}ﬁﬁstsﬁgaeseﬁgﬁ@é hotlesiOE Ezférer a4 Q?ﬁcgl‘%mgﬂ 51d9| ! It Jvas put on

I
am nat or w't € pressure-sensitive adhesive

arsKtY atagadhestiona sidien pldté havasg pidondinspdyed-ol a%’taﬁlﬂ%s steel plate,
nmounting a gl ass epoxy_ resin suction plate in_the

wigh theewatikiy theampar %ukns Fugihen thlh%hwcaﬁ 5% ha) gp¥ &G laser of

Y488, i 0T SOV ptd PG e R 0R KD ot Fosiihd by B into a

didfeteFer ¥ Anf HEHMS 8 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

5

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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15 fA ens into a dianeter of 20 gmon the pol yi m de
-surface, and a through-hole of 100 pm in dianeter was
formed by scanning | aser beam by gal vano scanner. At

this tinme, the pressure-sensitive adhesive sheet was

not pierced, and only the work was processed. The

pi erci ng speed was 300 hol es/second. Peeling the
pressure-sensitive adhesive sheet fromthe

doubl! & micsherccoppitive adhedivs slet pepered kirae pemi qxiample Bl was put
t he rocessed hol e of 20 the pressure-sensitiv

Of @R s\ BN IRA B &F45H BP Y TESiR Suqtioaglate.afl ﬁlnsd hpémomsﬁﬁ

n%ﬁ%wfé’ st S Ret RS § TR FRARRIT sk i e

. f&%ﬁ&i @swl&s@&a Rfifneler’o fONGER b iAoty hASE SurPlc 0GR H Wk drilled

done w t hout adhering pressure-sensitive adhesive
bS hMHng'ﬂth Béarpetd gpeed yf 2F mhbisecdytgabeant scmnet  tHrevever, the
| aser exit e.of doubl e- S|de copper-cl ad substrate
P{Wﬁfe%veﬁég@meetm nop llet dep03| ts of |
deco n i d bl coppe
subs?pglﬁbeég% B ﬁ oqgﬁ%dgﬁij éSIC ess uqu))g gs%‘ aredasthe

ronr SS

. wWoBiE laRd 8¢ebpeR &rmpbiaa EmViR &ﬁclq@l@§%ys<ﬂ}erédaiﬁoth Eld&‘@ﬁnd a

attenpted to remove the residue by desnearing process
domgilergide SOPW@dwgbmwamemtrecbot assi um per manganat e.

: rgmnﬁxi@sgaﬂ@pgf |c<)3§) perl o0 fgtga(stqlz u @ggshlgqogclngmgr? %q&%glve were
adleretPAf ﬁ]lﬁ%ﬁiﬁ{dr\éﬁthaﬂg ke g&gﬁfve %@ﬁ%ﬁ%ng(%g%et at adhesion side.
was I'n

conparlson cesse Yy "aser

Ttoaagiut bean XSYistge mmiﬁh@g d gthss @ittty 26510 BRSioA §ladd in tﬁ@@rdaassmg
5in dianeter was fornmed In the pressure-sensitive
am&,\?@thsthé sork #dhe lltm:\er sigg. | Bardrer, pthmd barmianic (345 nig of YAG

di h |
SR auoeT CHRNyAT ViR "Gaoe feftbenoy b ARz iz ToeusSd By
fmaﬁ%foag it 3 A0ah R hep Bl BRUGEE Y MR BAIRER 4900

sheet, and deconposition osIts e to epoxy
mchsmateswbsfdméé byvecraﬁnﬁlgtlmf Behm By ghieaﬁdwsfoemm halk gds tid@, the
( Ex | e, 7-5) The pressure-sensitive adhesive sheet
prﬁﬁ%lﬁeaﬁ%ﬂ% ﬁéheégveﬁﬁeeé XaspPepigopd, aad onbduh@ w@@k pigs prasessed.
ess

m d
TRPRcEhest o) pOTMGTEERE ayllhe ko ddirnivgpabesive
slﬁbﬂﬁomltﬁe WRHIRMHe SdhpRAciXd Yustae tHEHeRbhary oPth‘ét;ﬁtbcrélsfeﬂ%ole of

steel suction plate in the processing apparatus, Wt
the pecsomme ksenditi tehmlheyppeshest adberitgisurfeee (laser exit side) was observed
but no deposit was found.

{Comparative Example 7-4)

In compa:rison 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

agueous solution of potassium permanganate. However, the decomposition residue
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15 third harnonic (355 nm of YAG | aser of average

output of 5 Wand repetition frequency of 30 kHz was

focused by fOlens on the polyimde filmsurface, and

it was .processed. Asa result, a through-hol e of

i nci dent side diameter of 30 ~Lm and exit side

(pressure-sensitive adhesi ve sheet adhering side)

di aneter of 20 ~tmwas formed. No opening was fornmed
CMﬂdh@ﬂmﬂﬁggﬁaI@nﬁﬁgﬁbilVe adhesi ve sheet. Peeling the

20 pressure-sensitive adhesive sheet fromthe

doubl@lcrmpj!&twc@!@mpbﬂ &8)substrate, the periphery of
t he processed hol e the p essgr e- .sensitive: a7d£1e5| ve

shoet ?%%sengw? aéléesme g5t 0Blaneddp gampgiaion
pl%?e?sgécy ﬁ}glas%% tﬁe{}‘?jm%dc% d@\}é}gta fh g)gﬁﬁ 1Y qeaﬁpﬁpﬂ)ﬂ&lﬂ’éeo? 100 pm

eposi PAhd desneari ng

mpﬁﬁzﬁetaﬁwamfolrmé@tn the pResv@e-soitivieaitedve seennpar at ive
Exanpl e 7-6) 25 In conparison 7-6, the work was

pr oc et dartasea pracassingimihe samecesdiingtastin sxampl Jek.

o GG ek R oninuar s hBELprerpd g

th%\%gers @@bﬁk@tl@tad'hpﬁvé arel, gﬁ‘t hEco?d Ritieh d&g(l)sws délhés'@poxy

was observed, e openi ng bul ge
rebiagubdtiaecivereidcheat,in ﬁitdhtdi@h&ﬁmsl e was not put..
practical use. 30 Later it was attenpted to rem)ve t he
r esi dirgampledeshear i ng process using 70 aqueous
ni ¢

| ut f { { HO
St R e
t
SN B B Netpeg el O s s

layextset ataldhesidn Bde. mli was putoknesX-Y stagomotuntm ©ftainkess steel
acrylic pressure-sensitive adhesive which can be cur d

sisjo,pleecHAed BPCoSEIPS ARBADYI VKR TRyt Eif rpeT 9 of
ﬂj{i}ﬁ %ﬁ (r;_\fgl% %%%S )I a/er ﬂg‘lr]gsser \6? a\!’e?él ou\?éut %Qﬁ R)V]ah@ regvﬁtm?n

pressure-sen esive

ﬁ&@ﬁn@)béiai'o(]"l&@z wbﬁ‘fdctiée%l RS eI etht Pblyithid8HIm surface, and it was

transm ssivity at 355 nm was measur ed and 81.9% was
probtsa¢die s dieghit, atthmomghihebd ofi mgademmldSS&mmmf 30 pm and exit side

pressure-sensjitive adhesive s was 7 % 10. The
(rsessurersersite adbipsiye shest adheripg 315 édfﬂelﬁ'% Og%fﬁag? e fpgged.  No
wei
Iacr%llc pgﬁéi&ﬂh%ﬂ%él%?&ggéggégﬂ%%ﬁ%cuﬁérP%Q?gﬂ% about

préQRrQitbY adieRble ¥hgdt ifoad therloableidi ddpbbedyd switstryteathe,
met hyl acrylate, and acrylic acid at a ratio by

pagishgivtof dhe Foraogdhole obthearessutgysenwiighadhssive sbsey aqlmrlég
SuBlS Or6F i g1 Gy e AT Ulsrexf i pgping was shar,
alﬁlaﬁoade)b%lt (v%—folm@,f 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—sensiﬁve 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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15 Tokyo Fine Chem cal), and 15 parts by wei ght of
pl asticizer (dibutoxyethyl adipate) were m xed. The
m xture was uniformy dissolved in toluene as organic
solvent, and a solution of acrylic pressure-sensitive
adhesi ve was prepared. On the other hand, a
pol ycarbonate film (thickness 25 gym was. prepared as.
the work, and one side of this and pressure-sensitive
aqetbes sohatihefgiotassinm painengaatey Hoblev@0nichel wast detecwiditear the
t he pressure sensi tive adhe3|ve l.ayer set at adhesion
ORGIHRE, and hm%ecmpowpn idye Susioftpinlawpiac septignglate yas detected.
plategi ocessi ng apparatus, with the work at
t he ppe . Further, third harnonic (355 nm of
YAG | a8 o‘?feﬂ?)!é{eqﬂﬁl @H&&Hﬁteﬁﬁl) of ¥ uAN thidR&dsk,td @Mution of
frequency of was emtted through a mask - by mask
acryhgpmgsum@smmve,adh@wee&hlbh carslve @pehbngltakioks ray was applied
nmeter. was forned in the 25 poly rbonate film At
ggedttprf@m f RSP ESeRptbeadhestyq %erﬁ HE8diny & hirkpessyand a

S
8%%&%‘&%‘%@?\2%5“ ESAREED ifitse et
um:ﬁsmmedteﬂg nhRaPmeSBtiic asESE0Ye W cbidieed. v €ighaeihsmissivity
fromthe polycarbonate f|In1 the periphery of the _ _

atgi$érinmgf priessurresdnaitive adbdstvesheis weag4dbser ved; but no
depos fo 30 71 [ Exanpl e, 8]. The foIIo
exganpé% V@l&}%@%&ﬁf ctpsesavré[ssgw@es@bg;w \Wés B@Hé@w\% follows.

Iéftﬁ)‘;‘é]ﬁﬁs 'F’Wge[*%ﬁ?%é‘?@gg olggzg gg@;c%g-lagér{rﬁ afﬁz‘élr@[ about

 660/000) @y icapelymeriyition deLe}mﬁheMScryImmHﬂ%d ablfylettﬂemd acryHc acid

followm ng nmethod. That is, the_ synthesized acryllc
atpoiatiorby Weight ofiS@/86/2y 34 narts Fymeight of | I.EOQHaH%e oms& inking agent

(PR AU TR SRS 0l el SRl o et 011 of

51%{ @ﬁ&ﬁﬁ:@ ) and 15T€b§t ﬁﬁ%@%l‘%@g%ﬁ%ﬁ%?ﬂ@%td@e ?l adipate)

| ows; GPC ppar at 0SO
wefalvhi{Rd. H) Thﬁniﬁfel%slﬂ)ufdmﬁ@ﬂﬁ@lﬂblﬂi}n oluchoae prg‘ahlmvsolvent and a
rate: 0.8 m/mn, concentration: 0.1 wt 10 %
sqlyiecafi aswlwrfaﬁﬁ%re-Sf%tlYﬁ %dhswe wps prepaiedom te npe rature:

o o GBfherbeen o botvsrbFRE iR OhiebiS: 13 b o8 prgpagsc o the

whike add\6nd AGEHT thi¥Bxl Pk eisBiitiWdhESPEElickt WBrel K168 B Yoll
of 30kHz) which carried out beam shapi ng were

Javomedensidln thei présstu®-depsigve mdhiekize Typr $dant ddbesipn aidd. t Hevas put on

basi s material surface wa
%S{' stage rnount?ng a suction plate 1511 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 15 kHz was emitted through a mask by mask imaging

method. Asa 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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15 irradiated on condition that 200 (pul se) pul ses.
The depth (nm) of the slot forned in basis nmateri al
was neasured with the optical nicroscope after
irradiation. The ratio of etching is calcul ated by
‘the following formula. Ratio of etching = depth of the
slot (pm [/ inpulses (pulse) Moreover, the energy
fluence of the YAG | aser was 8 (J/cnR). 20 (Exanple
[Bxdh)pl€B] a poI yet hyl ene film (base material, ratio of

etchlng 100 min thickness, a sol ution (1) of

acryl iTbe fal emepieﬂ quﬁepcadﬁeymﬁeummmtlmdhbevema H.
travi.gl et and.dried to forma

pré&gﬁﬁgeggﬂ§ lgng yeightlio pw1|n

thi ckge SuBAthRr g%apwlﬁarwgﬁttdfﬂe SANRSEMLa NEEDo 1Y was

obt ai ned. n ressure-sensitirve a
nsdagetd in the ﬁilldwlﬁ@ aietiRd] oMhadtis, IS syrilhesivas aB@'HS poBther was
and light transm ssion of 78 9 % was obt.ai ned. The

diseplyed mﬁfféﬁ)ﬁ i vdShythe nurpb@sey@raee@miewarweelemmm@md by

iRy RERRER E L tert PO R e B T ggsuring
- C&Qﬁm&p@)as o1 P @P@ﬁ)gbﬁﬂsl anoéugj%i o BE<8! &tmn SIAMHHR-1)

acryl ate, 2-hydroxy -acryl ate, acrylic acid at a
+(6MIGHByHWe i( GROOGHHR P Ddsb/ ﬂow@ﬁeﬁhﬁtﬁlhﬁm veicgittatioh: 0.1 wt
dlpenta rythritol 72 nonohydroxy pentacryl ate as

pmf«@}@@l ¢: A8 Ireicrolitass eARMMisEPSTaaet 40°6y andselnant: BHF.

[, Irgacure 651) as
E%ﬁ% yﬂng{rlﬁexz%tt‘(‘l’ %e%?lﬂé iator were m xed. The m xture
was Umhéﬂﬁﬂaﬂﬁénﬁbﬁlw{w&@leh?th SBAh) Sf thY Y0 Jikr Qxflammum
t ol uene as organi c sol ven and a solution (1) of

oetpnw Werepetisauireqisansol I0kelzadhichi caeriedasit peap ahaping Geden
succeSS|on e. sjde of. pol |n1de t hi ckness 100 . m
é&“&‘bﬁﬁe‘ﬁf%ﬁél‘? TopHa Ags a@%ﬁhaﬂ%ye PEF |

ﬂa%?gt&féf Eo&*‘@étéc;ﬁot%lg%og éﬁlﬁ?#} %Is%gnﬁll tciel‘;]) @%ﬁe I e séotz}%gned in -

- basRkterigl \aasghéé‘sﬁreﬁﬂﬁm’thé % tidht &H@ﬂols&ﬁ)e@th@i Rradiafioh N€The ratio of

processin Earatus the work at the upper side.
etehing hegalculatid yﬂwfnﬂwmgﬂé@aﬂann) of YAG | aser of

aver e ou t d repetition fregquency of 30
gf ¢ g‘%‘ﬁ%edieB& offhe JIGHEI iBPHISeR BHBERT of 25 m
0” t oR¥E, ThdGned ed O? %fﬂ%};sec rwﬁé’f?\g YmBFanni ng

| aser beam dt a sp y gal vano ‘scanner.
At t hiBxatrpbes-1) . t he pressure- senS|t|ve adhesi ve sheet
was not cut (depth of the slot O , and only the

vor k Uas rolclndme fﬂeeﬂbamn@thealpwélgsﬁﬁ@hm%) of 109 pim in

rene,,, the

%R ¥ SuBGT el BB BreB i Rl Hhntr S wBEh SRR B fl by

ul‘ﬁ%@i%let #h%hd fYPlied 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, ethy! 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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nnelgdivey pansirilaeas pbpblytesiRstat compeundpatd Ppatybyokeight of

15 surface (laser exit side) was observed, but no
deposit was found. Since the pressure-sensitive
adhesi ve sheet was not cut off, contami nation fromthe
suction stage was not recognized. (Conparative
Exanple 8-1) In conparison 1-1, the work was processed
sane as in exanple 8-1 except that 20 |aser
processi ng was done w t hout adhering
the cut section at the |aser exit side of polyimde
bengyl Rimetlad keteb drgaeure 6 pias phytepalymerégation ingtigpr were mixed.
ecanposi tion_.residue. of. .pol.yi m de and, decopposition .
THESRARES e SHfREY SiGaa BOs bl By Syt SFERRATas orgiic
QRSR! ¥Rk ' £ 4 -Gk t
SRS Ut <o TFof R AP ro B RUEEE EheBfe g Bpafed
r ecogi sirdessiod] e side ofgmlydini dufiiickheso1 MPume sy Eretdife-sensitive
resi due by desmearing process using aqueous solution
aditesystviese pdhereddu el depamatos withohe prsssure-sensifiseadbesive lnper set at
esi due, coul d not  be ed conpletely. Conpar ati ve
S g ) VN 8 B P e S0 Tng = ik cpy FERBcaiofiplate
iPhe PRGBS patusl Witk Wbk & 1He ufpsr§RE. [MBther, third harmonic
pol yet hyl ene "t erephthal ate (or PET, thickness 50 m
(358tine) affY £Gdikengf ver:@p outpdd ofid 3V as@bpasition frequency of 30 kHz
pressure-sensitive adhesive sheet. Light transm ssion :
vigh fqsusedshy - lensiatorg diameter gfRbBmMn hp palyinids sudfacs, gpd it was
f.l e a I sSsin t I .
cﬁof b srcaxlm11§ Tasd 2553t h ed.ol%‘io%}éf:g E\g g%lva%oosscg?n\% d, Agﬁ%s time,

pr ssure.- gen3|t|ve adnesi ve s ;o
tHeiReRRMcYdeAliffe MMSsiGs bhef ~_£v|as Rétleut RRpI €SBHE S8 PR dntonly the

¢
adhesi ve sheet was heavily damaged, and foans
wioric vasicwi @il e Peelprestht pmssuresenbitevecidheniesdwecfren tls pdlysyrene,
5 adhesi ve .sheet were_ fo d between.t he . , .
the ReEBhFIE O %&r?qwﬁdé@#e@{ the preggiEe-sensHivaadbesbtssshestsdhering

m%rﬁag% ‘il%ger%&it gid@f‘&ase&%é%eﬂ, .t [ﬁo%léé&!i asoll ﬁ:{nﬁe Splﬁcee! ﬂh 9

ressure-sensitive ‘aghesive sheet, peri phery
pREsuréCeriiive 38Rdsivershadt wdldiot ag®ITT, Q¥hthm$iaéien fiv@bthe suction stage
observed, and lots of deposits of deconposition
wagetdeeognizegol yi mi de were observed. 10 (Exanple 8-2)

On a phase material (thickness 100 gm ratio of

et chi &gﬂfﬁ’ Ve(ﬁ“amieeg“ll} ayers of pol yet hyl ene,

pol yp I ' 2 th

20 Y RRHLEEE PN, BOUEL ML Set S5L U Rl 8 et
laserrprocddyinglivhg doncolighiout aghening pagsotiicadngtick sithiegide shiegt. The

forma pressure-sensitive adhesive layer of 20 min
perinherneidhe cysgctipn 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. 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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15 pressure-sensitive adhesi ve sheet was obtained. In
this pressure-sensitive adhesive sheet, |ight

transm ssion at 355 nm was neasured, and |ight

transm ssion of 2.9 %was obtained. The solution (2)
of acrylic pressure-sensitive adhesive was prepared as
follows. In 100 parts by weight of acrylic polyner
(nunber - aver age nol ecul ar wei ght about 20 500, 000) by

,ag%§9%¥ﬁaghﬁ§kh@W6°f butyl acrylate, ethyl acrylate,

roxy acrylate at a ratio by wei ght of

50/ SOM&r 1a3€r hedekssing them@bGhindPresuieiehsitivey ddbigkive sheet were
oxyet hyl isocyanate was added for reaction, and a
obssirtas 2rdhihp palyapids veas sateffyig thernresstiscssasitivihadhesive sheet was

YR SRR R R

a&@ésﬁ)%tsh@eft weltd ﬁ)nﬂ@dl B&ﬁi%en ihe%% sbur@fsehs @6y AfhRli®e sheet and
crosslinking agent 25 (Coronate L) and 3 parts by

deeinglukitioh redidileanflalads epqukreﬁm ma:tl(ohrmau rReclifigjhener e
bl ended. The bl ended m xture was uniformy dissol ved

pmssqrﬁsw%feééh@pwhpﬁ , g uo@éﬁze;y ofithg cxt sestien ptdhe fapyr et side
B8 Btk TecP SRR TR PG AT B8 REEBBE

obdee@red, and on this polyimde film a copper |ayer
of 18 imin thickness was fornmed, and a two-layer 30.
subst(Exmmpmmyzﬁabrlcated Thi s substrate was processed

by exEmS|ng, devel opi ng and 74 etchln? .and a
speci Pradass matsriel (higknesy Wbkmptiond efchingd.(701of thipekayers of

plreBhicheo R SBEY R colpon By FREY SRR BTl 1 s
pRRGRE-BaMitivVEadhRevel vig cle OMEbe duRdd by Liftadiatkt ‘i‘i}ewﬁlﬁﬁihé@bﬁd dried
a flexible printed board was fabricated as the work

tcofokm asp:cssesaensmvet ithefivelaybt & 28 ;umtm thidkmassyl amdhal
ressure:sensjtive, adhesi wer e adher ed,
RS P SRR OGS SPEERr )2 LY Er Dt ShaRbiep dhesive
sllle%y ? tslﬂns?flssﬁﬁrh?gF?ﬂrn \ﬁésqﬁeashlted\/\@ﬁd Hgl{lt t%sﬁﬁa{ég%if r2].9 % was

nnun ass epoxy resi’n suction
obﬁﬁmdproce55|ng apparatus, with the work at the upper
side. Further, third harmonic (355 wurn) of YAG | aser
of avEhasputin @uet astylE Messhte- se@pléwe adhesive veg @@fn@yedcﬁs follows.

ot St e P B S nl s s S Be R TFE T w ey
s, O@[g%g%g&%ﬁéﬁﬂnolﬁ%%?{ c:l'r%e&e, %ﬁ%'ggcgglgtmcﬁf?l Hﬁéx acrylate

ga ner. At thi essure-sensitive

alaiiads by eveidin of S50¥a68/16 410 waurts(byyepdightafl 2t-1heth8¢r§ﬂlomen3)eIh}énd
only the flexjible printed board was cut_off. Pee
ispeenatcaas aidedston sqaetione 28dip saibor-catherdouble band was introduced

1%%%' sgc#ae { lzﬂélgéjth% (fnaorlgc’ulet (l.;]feacpﬁ | ;Polfyt{'lé{r (glde cﬁam %n%&xei%sl%d .
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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15 pressure-sensitive adhesive sheet adhering surface

(l aser exit side) was observed, but no deposit was

found. Since the pressure-sensitive adhesive sheet was

not cut off, contam nation fromthe suction stage was

not recogni zed. (Exanple 8-3) On a ethyl ene-vinyl

acetate copolyner film (base material, ratio of

etching;0') 20 of 80 pmin thickness, a solution (3)
ewwhingcind 4 pepified sirceit san fortnede Buhdes ona pohyjicidecfiim @tkeickness 13
cured by ultraviolet ray was applied and dried to form

Hen) paneenoyy gesiiblay e (thieknegh b 1upg wap fyraredpinds ¢avepray film was

o Birglin o Sihuind B 57 B Gl B iblte USRI B RRE Rl

' '_fe{blrigﬁktedtagﬁfé%rﬁﬁ on at 3 55 rimwas neasured, and

['1ght transm ssion of 84.7 % was obtained. 25 The

sol ut Irosuc(:é?s)slonf thadlexiblecprinted board a&bmsmmafsemdive adlesive sheet
was epared as follows.. In 300 parts b ght of

WEEs) st bmell éaa?mgt%whéh@meswre %ﬂﬁngpé Wr}@fer set at adhesion

' Slgopcn)? |za igg%{"g ?a‘ég fﬁssagout %13?0911(‘1?@9@3%/

proRedd dpﬁ&r’am%nﬁltﬁﬂié’xlvb& a@@ﬁ fp%Er Add. atiRthey, thied Ed}hoﬁfc (355
70/ 30/°3, 2 parts by weight of epoxy cross-Iinking

Ay eﬁYA(GF kasa:ra:f a@mge bitpeiudfi Wi mﬂaspe:tﬂofitﬁequwa)of 30 ddllzavas

parts b ht of isocyanate crosslinkin
fo(C@@ﬁddWaﬁé fen ingp axdiaeRic Poty @Féb%%%‘yle\ﬂ@p akgekpurtace, and it
w%@&%&%%%%%la?ersn%mtag% ée%)of‘% n%ﬁ{)?é bg %%}vaf&scteuﬁner At this

pressdre-se IVG was

i@ phande-senSiBRRRIhe{i0é shebt xhascrkfﬂeﬁﬁdef}p&l g){)mhe\@ﬂﬁ o pm) and
prepared as the work, and one side this cop

omlm |tllle Herdble peistadrheasbwey ait oE. aa’hémg\ﬁbe BW@MCWGWG adheswe
r ed, b rolJl J.am pato
glart%e ﬁ@ﬂ@%ﬂ%&@ﬁé@ qﬂ% rof 2@6 prpcesspiipat the

: pl%béﬁ?e-sérklt%%dﬂéﬁveoéﬂe@ﬁdfxxe ng§§u?%€e gﬁg‘ép E4ip Qd@ WhBRerved, but no

epoxy resin suction plate ocessin

doRM fak isundW Skhck Hige msémeasentsﬂaee dilpsive Shetd wak bt firoff,
~third harnonic (355 nm of YAG |aser of average
covapinatie fromgheguptign stage was pofreeq@ydpgéncy of 30 kHz was

focus ens into a diameter of 25 pmon the
coppeﬁgxfig% i’%face and it was cut by scanning 10

| aser OB%%mﬂéne% eR6aRf co%QlyEHH— $ifA (P 9Bl BNTaBs 8NEBKIng;0 )
At this tirwe, the pressure-sensi tive adhesive sheet
ofngspmah thicktriesks ptshlutibn (eofakentic Grevpure dekitive adhtiiee whizhlcan be

wascut of f, Peeling the pressure-sensitive adhesive
cuserd by ultrayinlstiay pat thea@nd drigtoferm gsespuisrsepsitive adhesive

g8 R oo b EoBSR SE QEIRO G S fained. 1o
th@;%@ﬁs\’l_%jsenﬁﬁ% BéheIRRQALL, NS trhiMEsiomhi B33 ik &as measured , and

light transmission of 84.7 % was obtained.

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 morpheline, 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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15 pressure-sensitive adhesive sheet was not cut off,
contam nation fromthe suction stage was not

recogni zed. (Exanple 8-4) A polyinmide film (thickness
25 m) was prepared as the work, and a copper foil of
9 pmin thickness was adhered on both sides, and a

'. doubl e-si de copper-clad 20 substrate was prepared. .
Thi s doubl e-si de copper-clad substrate and

| Pohasthims) werssmixed £oastgeitie ashimtion (erfeceticeresdutpisensitive

.or. Wth the pressure-sensitive adhesive

roll | am nat
afﬂéeﬁro ’é’revgaréntc’%g?g%hesi on side. It was put on an X-Y
P ha9e B biRON A0k Bl AN ARD L8[ o PR dshe work,

~'the processing appariat us,

afd oige siffeiot thBrcoppdti foll ah@ preaelire-séndfibreaheiiVe Pket¥iae ladi@ed by
of average output of 5 Wand repetition frequency of
rgiblapripatopawith thsquesstrersensitive adhebive dayar st ahasthesionfide0 Brwas

o L B0 TR Sl

. * | -
A D2 A B opid R BRI e FEy ¥PvaG
lasdr, ofawverage bytpthef W dndwepethiondasaetty off3e kipiewss fogused by
speed was 200 30 hol es/second. Peeling the ]
Hlensgsigraedismpier of e adinetbe vepnsh &l surfaoen ant é Wasubit by scaeing

5P RRRT s O P P sl EanReH ) s e

, [ | % j

PR IR M bR B i R SLAE SR

werawpd ent®f5, Pebling the prdsberepensitivechdhedvedshsasfrpmabepdeihide,
|.aser same as in_  exanple 8-2 except that a

b
S8 e R BT WIS PR S BI Eo B ML UBRRY . SR E e ©

* pebeied-sersitBB ladhdsBRSIRLSSTAhoEutIID cOMtMRAmtDE T 86 suéitfh stage

“light transm ssion of 24.3 % was obtained. 10 After
whsis@regenizedsi ng, the work. and pressure-sensitive

adhesjve sheet were observed, and the ,

press@r"@g@gﬂ ™ ive adhesive sheet was not cut (depth

of th 0 - . | exi bl [y

poar iRy i T dmige B0 28 Mok i podpefd 8 e ROIbER @ copper

follciTesjing én hdgiess Waeadderddedoyh Gfied Bd £ dbutieide @BpsYr-clad
t he pressure-sensitive adhesive sheet adhering surface

substagie was preparsdde) was observed, but no deposit was

fou ndl'his 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 epoxy resin suction plate in the
processing apparatus, with the work at the upper side. Further, third harmonic (3_55
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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15 (Exanple 8-6) In exanple 8-6, the flexible printed
‘board was processed by |aser sane as in exanple 8 -2
except that a pol ynethyl pentene film (thickness 100
pm ratio of etching 0. 14) was used as base nateria
of pressure-sensitive adhesive sheet. In this
pressure-sensitive adhesive sheet, l[ight transm ssion
at 3 55 nmwas neasured, and light 20 transm ssion
cafper-dlad sbbsvate, detiiripkely ofitHegroteas®l hqde of ths prasgurelshssitive -
wor k and pressure-sensitive adhesive sheet were
adhissive vheet adheaingisurfpreddasen exiidn iwdswbsedeb o denssit was
fmag not cut (depth of the slot 3 ~Lm), and only the
T"xi bl e printed board was cut off. Peeling the
pressghanipigishi ve adhesive sheet, the periphery of
the cut section of the pressure-sensitive adhesive '
sheet Inxdxaaghbee8-Snthe Slexibdeprir{tbdbenrd evas oredeske)l bydaser same as in-

observed, but no deposit was found. iExaanQ 8-7).In
exaute Bel excopt thatea molybutasicae gimthisknssuf 0 wasraipod e 0.24)
S sane as | exanple.8 -2 except . that,.a
BR3P bR AR drbro R BB e et ARt i ng

pRssubdiensitite alB&hcahedioBght WhGhisdbn 8f 355 nm was measured, and light
pressure-sensitive adhesive sheet. In this .30

- trpmsgsssipree M Vi waseotdgihebi ve sheet, |ight transm ssion

N TR R DR R L -
L N

al @y theGlexite pHhel blardwas cANEFFO _nPUeHnEQhé pR¥dud-Sensitive
sélnted board was cut off. Peeling the
a

siye shest, sepdriphery ofdbthedisedionnddhe prehrirgeensitive aghasive sheet

he cut .section of.1he pressure-sensitive adhesive
adhqupg smga&ﬁifaﬁﬁgexg&ﬁﬂgwag 9§%§‘@d= Bytine depgalf wig tound.

obser¢§ﬁ@? _gho deposit was found. (Exanple 8-8) In

exanpl e ngigﬂe flexible printed board was processed

by | alseskamples-asthe flexidleaprint&l Boa2d @6 pRicetdda by daser same as in
polyvinylaichol film(thickness 100 pm ratio of - )
e)@m%a $g exoer0 oo 2)poliarcthdpentens fHas as6 il80 o, ratio of etching

essure-sensitive.adhesi ve sheet. I|n thi .
0 BACEE G SR i anEE e SB0bve sePefite Teshs b 465 on
pégsuﬁéénﬁ@vm&ﬁé%ﬁe&ph%m aBfkrhis B at 39508 HaS $ARBurRd, and light
87.7 % was obtained. After |aser processing, the work
tramschigienss76- Bensd dhtairedadhesi ve sheet were observed,

and the pressure-sensitive adhesive sheet was not cut
( deptMiterdpser Reocgssing. theyork and pressure-sensitive adhesive sheet were

observed, and the pressure-sensitive adhesive sheet was not cut (depth of the slot 3 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 8-7)

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 um, 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

77.



10

15

20

25

30

15 and only the flexible printed board was cut off.
Peel i ng the pressure-sensitive adhesive sheet, the
peri phery of the cut section of the pressure-sensitive
adhesi ve sheet adhering surface (laser exit side) was
observed, but no deposit was found. (Exanple 8-9) In
exanple 8-9, the flexible printed board was processed
by | aser sane as in 20 exanple 8-2 except that a.
RRINMEEE BRge s bl LWy bhidinegness 100 m ratio of etching
0.29) was used as base material of pressure-sensitive
adhes iAfer Bheeirocdssing fths wopk ssbpressusesakitivey ediedive shaee were
sheet, light transm ssion at 355 nmwas neasured, and
obsegyrd, and &lﬁmsgw@ﬂn%mve@dhewmebm%w@m (depthe thesddetrd pm),
0cessi . £ he. wor,k d pressure-sensitive adhesive
ol B Tt kv gt RN E5 T o PePRRAN meluRERuLe
aB6RRRISHEt SIS %Erif!}ié;ﬁ%ﬁ%e el seLEGPENKE brsfife-8iitivh 2dhédve sheet
and only the flexible printed board was cut off.
aflesingrsgribdeq Igseessinide) yas obsdrver, batiieddposit shae édundt he
periphery of the cut section of the pressure-sensitive
adhes(FemHed®) adhering surface (laser exit side) was

obserye 0 [ . I - 0. .
- ex gt 8 oA pRe b Sras R TRY Byt danias i
eRArRsIe %Sﬁékc@idt thﬁ%%ﬁol?@ﬂiﬁal@ﬁol' ﬂlm@hi@l&i&@ l®0 §m,2raﬁ6‘b? Riching
that a pol yet hyl enegl ychol film (thickness 100 m
01081} wanifisedtas basegnatrid) Bf pwasurersenbithe ddhewvasieet i dh thos
ressure-sensjtive_adhesive sheet. | his : )
p%ﬁ%gg-a?@tg@ £5i\reshisefnHghtpemsipission af ; éﬁﬁmtwag RaGHPWEH opnd light

_u%ésnﬁégmg?}g@wfg{’@%?%?ﬂ qand light transmission of 1.8

was obt ai nie aser processing, the work and

pr essuifer keagirbdevsingdhefbikeananaedsumielsia be adhésite st were
the pressure-sensitive adhesi ve sheet was not cut

obsteysdhanst the peessirotseritinge, adheside ghebtywesmot ehieidepthof the slot 0 pm),
inted board was cut,, off. Peeling.th iy

of ol i TSR ot ot Effee Podlinediersprssgpsiive

oL b 00 1B Bl SREBLIL S, aRE e

adiesiap vadacelldsemexichig) svak oh@svdd batho ddpoSTonuafaunds i on -

of the surface (laser beamexit side) by the
deconffomplo®r hi ng can be effectively controlled by

' h - [ th dhesi h f I .
or o0 L PR S 20 HE R palE el S Bediea pfleet S e

- t :
B B L A S AT R 020

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
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
um), and only the flexible printed board was cut off. Pecling 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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As described herein, the invention can suppress

generation of deconposition residue at the tine of

| aser processing, in particular, decreasing occurrence

of deconposition residue fromthe stage for fixing

the work and suppressing contani nation between the

wor k and the pressure-sensitive adhesive sheet, or the

20 reverse side of machining. Accordingly, wet -
AR 8L AR thALRIyAl&legRCRGIEEM @RFkRSs 10UYuh! R8o ofB@hing
waste liquid treatment is-not needed in |later process,

0\i) whs used tas bingtreaterial of podsire-isensitbfe adhesivesshgetnt gm thipad.

Besi des, . si nce dec oSi.ti on deposits _can be .
PHFSBY AV AN PBONEH TERSTISER S B A & mepred, and light

~?¥§%&£§559i9g9§ﬁ9&&?g3% be enhanced. Asa result,

ser processed par an be manufactured easily and

at hi gie2fasqpashiesding theekbikind peassurdbBaimitivg elhesve sleeet Were
pressure-sensitive adhesive sheet has a

* opseesdyarsl the pessure-ecraifive sidbesivesheet asmohetHddenily ofithg slot O pm), -

s g e Sk mied bof G bt el Gng e prupSit B

PR PO RO B Ef sed it eBeyDiitiv adhesive shect
adiain g etu€ide 7 Rderiaituiich vad obgeiesls buterosiepadit wasefoadéfesi ve '

sheet for |aser gé}c@)cessi ng, irradiat i'n? the work with
| aser Conthwination o shepes Gasembagm gxahaids) by thedgcempgpition thing

RS PO LI BB s for e

| pl}%?ﬁfr&i WshsP Eﬁfb%ﬁ%tchﬁ{%doﬂ%% @S2 is 0.9 81 1084 & MYt clearly from the

bl'ati"on,” wherein at 1 east a pressure-sensitive
exdiinsls avebthk aympaiadvpEgathpled on a base material as the

pressure-sensitive adhesive sheet for |aser

processing, using a material of 10 which ratio of

| of A icient expressed in fornula (1)

H%Qﬁngigﬁfggngggﬁﬂﬁf§said_npthod conprising a step of
adher \BgedcRBePRASHUME 18RMGDA CHEPPRES R AIQRJIF db@mposition
| aser processing to the | aser beamexit side of the

reaitiuk abthe time wdflasehpropessigyinepasidnvdar dagecasingloestirnck ajer

a step, of processi the work by irradiating the work
ghORTPOR PR SG1dUS A2 BF stags fof KR g Workgud spPpsInE
AR b SIS Sl R R PO

rdvBfse sfdlelofl nfakiningdu Qicber dadpli @ tvied dedificating owothiss lagst récess can be
step of peeling the pressure-sensitive adhesive sheet
omdted, arvbwasie bawd seattnent ismot nerdeduiy lateaprasess; wich contributes to

chi ni ng.. . . o .
rerg?lct?on of Shvironmental load. Besides, since decomposition 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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Ratio of |ight absorption coefficient = (absorption
coefficient of 20 pressure-sensitive adhesive sheet
for | aser processing in light of wavel ength of 355 nn
/| (absorption coefficient of work in |ight of

wavel ength of 355 nm) (1) 2. A manufacturing nethod of
| aser processed parts.characterized by using a
pressure-sensitive adhesive sheet for |aser
processing, irradiating tiGEARME nmade of a 25 netal
material with | aser beam of wavel ength in ultraviol et

~region or |aser beam capable of absorbing the |ight

oo b 4Rl S8 RSS! A RO T LR P89 B o

ﬁ?élﬁ’é—bé?ﬁmvmﬁﬁ&'iﬁ fﬂ’lEetlf&aﬁger Frie SIS ifaBanR tht Werk Wlth laser

adheS|ve l'ayer 1s provided on a base nmaterial as
beane sbunelagidsintiliravialdhegioner ddsecbeahncapableaf absorbing the light in
g@gcessrng, usrng@e material of 30 which absorption :
fofat e9gdon passing Akrergthealiindt Phesbrtsathing Bﬂoces@nﬁmm@ssmg
ess Q?ﬁo cmz, 80 said nethod conprising a step of
ﬂgdﬁék gt pressure-sensitive adhesive sheet for
| aser wREemES $datla ﬁ@smséneﬁl% adIRAMVeaNek 133%@%@& oh R®ase
wor k by way of the pressure-sensitive esive |ayer,
matesiabys thé prsoresaisitiyctadbesivershedtyfor iasa(pr@rtessmg mhmg\mnatenal of

Y
sa%n]lgr es léamﬁélslnfgn%tge ror%tﬁg }nglﬁoﬁlres?ﬁj% %éﬂsﬂpve a%&ﬂ%' sIhXet%Br

1a§érq;rao&§su@§ei thB tasbieaR] SESIMEIBOGOHE MEwaf Bt \presseBa8isitive
for |aser processing from the work after the

adhgsiNe lyey. 10 3. A manufacturing nethod of |aser

processed arts chayacterized by i n )
pr essfar epe Frepei-\ng theiNeds Weiradiatipe fisWorkguifh a laser beam of

wave eng tP%h%?@?gkio n% rgg?%ﬁy%%gﬁ%éégh ﬂﬁﬁ% capaETg't
higherahsomhbiirgliithe inte@ibity dfithreshdld &l ind@fing £0ativn dIalkswogk, and
through nul tiple photon absorbing process, and

 pr ocesstmef packing fisrivessyreatshsitivordhesize whest &irdasar progessing from

| ssur |t|ve adhesi ve Iayer is provided on a
ﬂﬁg@gﬁﬁﬁgﬁg? B%% he pressure-sensitive adhesive

SheetRétﬁrof*wg‘ﬁ%5b§%hﬁfo%%%eﬁwenwsr(ﬁ%oﬁpﬂaﬁtcséfmren%f whi ch
refractive index I's smaller than that of the work;,

pmsnude septiniod adlgasprei shedt Jordast @rocodsirgpiindighngf Whmalength of 355 nm)
ressure-sensitive adhesi ve sheet for |aser processing
sqrpieon qosEiicignt afivoskin ight gbwayelength g3 B wall)of t he
pressure sensitive adhesive |ayer, .20 a step of
processing the work by irradiating the work with a

| aser; beamhfacturing method of laser processed parts characterized by usinga -

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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'Wambdcﬁaqtgfepndﬁxessn

within 2 tinmes 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
from the work after the machining. 25 4. A
-manuf acturi ng met hod of | aser processed parts
s&i aialeddegonzmibinyya 46 ofhdhering BePsemeanadifivealihasdhesiceefor
sheet for |aser processing, irradiating the work nmade
lager procesging |to thetlaser beamexihside gbthe yeuknby ayl heaprgishrersgnsitive
%h#ra%lol region or |aser bean1capab|e of absor bi ng
EVE'YM> in ultraviol et region passing through
mul ti pl : ﬂgwﬂﬁ
e v r EPRl B ERsRARE oo PBrA AR, yOACWRR ARS8 Bém of
with&is3 tifres eétigiifradigtic@cdihessivefdr dyaiing & tmbu)gh hkﬂel iothe avork, at
base material as the pressure-sensitive adhesive
higheithan ghe 1rraé1@tlmpm@@é§x pﬁ@re&hglidrfgr wdpeing ﬁblatlorwf thoiogh and
refract
Corr RS PPk Epre St R s R bt TR B8R prqceipipe from
HRANGEI 08 HRGRIchi®o | @aser processing to the.laser beam -
exit -side of the ggmork by way of the ,
pressure-sensitive adhesive |ayer, a step of

proceSS| ng the work by irradiating the work with the
| aser 3bedrmerutaciring mthod phissergroqeaesdinar ghaatesived by using a

g‘ﬁgg&i #lvfeor éS%l’'3|rr.n|rhzr:l | a #agﬁ Fil%%{!’ensé’tq ﬁ/ra%}?ﬁ{bh "-@ﬁ‘ faser

beaaﬂl BEvatelaiRtd QRa@blet RBiIOMEMaseR BEhd c8aBR @ab&ﬁ@hglﬂﬂe light in

the pressure-sensitive adhesive sheet for |aser

ujtravdgsegign passing tioughhmulipik phdtor rbsobEngarieess; ayl procesHing
rranugact ing nethod of |aser processed parts
ai’@H’ by usi ng a pressure-sensitive adhesive

Sheet ksl ASEl PHREASHARIVCHHALIA! g it BV IR bn kit

| aser eamo ultravio I on

nmagsRl adha MraaRalbsitdle a@h&ﬁ{?é)sh&gt foRRaskr Iﬁ‘b&es!nﬁg,]dfsmg a material of
ultraviol et region passi ntg t hrough nulti pl e photon

afed dhergorks, paid wmt}mdbx)@mpnsmg a step

at. 0 wherein a re-sensit e
ofgiatre Gy g }sw%@aws et BT R Rising 1 she lpgeg beam
°"§F B b e S AR e

densi & ytepxpparsaihg the fvorkiby ardd2tingshd werk witian lasds beami af
met hod corrgrl Si n(g a 20 step of adhering the
8

Wﬁb&%ﬁﬁ’és heiigg @I@dn@gm%fog hasting @Fhrp%@eholﬁ ibibe é‘éJIﬂﬁ@t
hl&ﬁ%rs in %igrrﬁg@{f? ee)éfﬁ)tég }@g} g%)r mducmg al?[thc\{@ of tﬁe woﬁg and

a step of peeling the pressure-sensitive adhesive sheet for laser 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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a step of processing the work by irradiating the work
with a laser beamof wthin 2 tines of the
irradiation intensity for form ng a through-hole in
the work, at higher than the irradiation intensity of
threshol d for inducing ablation of the work, and 25 a
step of peeling the pressure-sensitive adhesive sheet
for |aser processing from the work after the

machi whegin Rdédsoa pfesdeasersitive adbesingd lhyerdf provided on a base
pressure-sensitive adhesive sheet for |aser,

'n@ﬁqy@égssﬁhﬂ @)‘es;;ur(:ﬁ@mﬁg,mwd@pmmq}h,@yf( foy lager pyoceasing, using a material of

cturi of, J.ase nocessed part
VBB B 18 g 1.2 7555 pRURFRIRE R Jap of adhering the
pﬁgﬁﬁ@sé’r%ltls\’%%hesfi\% she@SBF 1a96r‘iﬁ'&%§é1ﬁ to #hE 'I@Eiﬂ Wab kit 8 of the
rk made of a netal material wth | aser beam of
udehyemgbﬁﬂmqnmkmmamnﬁheimﬁegwenwer | aser beam capabl e
of absorbing the i in ultraviolet region _passing
throud ﬁteﬁﬁlf Prospsingbe Wﬁﬂ‘ébléﬁ?ﬂﬁlimﬁ’glg the Werdkswith deaser beam of

: Wri)tli’lo Cf ’?irsnleg] gf ‘Eh V&auon tens:{l}'afolr %orrmng ) craggl}mn%oé}% &1%%01‘@ at

pressure- sens I've adhesl ayer S pr

| -h@ﬁéﬁmaﬂfe%h@hn@ﬁmwﬁ&tp5ﬁmh@d&6ﬁﬁaﬁ¢1ﬂ§aﬁgzktﬁﬁéf/tﬁe work, and

eet for |laser processing, using a material of which
densi &ytep of pedimg ttheapredsnfe-sphsitiBe adhestvetsheet fertlaser pfocessing from
density expressed in fornula (2) being |less than 1,
the yQrk pEeHBE mashiBingi ng a step of adhering the
pressure-sensitive adhesive sheet for |aser
processing to the | aser beamexit side of the work by
way of. t Aenant@achirgHSHEBod 6NBbdripYeecasti@aity Chdr@d&izeddy using a
step of processing the work by irradiating the work
pressue-sénsitivasdhesiveciegffor laber iproregsing, rmsdlmtﬁng the work with laser

i rradiati,on |nt nsity for formng a thr .i ) .
-b?%O%ﬁwlmﬂhl gﬁ@Pfét FRIP QR IASEF Pegih SR ﬁB ﬁ]ins@w light in

ressure-sensitive esl Ve
theavork dseblagoacessi ng from 15 the work after the
machi ning, Ratio of density = (density of
. pr esswhercineaideast &/ presuirresingiive ladkesivedpydrasprovided on a base

Al St PTG e ROt o ep Gb EeS 2o iy using a materialof

waltAREd S dehSitly Spribdh BrmAd (Pf 18 ISYHBMSICBSH blifod comprising a
adhesi ve sheet for |aser processing, irradiating the

stepoKadhietihg tegeessheasensifivevadhebion ghdet for ladet pavcessingtto the laser
regi on or | aser beam capabl e of absorbing the light in

beant exit side ef the sgrlo Ry ﬁ\ﬁ‘é’é)if Hiy RIBTSBIFQPRAHINE AICElvE Rotebn
absor Q L9 oP pr%%gs%%g R4 aroﬁcr 1:%5: ﬁ?aﬁlat \%O&D\Vli‘fh g Yaser beam of

abl at T o1,
within 2 times of the irradiation intensity for forming a through-hole in the work, at

ug{a\er%rﬂ%t?et‘%@]é %s%%étth\‘éq hRgi AP Rdb L Qbs%‘r;blﬁ%%\e@srs an gcét'%Sing‘

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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wherein at | east a pressure-sensitive adhesive |ayer
is provided on a base 25 material ‘as the
pressure-sensitive adhesive sheet for |aser

processing, using a material of which ratio of
tensile strength expressed in fornmula (3) is less than
1, said nmethod conprising a step of adhering the
pressure-sensitive adhesive sheet for |aser processing

presutdigenkitive bdigpie shudttfosliaste pedcesdigy, Weddiatiig hawoell mabeof a

pressure-sensitive adhesive | ayer, a step_ of
mgtabwetssiahyith sexdegakn pfwavelengihaini uiigasiolet xegion axilasar beam capable

o R SHIRDE ekt St etefie o O S o G Plh Sporving

[ he ik nradration intensity of threshold
:mggﬁginggﬁ?ﬁggg%P%$¥%%k@%b?ﬁgﬁvork, and a step of

peel i whertieit Pasisspressugengisitive adieghedayes ispreeided ofi a base
| aser processing from the work after the nmachining.

mugtiplpsdhe prepwire-sensitiveraghesive sheetfor laserorocsngjng usig a material of

R BB R b S PR SR PR o B Bt informula )
beﬁaggmsaﬁmj Q% FRiHda Lot %rste?rdi“éﬁﬁeﬁ-ﬁ'% tae@fe%sm-sensiﬁve
cnar en

acterized by using a ressure-s Itive adhesive

adbibsied sHeet for dmer procasgsd g, laser bedth akit sige bl ehevwostk byaey of the

of a nmetal material with |aser beam of wavelength in
pregsureasengitive adhegivedaxsy, | aser beam capabl e 10 of

o ook Bt Eind S CANRHEL o5ARR 0B R r veam o

withiRQafRéG thdBratPfifontidieAllyabl RRAmindBhedughaiolé RARE wark, at
pressure-sensitive adhesive |ayer 1s provided on a

hiplaes ¢hannthe erdadidtioasntehsitypofabeshald Sarindddineatdativesifitee work, and
sheet for | aser Processing,,usiggla mat eri_al. of which
t ensid enelRasngtherpssute-sepsitive edhemvg shech fof lasst Argessing from

thé WORE hFdrie fa igﬂ‘I§Of adhering 15 the
(Y

pressur e-sensi “adhesive sheet for |aser processing

to t heatlcaslenfifam ®nkity 8f fless@fe-sehbigiviadiesti shest fof ladehe
pressure-sensitive adhesive |layer, a step of

prpcessieg i (dgpsityef oy woth) (2x r adi ating the work with the
| aser beamof wthin 2 tinmes of the irradiation
intensity for formng a through-hole in the work, at

hi gher t . @ . , .
ey ng. SR aRELkREREL Aok bRREISE plls HRERTRPLAL) ing o
pre@eteldegsitibe adiiesid s Bheéet @1 18dck pitResiiize fradiatitlpant woek with laser
| aser processig& from the work after the rrachinin%i L
begm of weelengidt i uitrayiplet lesioner laseskaanyiapelels o abseabing the light in
characterized .by usi . pressure-sensitive adhesive.
uHEgBY Fegjon nasipe frareltiofinip™e TaFanAbaoroR ptSord RipRsine
thé 398 beablRgsn of wavel ength in ultraviolet region or
| aser beam capabl e of absorbing the light in

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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ultravi ol et region passing through nultiple photon
absor bi ng process, and processing 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 30 which ratio of
total coupling energy expressed in formula (4) is | or

- hiBESthar® e BRARRAinBAs €L IPhiEhAE f6r BHEANS hbladhesf tAgwoRE and

pressure-sensitive adhesive sheet for |aser processing

't 0 t hastepsépediag thepitsusi-shasitife adiesiverskeds forager pfocedseng from
pressure-sensitive adhesive |layer, a step of

thewrrk a8erige iehiggtk by irradiating the work with a

j i th oy gl hr . Or K _
s RBRO0R Bht A & (RS BELIEo A e adngiv st
fR18RErob&BIhel Nedsile abmih onwbikh ensi ty of threshol d for

i nduci ng abl'ation of the work, and a step of peeling
the pressure-sensitive adhesive sheet for |aser
processin

R B g e e

. ‘ P . |

L LT T L R

mieti® nlagsil Weth 4seabead ol Wiltiingd @ralesuplet RgidnCortldseSbeam capable
carbon atom/ total coupling energy B of m ninmum

ofatisodbing the Gight ihalltravielpt rogion pagsingigransbmyltipke phatn absorbing
carbon , atom.in the mterial conponent conposing the
PRREFS: 419 pﬁ%"ﬁﬁ%‘@%lﬂ’fn‘ﬂorg?’ﬁ{é’i’iagf’ﬂm coupling to this
car bog; ) _ kA :
[ 2sor PRALA Ia diorell o R MR L o B base
mftegiabay the pRANIré-baBithddBédne shbedbr fastr grasssing, using a material of
E&gcessing, irradiating the work made of a  netal .
wiichdensp signgth isdessrth MPa.gaidenethgd Kompriging g sigp off adhering:
region or l.aser,.beam.capable of absorbi,ng the |ight .
e PP G B AR VMBI e TP SOGR e P BoSh SEbaide of
tHRRRAK BY Ry JTROSEE Sur AR siphO 6@RSIvadadie work by -
abl ation, "20 wherein at |east a préessure-sensitive
adhesi step bAyecessmgphowbrkelsy radmting slee workt with the 1asr bédaen of
pressure-sensitive. adhesive sheet for |aser

Whhecewsenef the sratptionrateasityalor irmigg? Brovghnholein the Mgk, at
s e RAARIR LRl RA4 PR RL GREAPEBE QR and

ofpost ng ase na rec coupl I
at onsg §tep 8PPeckiaf M prédsufdieBsitis@hdhesiRishesd {6:ABFE bedcBG iR from
step of ‘adhering the pressure-sensitive adhesive sheet

theoyork aBerth@®aphinowssi ng to the | aser beamexit side of
the work by way of the pressure-sensitive adhesive

| ayer, _
9. A manufacturing method of laser processed parts characterized by using a

pressure-sensttive 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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a step of processing the work by irradiating the work
with the |aser beamof wthin 2 tinmes of the
irradiation intensity for formng a through-hole in
the work, at higher than the irradiation intensity of
threshol d for inducing ablation of the work, and 30 a
step of peeling the pressure-sensitive adhesi ve sheet
for laser processing from85 the work after the

coBERERE BYtep b ad R iR MY RE4UFd-8GisRE RPksRE sh8§For laser processing
processed parts characterized by using a pressure-

tsthn daser banacticsdvef thheetk bywaly af dre jressoesshsitiye adhesive layer,
irradiating the. work with |aser, 5 beam of  wavel ength
i n ul Biepiobprcessiyg thea werk bruyedigingthe wpripyith gdaser beam of

of bi-ng the.li i-n i.0l. eqgi an [
R0 DR ah B srhction BenhL i SRl p LESRGPRAR R bl om0
hi2heC@as tdrradiRSo\Ridasiy ofiakahblTor MABERE Ablation SBEE work, and
pressure-sensitive adhesive |layer is provided on a

base as@pef pedlingshd presspreesmsitive sdinsivei sheet dothlesir peocessing from
sheet for |aser, processing,. using a material of .10

f@@nﬁF_ ific heat expressed in fornula (5) -
s 1 ar iS4 § P A
aner Ra TP PRudiEh RN AR STyt ABbER Bmipigpum value

ohtsTehe HAGE S@ifvlﬁﬂﬁ eh&gf BEoheASRborPEM iR )thd reSindOmpontite
work by way of the pressure-s ensitive adhesive | ayer,

cemposing b bpseonatssilrmgd vther alonkcdupling tathissearbap atora /ofiak
with a |l aser beamof wthin tinme f the irradiation
c q&ﬁ@swwy %b?fb TRSHHIAY 2RO 8 @ﬁ.t%f of qOﬂplerr%e%%ﬁk?fa Qe carbon
atpth, 1 B0 fateld nltlgb(ﬁeh{ do O?iftglg% wL)ﬁ(tt% hk¥d %Hd &ﬁ@tﬁ{,\ﬁl d
or i nducing ablation o work, and a step o _

cRpting BgtHihearbsregomy gh)sensi ti ve adhesive sheet for
| aser processing from the work after the nmachining.

Rati o of specific heat = (specific heat of

pressuyre-sensitive. adhesi ve..sheet for, |aser . .

P ocelli i3y ol rreinod S 1A RipseRpd pafls Sigracserized by using a
proadid 3GTsHIVe %gh{)&g&terkﬂget%r hés ?ﬁ‘o&&ﬁﬁ@, $26dHatY e work made of a

characteri ze using a pressure-sensitive adhesive.
netu efatdring withdaer peanceSsavelength madiratiblegreizive ovdader bedrh capable
| aser . beam of wavel ength in ultraviol et region or .
of ghsarbinghpmlighiiamlieavigletisgion prsfing Weoughgpiltiple photon absorbing
|.traviol r.egl,on Si t hrough nul tipl e photon
o Bl B R B BBl T g 25 ¢ he wor k. by

abl at BBt 98R1 HpRbsutLankitde RERSHH 18y 8prokidéR on a base
adhesive layer is provided on a base material as the

mpteeisban the pengire-susitbedbésive dieetcor faser fracossing, using a material of
wglrcgcn?isfnsrin?ngfv uséio ggro%p%%;a%eiu?rl of%];upling energy of ca;rboh atoms
composing the base material and directly coupling atoms is 800 kJ/mol 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
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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which transm ssivity in the absorption region of |aser
beam of 50% or nore, said nethod conprising a step of
adhering the pressure-sensitive adhesive sheet for

| aser 30 processing to the | aser beamexit side of the
wor k by way of the pressure-sensitive .86 adhesive

| ayer, a step of processing the work by irradiating
the work with the | aser beam and a step of peeling
thelveor méestie erashingid | ve adhesi ve sheet for |aser
processing from the work after the machining. -13. The
manuf acturing nmet hod of | aser processed parts

t
S O o i mthoSofudiR pitceed Bin shafasiqr B by using o
pﬁ:hsﬁﬁéj bénsﬁf‘%@%ﬁﬁe%we%‘ﬁ@ét%ﬁﬁ%?%ce%g{e firfadi %b e work with laser

substrates, ceram c substra rates,
beemvLwnvtilipdr inl W aviolet regidner ldslegﬂsﬁanempbb]emﬁ abgorbing the hght in

' rece|V|ng el enent. substrates, MEMS 10 substrates,

ulér@mo Frein prssipg dayels mullinks photoreahsheing pocgsapnd pracpssing
th ogg graf,trlljrl ng net hod of | aser processed parts

5cCH '8 any one of clainms 2, 4, 6, 8, and 10,

nher e erShl o 14Of d prSufl LehgHivE SEMARR Y & prbided ofth base:

metal substrate. 15 15. The nanufacturlng met hod of
mhtzsiel asghopessedspaitive adbesdretihog foolasdr proveSsing nisihg a material of

wherein said_base material contai nzsefol yol ef i, n resin.

Wh!’@h ratieolsipcifia Seahexprgsyedtin Sumsia (S el oneestid methad: s

Lo 9 AL e OO ROy D e Bt
1oRhORESIRAMRAIL SRS HbAGhY RaPBhhe PlessiRb-sehstiviadhedife layer,
16, wherein the step of processing the work is a step

of cua stemgf mrocgssimgdhagork hyeirmadiaking 86 i@k with a laser beam of-
wﬁ essure se sitiye, adhesive sheet for |aser processing

fimesof the Hradmtiogaptsasitydphipamyse 4 theue dwé% B ok, at
%ﬁérttﬁaﬂ the ﬁ?&’dlﬁ ﬁ{en%haémre}hcfllg ggrq?dﬁ]c%ilgdﬁlanon of the work, and

ressure- sen3| esive s

proc a@ﬁemfpdehﬁgdieqiresrsgretd&ﬁsm{’a@adhemé khewt £d# 14526 BlocBRBIF from
of wavelength in ultraviolet region, and processing

C

Sc('n

p—

hi

L]

- the weorkwefter thgmgvhialsigat i on,

Ratio of specific heat = (specific heat of pressure-sensitive adhesive sheet for

laser processing) / (specific heat of work) (5)

12. A mamufacturing 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 béam 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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Wherein the pressure-sensitive adhesive sheet for

| aser processing is that at | east a pressure-sensitive
adhesive layer is provided on a base material, and
ratio of etching (etching rate/ energy fluence) of the
base material is 0.4 5 [(pmpulse)/(J/cn2)] or |ess.
20. The pressure-sensitive adhesive sheet for |aser

" processing according to claim 19, wherein said base

adfebiwe ldyer,cont ai ns pol yol efin resin. 10 21. The
pressure-sensitive adhesive sheet for |aser Froce33|ng
accor dstap of processigrhouorinbeireidintiogthe w@nkmﬂ@ heylases bepm, and

;ﬁeg? l %/et hflgéeiﬁgﬂ}z%lgggsgﬁ n %%%@}eﬁ%@t%h cet rl?re}?s}dﬁrrlgﬁpcessmg from

MGG LRerSBE thanftact i onal group of the side chain of
the polyolefin resin has 15 connected with the main

chai n by nethyl ene conmbi nati on. 23. The
pressure-sensitive adhesive sheet for |aser processing
accor H}-ngregnanyfagtypingometied pélaﬁergﬁp@S%@dfmﬁé epeading to any one

rLau id ha n of t efln es n
o RHR Y ek A PR nBnRreh i el s ERs P B iR AL B ERRs girouit
b@aﬁ'ds, 8BicBRBRIM WSS ng%§s' s\ﬁﬁst?a@é},eééré&&csslﬂﬁﬁlratésofneteﬂ‘ §1%strates
processi ng accordlng to claima19, wherein said base

semat@rduedor taedt @i atler pight/sroitingy oranesiviag elkmeabsubivates, MEMS
 pressure- senS|t|ve adhesi ve sheet for |aser processing
sibe Py sergicepducer napkagss. riothyiRebeh AT RHPH base nateri al
cont ai ns pol yurethane resin. 26. The
pressure-sensitive adhesive sheet for |aser processing
accor f, NgrHeQnarfilf@itifirkOmethbe Bﬁla&rﬁﬂb&sﬁﬂgﬁngﬁé@iﬂlﬁg to any one
cont ai ns pol yal kyl enegl ycol resin
ofhdainfs&c #00,i8 gndrbb, dwron skidserk pr othes ssaticpraductor wafer or metal
lﬁgaracterlzed by using a 88 pressure-sensitive
Subakhd&i ve sheet parts in any one of clains 19 to 26 for

~laser processing, wherein a step (1) of adhering the

pressure-sensitive adhesive sheet for |aser

procersi MehetrBarifgthdienclBoa st RBXértprdedfedqiarts Aecot@ing tdylaim 5

way of the pressure-sensitive adhesive |layer, a step
01(63)Wh@feup paid gs& magfenitl@oniaine p@iyqltrﬁra@slat ing the work

with a |laser beam and a step (3) of peeling the

pressure-sensitive adhesive sheet for |aser processing

from fhe MRrka il @iriddReBE BF Rkt 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 pérts 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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10 28. The manufacturing nethod of |aser processed
parts according to claim?27, wherein said work is any
one of sheet materials, circuit boards, sem conductor
waf ers, glass substrates, ceram c substrates, netal
substrates, sem conductor |aser or other [|ight

emtting or receiving el enent substrates, MENS
substrates, sem conductor packages, cloth, |eather,
aﬁaﬁ@aper 15 29. The manufacturing nethod of | aser
“processed parts according to any one of clains 27 aqr
28 m@m ﬂt@ri@ﬂ@ﬁl@pseaﬁmw adhesiyp ﬁbeqtmr lagsE Rracessineds th at

Ieast a uregsensﬁwg aghesrve Qayer 15 provﬁed on a base material,

and ratio of etching (etching rate/ energy fluence) of the base material is 0.4
[(um/pulse)/(J/cm?)] or less.

20. The pressure-sensitive adhesive sheet for laser processing according to

claim 19, wherein said base material contains polyolefin resin.

21. The pressure-sensitive adhesive sheet for laser processmg 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-sénsitive 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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15

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 pr_c_-:ce_ssing the work by irradiating the work with a laser beam, and

astep (3) of peeling the préssUre-sensitive adhesive sheet for laser processing

from the work after the machining.

28. The mar_lufacturing method of laser processed parts according to claim 27,
wherein said worklis aﬁy one of sheet materials, circuit boards, semiconductor wafers,
glass substrates, ceramic substrates, metal substrates, semiconductor laser or other light
emitting or recejving 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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