1 DESCRIPTION GLASS SUBSTRATE FOR SEMICONDUCTOR DEVICE COMPONENT AND
PROCESS FOR PRODUCING GLASS SUBSTRATE FOR SEMICONDUCTOR DEVICE
COMPONENT 5 TECHNICAL FIELD  The presertt invention relates to a glass substrate for a
semiconductor device component, which hapggaRIPTuOR-holes and its production process. 10
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dimensional mounting technique are combined. In such a case, wiring bonding

40  cannot be applied to micro pitches, and a connection substrate so called interposer
employing through-hole electrodes is required.
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Further, in the case of the method employing sandblast or ultrasonic wave drill, it is difficult to form
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40 Accordingly, it is an object of the present invention to provide a process for

producing the glass substrate by emitting laser light to a plate glass thereby to form
plural through-holes simultaneously.
Further, it is an object of the present invention to provide a glass substrate most

suitable for WLP and other various semiconductor devices. Particularly, it is an object
45  of the present invention to provide a glass substrate having plural through-holes such

that even when the glass substrate is laminated on and jointed to a silicon wafer, the

glass substrate is not likely to exfoliate from the silicon wafer, or the silicon wafer is not

likely to deform. Further, it is an object of the present invention to provide a glass



(5) a fifth step of emitting the excimer laser, and (6) a sixth step of transferring the plate glass. Further,
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lens, and irradiating a surface of a plate glass substrate having a thickness of from

0.01 to 5 mm, an SiO, content of from 50 to 70 mass% and an average thermal

35  expansion coefficient of from 10x107/K to 50x107/K within a range of from 50°C to
300°C with the reduction-projected excimer laser light so as to form through-holes
corresponding to the through-holes of the mask through the plate glass substrate.

EFFECTS OF INVENTION
40 According to the present invention, the process for producing the above glass
substrate by emitting laser light to a plate glass to form plural through-holes
simultaneously can be provided.
Further, according to the present invention, the glass substrate which is most
suitable for WLP and other various semiconductor device components can be provided.
45  Particularly, it is possible to provide a glass substrate having plural through-holes such
that when the glass substrate is laminated on and jointed to a silicon wafer, the glass
substrate is not likely to exfoliate from the silicon wafer, or the silicon wafer is not likely
to deform. Further, it is possible to provide a glass substrate such that when the glass



formed by emitting excimer laser light from one main surface of a plate glass to the 35 other main
surface. The through-holes are preferably circular and have a diameter of from 5 to 500 pm.
Further, the more preferred range of the diameter ofdthe through-holes varies depending on the
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for the above multilayer circuit substrate, the diameter of the through-holes is more
preferably from 0.01 to 0.2 mm, further preferably from 0.02 to 0.1 mm. Further, by
employing the wafer level package (WLP) technique, the glass substrate of the present
invention is laminated on a wafer to form an IC chip to be used for a pressure sensor,
45 etc. Insuch a case, the diameter of through-holes for ventilating air is preferably from
0.1 to 0.5 mm, more preferably from 0.2 to 0.4 mm. Further, in such a case, the
diameter of through-holes for providing electrodes other than the air holes, is
preferably from 0.01 to 0.2 mm, more preferably from 0.02 to 0.1 mm. Particularly, in



through-hole on one main surface and on the other main surface and the thickness of the glass
substrate by assuming that the taper angle is uniform. As mentioned later, according to the process of
the present invention, the taper 6 angle can be optiénally controlled. = The glass substrate of the
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Specifically, th?ﬁ@%?@fé"r‘?@ﬂ"rﬂfrﬁ@e@%ﬂ%ﬁ? SRR RE R DHIES Va e aain@hgest e mass%. If
the total § B IRARNNA HdReaRitaR B r&%ﬁ‘f‘ﬁﬁv&lt%%?ﬂ?@ﬂ%%h&ﬁﬁf&‘%@‘tﬂéay exceed
ERES % tv&t@ﬁ%' rapier %N&t B AU HORESS sl e e
glass suk?straﬂ eh Ier e

1]'5 %/? e Za : i xample
in a case Wht n%%n 3? 0% a9 F I%Léaswe{ | C sp Farmd pm the
glass sub%ﬁ'ﬁ |§%3 |@LﬁH Bﬁw\ ﬁgérCH' ‘ﬁ%‘%’ % C?gezé fass having
the total BURAIBRE SEARILY: ¢ §r};{§"é% U@Féﬁ'%@ RIablyr g t:ﬁg?] WORYBE ; MOEirther, in a case
where th@@f%@tﬂmS@fﬁ@%cth@@f@gént ifveifieR 18 BAREEIB & 8iRycRMPAYINg, thee Weksh \b@vel
eleéfrodepokegey(Weifbtecheiguaidhe glass ssibslmizridhe pradens ipusietiapljsdalsinated enass,
more predenaier & keast arb180cmassibe us€tdayiasgreabstmtens tneghcesibiet immveb&odemefigrably has
a dielecttisecthmstaghi-obaisniogirefat ARE fadrh Witz 25 umimer e irefesubiitarodtie 10£sea1R invention
preferably, kg digiesteanessl e a5 it & H 0P thbdhreseint iMidatiBy iswedaddhe ehelrREHmemstant
and the dilefiifeQeRrex6alIeTHtERYR PiRRER IR HBRIRIAINGR Brollim HarsIybrEripsihe
present ipyenton Mq@éﬂg%hqﬁ&g ﬁ'r%e‘?% @;&f]f@mgggb/mrﬁzass% If the 5i02 content is high,
cracks tend o g %k@s%mh&&z@r el R s ey e

behavior of the ent and

olass hafiy &I SAIEA 89999{%@@6@8% G ?g@a' WaHI RS ST EfMshape
cracks te Cﬁe fored’byPéoitd 'fbegb fhd RESIRdr%ah d, in the case of the glass having a
low 5i02 conteﬁlgsudﬁ BMheslaeed & %%Sb?%ﬁté‘ﬁ’lﬂ ﬂémélft%%?fj%r&%d erarerReLtRdAKAY or cracks
carBbe pmmgwmﬁmwz%méﬁ@m tReaites substrige ] AL @@@fﬁi@@aﬁwé@ﬁhe
glass suldstistopaMmagosydes¢mhihdgiase s WysimiasanidGlads thenoterymamisuiacnditieglass
(manufagiiassidupStoateng Mudineoratedihenab8Ve glesti(med diacheted of/thsdhidbigisshGlerrgahy,
Limited) onaydreanghiiberdedmése nirsmaslbst(dttehaireea sheotrakaxfaasianddedigiant of from
10x10-7/& ke 1@ ot the ThroudN-ABR Olagsd ar @ frImAl RxBanepRcangieientigerdxd 71K, is
alkali freg glaspd@yee @lrrenight NRROI8 IR toheldense iR 8. LiMasedh angleas the content

of Fe of QORMASHE norman helarsi iAe R QHB%SPF%W%{BB spelfiginipba ﬁ%@. fhg total
Come”to ?déar-%r%a}g K633h3dranRIa Eﬁ‘se ‘ﬂQt ?5 & A S AR @H%‘u & iguction
process F en |nv r?t W%;% (? % FOCes er;a}he prese tinvention is a
process %’PﬁF ?% BStAR %LI' ﬁ&a éWi%h emitting excimer Iaaerl htto a
plate glass, whid ﬁ%?o‘ﬂ ﬁ@“&%ﬁ@(‘ ?cp Q” heed #@f RYAY AT ekdfiner laser

|,gmoem,gp,g g@f@@bly from 0.5to 10°. "With suc an angle, at the time of wiring bonding, a
wire can be smoothly inserted into the inside of the through-hole from the upper
surface (1a) side of the glass substrate, and can more easily and more certainly
connect conductive layers each other between printed circuit boards laminated one
above the other.

45 Further, the taper angle is a value calculated from the diameters of the circular
through-hole on one main surface and on the other main surface and the thickness of
the glass substrate by assuming that the taper angle is uniform.

As mentioned later, according to the process of the present invention, the taper



(2) a second step of placing the plate glass on an optical path of the excimer laser light, (3) a third
step of placing a mask having plural through-holes on the optical path between the excimer laser
light-emitting device and the plate glass, 15(4) a fouth step of placing a projection lens on the optical
path betwagretbaraskpishtg Rlavieraliass to reduction-project the image of the mask on the plate
glass, (5) a fiftiysteq e RiBReBLENEEMERSANNIBh RS 8 BdRrien of trapsteuing the plate
glass. Further, iR BRERLINVEBM 1§ ARIORTTR IOFREPSLS %Fh @ass pUbsHie 1artAL0

semicon i&{ %Vb‘f%r?@%B(gQ%ﬂfbﬁéfg%@@‘%Bbofﬁ F?ﬁ%%&@ %W}?Fdﬁﬁﬁe{h'@nbaﬁrﬁ%ﬁ%‘é 'y

exa er se o&t emitfi Vice avin a throu ? ISa%vrr} e |mage
ofthema rojected b Jo) an asu aceo apla egass
substratd ﬁ%sﬁﬁ%%dé Btf%@/?f%g %’%&Wnt? ig BF from 50 to 70 mass% and an
average thermal'€ ﬁﬁ%l%H%@%ﬁ:@W‘?&%?ﬁ%ﬁﬁ 'TM?T@%W%%@@ PR ARAPSLRIRRR of from 50C
to 300C GRgfiikiert@l@idaastofeeted extmuranelengdhfexsitsoiasenfisliiichbfeds@strespofding to
the througigheyebsprpion geefficiesiiRmearpseferacateince thi ingightholrseaniot ghordles by
simfily emdtsihg flaseed ghtlitocadeate Hiaes ekbimeyhalseleligitay e fabsad &, ittereasitenthaf ireadiation
fluence (Bnerglecagitt)l oaSORenassy fight,imeaaerefesabl\pat kinse @@bssnassjtfletmaterial, cracks
are likelygiere dplyned bt 3 ifassysagiatien Bugnnefel sy asesdaht isslrrisessd, tiiahgh-holes
cannot bgIMethRNPtHERYMINM ONHBESIYRR)e! %@%ﬂ'%&@ﬁf@@ RANR DI eRlRte glass, cracks
are formﬁ%a B%H‘F?a%?%ém{eéﬂeﬁstﬁéb’ﬁ B@EQHF&E%FPP&E%RSHH% ki dhatimessiesto

a2 patig '%k“%“’cm 2 Eheh b s rmaf‘ex%@%%.%?,c Fﬁ’%ﬁ'm‘r éﬁngﬂo i e
3000, & ALS SIRRIYoL figs .ngéna %o'réor%a%%s oy ormmg/(‘:ra s Thu, te presen

invention hasj %ﬁ%r‘?‘u 3 @ ePr‘f‘ﬁg tré@(ﬁﬁﬂ ROe‘?{g&fﬂ% eh%%ﬁ Bbf)‘?fé trradlatlon
fluence. PRAAECAAG B?@§8Fﬁ'|ﬁ98FﬁBF§ﬁ!i{?e% Al IRfAGUdIE A et R PreferaR e anAst the
product & mearsdhatioh eciatal @ﬁ@tﬁﬂﬁﬂféﬂéf@ﬁbtﬁ %’ﬁﬁﬁﬁﬁstﬁlém% the ghaenahss substrate
fallg@vithexpansisecireffioigat beae cuneed Bl tan Dddemeeferabtidheatiotptassieniveliars have
found thatrioy K i arbhinog tBenmaadiatiorflacrass thineug hlealtesisestibg tiadede sisetitigrea Aiggle can be
formed. Tleajusntyederdserdriitvantacehalvertopinchibativdemapesifor lagsanmigbtitsalbasaitidtkie a
specific piaig\olARSugHaRIRRIhERUEBSITIeS ARArRE bRReRdwith FitEHIS oNdhmBsededtiompireess of
the presepidaveniona xEparicserjodfrpamifediaithe srestic rlagglass Hikanahea gask kaving
plug thrgligh- HQlﬁﬁ R BP&&‘H@&PSYQ%#%H‘%%E ftdd ‘é%eéx.@@sﬂfpfé%%siﬂgr?ﬁ"%'ency of

the Processe §}:)ft e present Invention Is remarkably hlgher than 1 beam processmg

production pr of the resent nveq on |II be i)rs cr |th reference to 2isa
Sehematic vl Bl A BRI a%ﬁg e heés%ea%% & 5esgsE R ention.
In the pr@dﬂHBBH &5 c;h 8 Qggrﬁ ﬁﬁ}é(n ondiog fte 11 is placed

at first (fif&t %&\é%})?d asrRsiedpRiRi¢iakl £ teast %%He%%%é’ 1%5%@6%%@9% i¢aPphinf the

exciher IAg88Hght (second step). Here, the plate glass 12 is placed on the upper 10surface of a stage
14. The plate dlhssgl@ssasubstraiesitthedpresent priverligo sikfarebihbagpalieledtiszasisi@stage 14.
Then, a miaakrhastre) atl @%1Chao dgWitiole F13tepl doe dlas siribptiaéd péth deresentéxcentotaser
light-emifiegetignigenad anidieetplatesyagal lEbird. otht DI, atpramezionBsiswdriaghiesd on the
optical paib|betmeesrisrmasid tRcanrkibethe Riate slatsidqt Onred Plopdrtis Gdhesnssaintihe mask
13 gp the platerglagiaks daHERHER) the FrédBaL |H\/gﬂﬁcﬂ{‘ifﬁ‘é@%SP@H%%'%@STU{Q{o%?eW&hangmg
the opticgl patfofd ‘?%SQE 7 1agefio 8 GQQ&M@EQH%%RQWB% B g &he excimer
laser "9%%?@?%8& 2500 AIARHREGY AR REONeR RAQVS, RN B dasER 4G tr'Sf“iHB“ed from

the emit crgck formation on glass is different between glass having a high SiO, content and
glass having a low SiO; content. In the case of the glass having a high SiO, content,
40  corn shape cracks tend to be formed by contact to objects. On the other hand, in the
case of the glass having a low SiO, content, such glass tends to be broken by contact
to objects. Therefore, breakage or cracks can be prevented by adjusting the SiO,
content in the glass substrate.
As specific examples of the glass substrate, AN100 glass (manufactured by
45  Asahi Glass Company, Limited), EAGLE glass (manufactured by Corning Incorporated)
and SW glass (manufactured by Asahi Glass Company, Limited) may be mentioned.
These glass substrates have a thermal expansion coefficient of from 10x107/K to
50x107/K.



device 11. Then, the excimer laser light is passed through the homogenizer 16 so that the intensity is
made to be uniform and after being passed through the mask 13, it is reduction-projected by the
projection lens 17 to reach the plate glass 12. Then,7the excimer laser light is emitted to the plate glass

12 (fifth step) taNpOO G ohRolemsrmathspirisigiasscificientiggonmifg thedingugbdglass the
emlSSlonrefvihg BEIHEI @&?fe\’ﬂ@f'ﬁlé%@%@ﬂ'@@@f’%@ fhehrdeiensdass,ldria tassfrsreshasnihe stage
14, and therxeinesdaselsight is emitted again. By repeating this step, the through-holes can be
ormed o e o7 958%8 decs %fntagrpeésfﬂ@éﬁtl& 3Té??1‘d5/51€“%ﬂ§:%’¥5\ BiERGcPO repeat

met od Q\Tﬁ E?e erg 3 mass 1 e on 49 8 ngBer laser as an oscli atlon
Wavelen ot § chex may bells2

e rodyctio cess of the
e A aﬂwfamwmsmefn% ARG ReB N ?é@ TR elength of 248
nm), 35 ArF eXdiR&rpesss 9@%@5%%?@#@\@%%@%8!?&%%(&@@ Hgigg H?ﬁ’) fSPreferred. From
the wewé@ﬂhﬂﬁﬂﬁé’h@@dﬂF@é%@%'&ﬂ&%éfﬁﬁﬂﬁﬂ)ﬁéﬁ@ﬁrd@r%%r hghtdQ arrtatrstass. meieh
preferreccomFigesdheiednwingraaniadéd) tgkehaving a short pulse width is used, the thermal diffusion
distence (@t) anfirshdiate o el an ghenptete sk bechgnte stitimgadevioe, 40influence of heat on the
plate glags)casduppiestsphly pestticgdhErplates gtiss viewpaptidhepatitsof whatlexditherdasener laser
light is pgjatably at most 100 nsec, more preferably at most 50 nsec, further preferably at most 30
nsec. E%hﬁfrd"s@ %@'ﬁ%h%"r‘ﬁ@s‘kfﬁ%@lﬁéoﬂﬂ%I'Wd@hh@é%@ﬁrﬁ@%&l&?ﬁa]th]/ cm2, more
preferabl %nefrtf%%érrrﬂ Beev?c@%rlﬂ"f gannot be mduced and it is

diffiguilt ‘é)%{‘? gé tbje”é ? 8;% E‘SF gﬁtﬂ \RﬂaeeW BQ'HSBCG
exceeds /cm resul o eferred range of the
|rrad|at|o itp E e%?ﬁ?e%rg é?&%ﬂg{? gt \%‘?’ pendin oﬁst% E%ve%ﬁeb‘%gr%nge of the excimer
laser lig @?}?@ao&em lbnft'e ﬁﬁ% QE @B%ocessed etc., however, in the case of
KrF excifferaaisin®ierRiigA Q@"H% §heRlAie.8128Sn fluence is preferably from 2 to 20 J/cm2.
Further, in the egB&sF K¢ @Rﬁ%r'%ﬁﬁ'@%@@dﬁ@%%@@hﬁ?@#@'ﬁﬁa@ﬁ% fubstats fpeferably
frorp01 toseiromduEPudRvrice avponeatinivRich cofiytiste pahsNgf exeimeniasenl i aidethe
excimer fagar éigreXsianenlasamighd-suritice afdhies thtegifsa todsk radesselr&utihengbdoblas
irradiationrflianen s thy aiegaedshieac ykusidgaio epeujyoteet &yan phe sttiérck i banerocessed.
<SECONP3iHtiRg 4 @lirthacenspdysiies dercesesdttaeasridl nreokessshst Rlate glessaeans glass
before fogmig E@#@éhh%'ﬁﬁo%@(ﬁ!@%%@%@%%%%ﬁ'@%@&@ﬁ@%ltQ?p‘yﬁ@%ﬂtéﬁ\éﬁ‘EI@m is the
g‘?&g‘aﬁﬂ ) %‘”ﬂ? g %m@%@(\ﬁm e iyoag t e@g‘@ z&wfrwﬂﬁ% dTHRD
partlcula est fbgﬁgﬁbgr e§ Sgﬁré(h&l%r m?u{m?%%ﬁ: n eu;ihr%{a%: eérorci'e%l onedﬁ1 IéL he(:éqjﬁgdéﬁmade
of a d|eIe preferred from the viewpoint of a low cost.
However |t is Héﬁé@g t%qfwgp éoﬁ' (Pi %’ WRg fasefUhitghe ?%ﬁen%?%o mJ/cm2
when it id Bé%‘é%'ﬂrﬁ@'%ﬁ‘@hQﬁé%ﬁﬂ@ﬁwﬁﬂﬂﬁﬁ%@é'ﬂgé%g@ﬁﬁé@é‘m@? (easrayrAeRsiy the
irradfatiotfiUapee ligighepirR 3t il hinsa gt san bk fderieaieNab ekl asrtikeling bea
metal or tormesk mbdethéra ifiible dradiaticsritiuenpectd thisyasssdight isutanseasedsitv@ighenwlask, the
size of hoksnolr e dotfmedg lanldedepshkdihg poshohpefdfdies |ater dighhot faettatantyotdtacted. 25
<FOURTtab §iB3s, cribrspsoiefiners o Dheipedsorihapsacbictioavercoass oicihe xteassng invention
will be desgekedand fHuieiahpliesase iigfeiitydiormsed I@h@?r@h@@@&d@@'kﬁkﬁ@s&%ﬂﬁ%@r'ﬁ@% light on
the gntireg reoipRihi ehetElasmert I8 agh oless sake fERceRs6 éiﬁd'i‘ st tmcase, itis
difficult tg ‘?HQHHQ| UaldaghfLis ﬂ‘ﬁ‘éum% m%tpem g% JsefgERChpietice, the
|rrad|at|o %e Ge requ nw 8 enselg u&té%ﬂ rO}eﬁH ﬁémmer laser
light Wh| as een ? ﬁa mas roE s o |n r ase |rr n fluence of
the excinfEr Task H’P b‘H‘ 'S ﬁS 6FHER '|% 8%|as 3 %Lﬁ’éﬁSﬁ Q) e%‘ﬁ @Yr% %‘é the
pro;ectuoﬁ’?e?%p'iﬂl% IS LraciRLoR MRACEr thE WY E?a@@?ﬁ RO %\é% ugh the
madR is RAIEBE RXEMELIRDRE '&J?fa?%@?iﬁ@%%%dgﬁ%%f Wﬁéf@f?@ﬁ@ﬁrf&’(ﬁﬁﬁ%nthﬁm kerdbe
increase8h6ts@achthe (hiskneke efdts plalgopiasarsbbsttate drtmvdthistiesspaniiie 5098/100 by using
a projecthgttent reudghgr@lesiagtidrerfaionedl/16 uttiecirr tkapiaséobinve nio th dacesiodacetiva tiy plate
glass carcdetioltire Heel iroatiddtiom dscaseoimargi- o iesnhediate ih a ftersinedaampesiandteroahdemitting
device. forRedmoThattitebiiecppeisesinnresstirselavectboptianatiwdepaspisgiontw fieditesion ratio of
thegnaskepiildadasifiedint priieahRRYC8Rcellent through-holes can be formed.
Further, in the production process of the present invention, excimer laser light is
emitted to the specific plate glass through a mask having plural through-holes. Since
the mask having plural through-holes is used, the processing efficiency of the process




<FIFTH STEP> 45When emitting excimer laser light, the number of shots can be controlled by
controlling repeating frequency of the excimer laser light and emission time: (The number of shots =
repeating frequency x emission time). The excimer I&ser light is preferably emitted to a plate glass so

that the RyoEhechrdSerittimediadiniprefivamed K Kigrar thamurpeanppebsssdiiiges) and the thickness of
the plate glasstiRrnmlSeGemdasiFeredsdrie 390t MAVBAKER R BBQYSSERIRI dAReRse RIngRe type

and propgyigs (particularly, considered to be related to the glass transition temperature Tg) of the

plate glass, th Vi to

15 og)o partmt% a? %e?e?gﬁéﬁrt%[r%f %ﬁ%@éf Fqﬁ%%(%g P\*/ﬁﬁ%%% p?i%z{:%f%e irrad atlor%?ﬁﬁ%ﬁce and
the RumBEP &F 3h ts S5 the"YBoveT e, cracks formatjon can be more prevented. Here, the
aditr flueheds prafis P e sk ol o e pore prescpled. e e
laser lighf®YisRy tiserigser Aiditgid EHdEeB)be small. On the other hand, when the irradiation fluence
is low, the taper hﬁ*i’glé ﬁ@s@t@%‘ﬂé’r&e bﬂﬁf@%?%‘i‘f#\ﬂﬁ)ﬂlﬁﬁ%ﬁé’ﬁraﬂ|998ﬁ<’=ﬂtli@’46@ftﬂ@glass
substrateestimepasemight éseierndaatier) thethrsirdietaprie gigss didfisalgeedodestoanippasbtained.
<SINTH Srtgee 0b arsagafddsizd fier peidglass seéhaarzrittanshiecets is aswioabdpbiibions to 8
inch. Furthrethénup pesewizre dih¢hinsiggés e duction-projected by a projection lens as mentioned
above, the regiety BeniHokeRREAPPIURSI SHIERh AN PIBIR PRsR i disuadbptiedeyaltof a few mm2,
Accordingbytyaltsy é’k@ﬁﬁé?'%é’ﬂﬁgﬁ%nﬁﬁm@%lﬂéér1“19558rtltté9p%ﬁéeﬁ%§s1'§ Etﬁﬂafgfé%q and then the

gfg‘t psas” Is proggssed o | SALCHE DD Aééafdtg'fﬁ&l rt*?@asﬁ H‘PB&R&Q&HN&% t n
Sucva "tﬂe"B'H*Sﬁoﬁ%ﬁéﬁér%@%%%bﬁgié%*tﬁé?@% Ger Al 1S e e@%%%t & emited
to aplat && attere b tance) may be for d an ccumu te in thr I&hhoﬁ sto
thereby deten r 't%Bé% l%?t BLepr%E@'ég‘?ﬁ Fﬁ’&g %88@ ﬂ% Q%ase at
the sam&EHRBSS ﬁ?@'ialé’é}t éﬂ%@l@ﬁ”&%@ﬁ@%‘%{n Gefee P& kt)Y Bf&\%ﬁ%?r lasghe glass

substratdi@hth@ifPEepiaRlangen is preferably used for a semlconductor device component,
parBeularly anAtenaliagingyes foentigtiegaboiveuiexoaras |asarlightdse pitschfionthivei gmiting for
providingdeldcerddes dihen itiberpasane3taE XAl RPLE Paésed Exaruglethef hbenpgesaremiestion will be
describethdt XAdViRiehsity is maldeetglbesusifosireim ofHfter yeisgnpaveeititinougs prieduest by tite
method 35¢gsaahes pisfeaiidyciodrigedtion EHSH ANE1saBRIRSERISYI@BItNg deviee (Ad) was
placed agghRR IAsEiGight e EmARH R aKE Prkdageisiofs- ﬁmﬁtgtgﬂettﬁl%rﬂ%reﬁ%ﬂf@é@ﬁn
(mazlgufaqﬁ.g%qiatgé( &%’s‘ BENT Japan, Inc.) was used. By using this device, ArF excimer laser light

(maximum pUlag, P%ﬂ%lrfgz%] (ARSI SiEQUANCYmAd: %EB’H% Wi 8PS PIRQUP 40 Size at the

time of e ISSIOI‘] an eem ted eﬁ §Iate glass

osclill
(12 hav( TR el Shpeds Pt s i%e ?jé%f%rsﬁ.ee B SR o o
mass%, Br e GOh{S RBHIS B RS 0EY BRRAING NS Rkt ? %?8& omeNEdf Na and
K of lessqRdRdesisad Rastondha surtass aEtheigaleAPedd Inadirlitr pdin avarsiemasd
Codfhanjepaaitapthed ¢raced emrlaYafle so as to be on an optical path of excimer laser light as
shown inBRIT T ERR>upper surface of the stage (14), the plate glass (12) can be transferred to an
optional positi@o lafhg as excimer laser light has an oscillation wavelength of at most 250 nm,

such excimer laser may be used in the production process of the present invention.
However, from the viewpoint of the output, KrF excimer laser (wavelength of 248 nm),
35 ArF excimer laser (193 nm) and F, excimer laser (wavelength of 157 nm) are
preferred. From the viewpoint of the handling efficiency and the absorption on glass,
ArF excimer laser is more preferred.
Further, when excimer laser light having a short pulse width is used, the thermal
diffusion distance at an irradiated part of the plate glass becomes short, and the
40 influence of heat on the plate glass can be preferably reduced. From such a
viewpoint, the pulse width of the excimer laser light is preferably at most 100 nsec,
more preferably at most 50 nsec, further preferably at most 30 nsec.
Further, the irradiation fluence of the excimer laser light is preferably at least 1
J/icm?, more preferably at least 2 Jlcm?.  If the irradiation fluence is too low, ablation
45  cannot be induced, and it is difficult to form through-holes through the plate glass. On
the other hand, if the irradiation fluence exceeds 20 J/cm?, cracks or breakage tends to
result on the plate glass. The preferred range of the irradiation fluence of the excimer
laser light varies depending on the wavelength range of the excimer laser light to be




Next, a mask (13) was placed. Fig. 3 shows a schematic view of the mask (13). As shown in Fig. 3, the
mask (13) used in the Examples is one having 16 (lengthwise) x 40 (crosswise) holes with a diameter
of 0.4 mm formed around the center of an SUS plat® having a size of 30 mm x 30 mm and a thickness
of 0.5 musaiddeies 9he.bfitie pliterrasbednreprisesesteictt atiorenthinuas-tyiesor Kext, a
projectiogygpsdi iAswrRIaeRh gt AROIRRTIOR et o @Iu%'h%é‘?é’%ﬁsf@ﬁ fHsHaPCR 20100 mm
and was plgged sp IR Qr%%%eefmrﬂﬂ%m%r(ﬂa@& %%&BH%%‘. ’I}?elrﬂé)&léﬂ% and

the dista r esse the plate glass (12) became 11 'mm. In such a case,
ther ducﬂtﬁc%rﬁ ?%ﬁsaﬁ)gfté ?88 ﬂ %Eﬁ)oﬁe%ngs'g %e(fﬁ /10 d am |al§ 8 tH—:-rn reduFﬁg to 1/10 was

uen
XCIm I lase F mmx24 mm

A2 G
projécted onthe g a ISS% 1%
immediafy QiR a%&r%@gg HBHGRIRREH 0 8L PP IR B30 P SR e of 10 mm x
2.4 mm N éﬁh“?éa’i‘l‘@?j"i‘ﬁérﬁﬁ‘f'fﬁ@@@dc HENS i &k %&@ﬁ%ﬁHf&%}ééWﬁﬂ@ﬂ&f% BRECPRith the
stage (14NectyHa¢RR hegresesser.That is, the area of the image was reduced to 1/100. Further, the
irradiation E6ENBfIAEBRCimer laser light on the surface to be processed was measured by an
energy meter. s lzerpsodty thieir rdiceiss diubeceraesenbtrey ente of e prazigiass el omglasgether with
the reduttefordiferimiadassondghehotssn tremesyissostystiate ¢ihiglilss 3nddhratimofehscigdbatbeam

reductionnZéioie by plaethriandd wriol the absivedieisegh axslsaeiriasemisatoyasnsimied to a
surface thpW  the plate glass (12). The irradiation fluence was controlled so as to be 5
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In Table, 0 meg Sré'a@TcERﬁ’ffpl% Bt gtk & hdgiopyaHep et dh TeRNIHO Y SERCKS A Seipsmation
are S"ghwhfﬁé'%% R iagE tﬁ%%hthgs been passed through the mask is reduced to 1/10
on the surface of the plate glass, whereby the irradiation fluence can be increased to
10 times. When the cross sectional area of the excimer laser is reduced to 1/100 by
using a projection lens having a reduction ratio of 1/10, the irradiation fluence on the
40  surface of the plate glass can be increased to 100 times, as compared to immediately
after the emission from the emitting device.
The most suitable projection lens is selected optionally depending on the
reduction ratio of the mask and the position of optical devices.
<FIFTH STEP>
45 When emitting excimer laser light, the number of shots can be controlled by
controlling repeating frequency of the excimer laser light and emission time:
(The number of shots = repeating frequency x emission time).
The excimer laser light is preferably emitted to a plate glass so that the product



taper angle of the through-holes and the diameter of the through-holes formed in respective conditions
are shown. TABLE 1 The irradiation fluence (J/cm2) The number of shots 2,800 3,100 3,400 3,900 5
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of the irradiation fluence (J/cm?), the number of shots (times) and the thickness of the
plate glass (mm) becomes from 1,000 to 30,000. Although the above range depends
on the type and properties (particularly, considered to be related to the glass transition
temperature Ty) of the plate glass, the above range is preferably from 1,000 to 20,000,
more preferably from 2,000 to 15,000, particularly preferably from 3,000 to 10,000.
When the product of the irradiation fluence and the number of shots is within the above
range, cracks formation can be more prevented. Here, the irradiation fluence is
preferably from 1 to 20 J/cm?.

Further, when the irradiation fluence of the excimer laser light is high, the taper
angle tends to be small. On the other hand, when the irradiation fluence is low, the
taper angle tends to be large. Thus, by controlling the irradiation fluence, the glass
substrate of the present invention having the desired taper angle of through-holes can
be obtained.
<SIXTH STEP>

The wafer size for producing semiconductor circuits is usually about from 6 to 8
inch. Further, in a case where the image is reduction-projected by a projection lens
as mentioned above, the region to be processed on the surface of the plate glass is
usually at a level of a few mm?.  Accordingly, after processing one part, excimer laser
light or the plate glass is transferred and then the next part is processed, so that the
excimer laser light can be emitted to the entire region to be processed on the plate
glass. The plate glass is preferably transferred to the excimer laser light. In such a
case, it is not necessary to move the optical system.

Further, if excimer laser light is emitted to a plate glass, debris (scattered
substance) may be formed and accumulate in through-holes to thereby deteriorate the
processing quality or processing efficiency in some cases. In such a case, at the
same time as the laser emission, debris can be removed by suction or blowing away.

The glass substrate of the present invention is preferably used for a
semiconductor device component, particularly an insulating layer for multilayer circuit
boards, a wafer level package, through-holes for providing electrodes or an interposer.

EXAMPLES

Now, Examples of the present invention will be described.
EXAMPLE 1

The glass substrate of the present invention was produced by the method
described with reference to Fig. 2.

First, an excimer laser light-emitting device (11) was placed as shown in Fig. 2.
Here, as the excimer laser light-emitting device (11), LPX Pro305 (manufactured by
COHERENT Japan, Inc.) was used. By using this device, ArF excimer laser light
(maximum pulse energy: 0.6 J, repeating frequency: 50 Hz, pulse width: 25 ns, beam
size at the time of emission: 10 mm x 24 mm, oscillation frequency: 193 nm) can be
emitted.

Next, a plate glass (12) having a thickness of 0.3 mm, a thermal expansion
coefficient of 38x107/K, an SiO, content of 60 mass%, an Fe content of 0.05 mass%
as calculated as oxide of Fe>,O3 and the total content of Na and K of less than 0.1
mass% as calculated as oxides (AN100, manufactured by Asahi Glass Company,
Limited) was placed on a stage so as to be on an optical path of excimer laser light as
shown in Fig. 2. On the upper surface of the stage (14), the plate glass (12) can be
transferred to an optional position.



The number of shots [times] ] The diameter of through-holes [1-im] The diameter of through-holes on
the other main surface [pm] Taper angle [degree] ] 5 3,900 170 80 8.5 7 3,400 166 93 6.9 9 3,100 173
107 6.3 11 2,800 165 130 3.3 It is evident from TaMle 2 that the taper angle of the through-holes was
changed  byNbgtimadiasion1Byangs pldwsds, iFIRS fohoddhat e hapes degleotandasoiedpd 15by
the irradigHfhBWANFEFig. 3, the mask (13) used in the Examples is one having 16 (lengthwise)

x 40 (crosswise) holes with a diameter of 0.4 mm formed around the center of an SUS

plate having a size of 30 mm x 30 mm and a thickness of 0.5 mm at pitches of 0.6 mm

5 (interval between the center of adjacent through-holes).

Next, a projection lens (17) was placed. The projection lens (17) is a lens
having a focal distance of 100 mm and was placed so that the distance from the mask
(13) on the optical path became 1,100 mm, and the distance from a surface to be
processed of the plate glass (12) became 110 mm. In such a case, the reduction ratio

10  of the projection lens (17) became 1/10, and a mask pattern reduced to 1/10 was
projected on the plate glass (12). That is, excimer laser light having a beam size of
10 mm x 24 mm immediately after the emission from the emitting device (11) was
reduced to a beam size of 1.0 mm x 2.4 mm when reached the surface to be
processed (the main surface which is not in contact with the stage (14)) of the plate

15 glass (12). That is, the area of the image was reduced to 1/100.

Further, the irradiation fluence of the excimer laser light on the surface to be
processed was measured by an energy meter. As a result, the irradiation fluence was
at a level of the maximum 11 J/cm? together with the reduction due to a loss in the
beam transmission system or the like and the increase by the beam reduction.

20 By the above method and using the above devices, excimer laser light was
emitted to a surface to be processed of the plate glass (12). The irradiation fluence
was controlled so as to be 5 J/cm? on the surface to be processed of the plate glass
(12), and the excimer laser light was emitted until through-holes were formed, and the
number of shots was obtained from irradiation time at the time of the formation of the

25 through-holes. The repeating frequency of the used excimer laser light was 50 Hz,
the irradiation time until forming through-holes was 780 seconds, and the number of
shots was calculated to be 3,900 shots (780 seconds x 50 = 3,900 shots).

Fig. 4 shows an enlarged photograph (200 times) of a part of the main surface of
the glass substrate in which through-holes were formed by emitting 3,900 shots of

30 excimer laser light at 5 J/Jcem?. From the photograph of Fig. 4, it was confirmed that
16x40=640 through-holes were formed simultaneously. Many through-holes having a
circular cross sectional shape and a diameter of 40 ym with pitches of 60 pm were
formed on a laser incident side (one main surface, Fig. 4(a)), and at an output side (the
other main surface, Fig. 4(b)), the diameter was about 13 um. That is, through-holes

35 having a taper angle (a) of 2.6° were formed. Further, the number density of the
through-holes was 289/mm?. Further, it was confirmed that the obtained glass
substrates had no crack, residual stress or deformation.

EXAMPLE 2

Next, excimer laser light was emitted by changing a mask pattern to one hole of

40 ®1.7 mm in order to more accurately measure the dependence of the irradiation
fluence on the taper angle. Other than the mask, optical members and optical
positions were the same as in Example 1. The same plate glass was used. The
irradiation fluence was 5 J/cm?, 7 J/icm?, 9 J/cm? or 11 J/cm?.

As a result, when the laser was emitted at 5 J/cm?, 7 J/cm?, 9 J/cm? and 11 J/cm?,

45  the number of shots until forming through-holes, was 3,900, 3,400, 3,100 and 2,800
respectively. Further, when the laser was emitted at 9 J/cm? or 11 J/cm?, cracks were
slightly formed, however, such cracks were at no problematic level in practical use.
The quality of the glass substrate obtained by 3,900 shots at 5 J/cm? and the glass



Further, as mentioned above, when the irradiation fluence was 5 J/cm2 in Example 2, the taper angle
was 8.5, and since the taper angle in Example 1 was 2.6, the taper angle was changed. The present
inventors consider that the taper angle is also influetited by the diameter of the through-holes in
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and the observation results of respective cases are shown in Table 3. In Table, 0 means that there is
no crack Bdefermation, and A means cracks and deformation are slightly formed. Further, in Table
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2,800 30005 AAA07AAQ QACS o o
9 A A
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10
TABLE 2
The irradiation | The number | The diameter of The diameter of Taper
fluence of shots through-holes through-holes on the angle
[J/cm?] [times ] [um] other main surface [um] | [degree ]
5 3,900 170 80 8.5
7 3,400 166 93 6.9
9 3,100 173 107 6.3
11 2,800 165 130 3.3

It is evident from Table 2 that the taper angle of the through-holes was changed

by the irradiation fluence. That is, it was found that the taper angle can be controlled
15 by the irradiation fluence.

Further, as mentioned above, when the irradiation fluence was 5 J/cm? in
Example 2, the taper angle was 8.5°, and since the taper angle in Example 1 was 2.6°,
the taper angle was changed. The present inventors consider that the taper angle is
also influenced by the diameter of the through-holes in addition to the irradiation

20 fluence.
EXAMPLE 3

The same experiment as in Example 2 was carried out, except that instead of
AN100 glass, SW glass (manufactured by Asahi Glass Company, Limited) having a
thickness of 0.3 mm, a thermal expansion coefficient of 36x107/K, an SiO- content of

25 65 mass%, an Fe content as calculated as oxides of Fe,O3 of 50 mass% and the total
content of Na and K as calculated as oxides of 3 mass% was used.

As a result, when the laser light was emitted at 5 J/cm?, 7 J/cm?, 9 J/cm? and 11
J/cm?, the number of shots until forming through-holes was 3,000, 2,800, 2,500 and
2,300 respectively. Further, in all cases, the condition of the through-holes was

30 excellent, and cracks and deformation were not formed.

The condition of the through-holes and the observation results of respective
cases are shown in Table 3. In Table, O means that there is no crack nor deformation,
and A means cracks and deformation are slightly formed. Further, in Table 4, the
taper angle and the diameter of the through-holes formed under various conditions for



110 TABLE 4 The irradiation fluence [J/cm2] The number of shots [times] The diameter of
through-holes [1-im] The diameter of through-holes on the other main surface [pm] Taper angle
[degree] 153,000 17495 7.57 2,800 17093 7.39 13
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emitting excimer laser light are shown.
of the through-holes is changed by the irradiation fluence.

control the taper angle by the irradiation fluence.

It is evident from Table 4 that the taper angle
That is, it is possible to

TABLE 3
The irradiation fluence The number of shots
(Jlem?) 2,300 2,500 2,800 3,000
5 A AN AN O
7 AN AN O
9 A O
11 O
TABLE 4
The irradiation | The number | The diameter of The diameter of Taper
fluence of shots through-holes through-holes on the angle
[J/cm?] [times] [um] other main surface [um] | [degree ]
5 3,000 174 95 7.5
7 2,800 170 93 7.3
9 2,500 165 98 6.4
11 2,300 172 130 4.9

COMPARATIVE EXAMPLE 1

The same experiment as in Example 2 was carried out, except that instead of
AN100 glass, Pyrex glass (manufactured by AGC TECHNO GLASS CO., LTD.) having
a thickness of 0.3 mm, a thermal expansion coefficient of 33x107/K, an SiO, content of
81 mass%, and the total content of Na and K as calculated as oxides of 4.0 mass%

was used.

As a result, when the laser light was emitted at 5 J/cm?, 7 Jicm?, 9 J/em? and 11

J/cmz, cracks or deformation was formed.

It is considered that since the content of

SiO; in the glass substrate was increased, the mechanical property of the glass was

changed.

Further, as shown in Table 5, the glass substrates in Example 1 and Example 2
have a low dielectric constant and dielectric loss, and therefore the glass substrates
can be preferably used for the production of devices having excellent properties.

TABLE 5

Ex. 1 Ex. 2 Ex.3 | Comp. Ex. 1
Dielectric constant (25°C, 1 MHz) 5.7 5.7 6.1 4.6
Dielectric loss (25°C, 1 MHz) 0.002 | 0.002 | 0.01 0.01

As mentioned above, a glass substrate having through-holes can be easily

produced by emitting laser light to a plate glass to form plural through-holes

simultaneously. Further, in a case where the obtained glass substrate is laminated on
and bonded to a silicon wafer, the glass substrate is not likely to peel from the silicon

wafer.

Further, when the glass substrate is used as an interposer, problems such as

deformation are not likely to occur, and excellent device properties can be obtained.
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Example 2 was carried out, except that instead of AN100 glass, Pyrex glass (manufactured by AGC
TECH NO GLASS CO., LTD.) having a thickness ofl®.3 mm, a thermal expansion coefficient of
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glass substratd hg\ﬁﬁgr@]ggggﬁqﬁggfcé@p@@%ﬁatent Application No. 2009-021751 filed on
February 2, 2009 including specification, claims, drawings and summary is

10  incorporated herein by reference in its entirety.

EXPLANATION OF NUMERICALS
1: Glass substrate
1a: One main surface
15 1b: The other main surface
1c: Wall surface
5: Through-hole
a: Taper angle
L: Diameter of through-hole
20 11: Excimer laser light-emitting device
12: Plate glass
13: Mask
14: Stage
15: Mirror
25 16: Homogenizer
17: Projection lens



produced by emitting laser light to a plate glass to form plural through-holes simultaneously. Further, in
a case where the obtained glass substrate is laminated on and bonded to a silicon wafer, the glass
substrate is not likely to peel from the silicon wafer. eurther, when the glass substrate is used as an
interposer, problems such as 30deformation are@ioA|i&y to occur, and excellent device properties

can be ohtaines |é§§MDéé%EFQ4\b\ﬁrPd°M%FbHYtherm SHPeR SidPsEGEsieldhesriesRNt invention
can be pﬁ%f@ﬁ%i@*){yg@d( P& HIRRAIRUD PHAGS 197 otk BN SR HE VIR ?'ﬂﬁr ficHiAEy an
insulating | ﬂ%’%t‘éﬁﬁéﬂ R S G bbP% waaﬁardsvﬁlrgs%még &gﬁP §° Hnd
elec od S eh 'P\ |nve ion | seful for
prod%m Ia écEiératS |r(1)r a S?T? cro%rou %vﬂgles %P?h 1 ' aions.> 2 The entire
Cisclosu i3 i ity e OIDRTORISH Eemui gf%p dﬁé?ﬁc/ﬂ;
spemflcaﬂBr?Véf&'ﬂQl% RRINRIRRAAMARETIcend Rk BRBrARd ﬂerQrﬁg 1rdFeMAENIA RS %"r‘rﬂ?ety
EXPLANZTION BF§ tﬂ\ﬁ@ﬂ‘i@AwBeIemlﬁs% glassuriate @@{érﬁ{éhf@mﬁwf@wﬁh@ GREF main
surface Bogwalf formbe130120dugh-hole a: Taper angle L: Diameter of through-hole 2011: Excimer
laseb lighs-emitfing dievis s URstiPddtcf gl s seiBiddiadiucidr Seavipe nnviimoe 254 Geddimg dre Rl Z;
ProjectiowhensinlthEtAbdghlndlgkass el lzstiaia diaviopfesnagemge hamnmal expansion coefficient of
from 10x40-7 tprkOyHEY Sl péthiteX sradscatitond edtortaadies chayba et el dbraighth alrsimizh a
taper angle Df\iieRcihlitie A%rsighiRYIBg RINCKNasHIBET9EMS) bidremMi® Hoamsubstrate for a
Sem'CO”@UCtOVT%%V&Sé‘sOQMB%ﬂ%@é MPQQ&%@%E&WGM@SM skaessebi %’éﬁi? gifgm. an
5'0415‘3 rﬁﬁgrﬁ 940 55 a ﬁ*}fé 8%8%?!% s%QFfQ%' i 10x10-7 10
0-7 V\g Ina |’§ %é 10 to g/el C%f?z Iate Iura roug holes with a
taper angie of ffom 01102021 gt]%%? XEY 3 fconadet e component
accordin OEeﬁmé%m ‘ﬁl{?g ﬁﬂ 23 ?155%/% SR ASRIES qc?% BYOHT. 4.The glass
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have a nRlAlseglgeasiwhistTiermpiisetbedatiendng steme dihts Glbstrate for a semiconductor device
cor@pondi) adisidsiteptofapipeng an excimer laser light-emitting device,
(2) a second step of placing the plate glass on an optical path of the excimer laser
light,
(3) a third step of placing a mask having plural through-holes on the optical path
between the excimer laser light-emitting device and the plate glass,
25 (4) a fourth step of placing a projection lens on the optical path between the mask and
the plate glass to reduction-project the image of the mask on the plate glass,
(5) a fifth step of emitting the excimer laser light, and
(6) a sixth step of transferring the plate glass.
7.  The process for producing the glass substrate for a semiconductor device
30 component according to Claim 6, wherein the fifth step is a step of emitting the excimer
laser light having irradiation fluence of from 2 to 20 J/cm? so that the product of the
irradiation fluence (J/cm?), the number of shots (times) and the thickness of the plate
glass (mm) becomes from 1,000 to 3,000.
8.  The process for producing the glass substrate for a semiconductor device
35 component according to Claim 6 or 7, wherein the fifth step is a step of further
controlling the irradiation fluence to control a taper angle of the through-holes.
9.  The process for producing the glass substrate for a semiconductor device
component according to any one of Claims 6 to 8, wherein the excimer laser light at
the fifth step is KrF laser, ArF laser or F; laser.
40 10. Aprocess for producing a glass substrate for a semiconductor device
component, which comprises passing excimer laser light emitted from an excimer laser
light-emitting device through a mask having plural through-holes and having the image
of the mask reduction-projected by a projection lens, and irradiating a surface of a
plate glass substrate having a thickness of from 0.01 to 5 mm, an SiO; content of from
45 50 to 70 mass% and an average thermal expansion coefficient of from 10x107/K to
50x107"/K within a range of from 50°C to 300°C with the reduction-projected excimer
laser light so as to form through-holes corresponding to the through-holes of the mask
in the plate glass substrate.



15 of Claims 2 to 4, which has an 5i02 content of from 50 to 70 mass% and the total content of Na and
Ka of at most 3.5 mass% as calculated as oxides. 6.A process for producing the glass substrate for a
semiconductor device component as defined in anyléne of Claims 2 to 5 by emitting excimer laser light
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the excirfePfsRle? lpehanmg pfiamteyelmiadest from 2 to 20 J/cm2 so that the product of the
irradiatiohJluente Ereaess foe piatibeinoitbe@iagmsed)shindefier taisrniisenduptopreyigiass (mm)
becttme ronpah€00accd 0ty 8o Tdrey moeadCaimod0ding 2hevherssrsiiteseatinier lasenligbhductor
device 35eBnmypmreAtrRtsssdiogfe I@am 6 or 7, wherein the fifth step is a step of further controlling the
irradiation fluence to control a taper angle of the through-holes. 9.The process for producing the glass
substrate for a semiconductor device component according to any one of Claims 6 to 8, wherein the
excimer laser light at the fifth step is KrF laser, ArF laser or F2 laser. 4010. A process for producing a
glass substrate for a semiconductor device component, which comprises passing excimer laser light
emitted from an excimer laser light-emitting device through a mask having plural through-holes and
having the image of the mask reduction-projected by a projection lens, and irradiating a surface of a
plate glass substrate having a thickness of from 0.01 to 5 mm, an 5i02 content of from 45 50 to 70
mass% and an average thermal expansion coefficient of from 10x10-71K to 50x10-7/K within a range
of from 50C to 300C with the reduction-projected excimer laser light so as to form through-holes
corresponding to the through-holes of the mask in the plate glass substrate. 16 11. The process for
producing the glass substrate for a semiconductor device component according to Claim 10, wherein
the excimer laser light having irradiation fluence of from 2 to 20 J/cm2 is emitted so that the product of
the irradiation fluence (J/cm2), the number of shots (times) and the thickness of the plate glass (mm) 5
becomes from 1,000 to 30,000. 12. The process for producing the glass substrate for a semiconductor
device component according to Claim 10 or 11, wherein the irradiation fluence is controlled to control a
taper angle of the through-holes. 13. The process for producing the glass substrate for a
semiconductor device 10component according to any one of Claims 10 to 12, wherein the excimer
laser light is KrF laser, ArF laser or F2 laser.






