Description
Title of Invention: SUPPORTING GLASS SUBSTRATE AND LAMINATEUSING

SAME

Technical Field

[0001] The present invention relates to a supportin g glass
substrateandalaminateusingthe supportingglass substrate,and
more specifically, to a supporting glass substrate to be usedfor
supporting a processed substrate in a manufacturing process for

a semiconductor package and alaminate using the su pporting glass
substrate.

Background Art

[0002] Portable electronic devices, e.g., a cellula r phone,
anotebook-size personal computer, and apersonald ataassistance
(PDA), are required to be downsized and reduced in weight. Along
with this, a mounting space for semiconductor chips tobe usedin
thoseelectronicdevicesisstrictlylimited,andt hereisaproblem

of high-density mounting of the semiconductor chips . In view of

this, in recent years, there has been an attempt to perform
high-density mounting of a semiconductor package by a
three-dimensional mounting technology, that is, by laminating
semiconductor chips on top of another and connectin g the

semiconductor chips through wiring.

[0003] Arelated-artwaferlevelpackage(WLP)ism anufactured



byformingbumpsintoawafershapeanddicingthe
However, the related-art WLP has problemsin thati

to increase the number of pins, and chipping and th
semiconductor chips are liable to occur because the
chips are mounted in a state in which the back surf
are exposed.
[0004] Therefore, as a new WLP, a fan-out type WLP
proposed. Inthefan-outtype WLP, itis possible

number of pins, and chipping and the like of semico

can be prevented by protecting end portions of the

chips.

Summary of Invention
Technical Problem
[0005] The fan-out type WLP includes the step of mo
pluralityofsemiconductorchipswithasealingmat
totherebyformaprocessedsubstrate,followedby
ononesurfaceoftheprocessedsubstrate thestep

bumps, and the like.

[0006] Thosestepsinvolve heattreatmentatabout
hencethereisariskinthatthe sealingmaterial

and the processed substrate may change in dimension
processed substrate changesindimension, itbecome

arrange wiring at high density on one surface of th

substrate, and it is also difficult to form the sol
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accurately.
[0007] In order to suppress the change in dimension
processedsubstrate, itiseffectivetouseasuppo
configuredtosupporttheprocessedsubstrate. How

the supporting substrate is used, it may be difficu

wiring at high density on one surface of the proces

In some cases.

[0008] The present invention has been made in view
above-mentionedcircumstances,anditisatechnica

present invention to devise a supporting substrate

contributing to anincrease in density of a semicon

and a laminate using the supporting substrate.

Solution to Problem
[0009] The inventor of the present invention has re
conductedvariousexperiments,andasaresult, has
above-mentionedtechnicalobjectcanbeachievedby
substrateasasupportingsubstrateandreducinga
variation, with a surface of the glass substrate be

surface, to thereby propose the finding as the pres

Thatis, asupporting glass substrate according to

ofthe presentinventioncomprisesapolished surfa
thereof and has a total thickness variation of less
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the entire supporting glass substrate and can be me asured with,
for example, a Bow/Warp measurement apparatus SBW-3 31ML/d

manufactured by Kobelco Research Institute, Inc.

[0010] Theglasssubstrateissmoothenedeasilyon thesurface
thereofandhasstiffness. Therefore,whenthegla sssubstrateis
used as the supporting substrate, the processed sub strate can be
supported strongly and accurately. In particular, as the total
thickness variation of the glass substrate becomes smaller, the
processed substrate is supported more accurately, a nd hence the
accuracyofthe processingtreatmentisenhancedmo reeasily. The
glasssubstrateeasilytransmitslightsuchasUVr ays. Therefore,
when the glass substrate is used as the supporting substrate, the
processedsubstrateandthesupportingglasssubstr atecanbeeasily
fixed to each other through formation of an adhesiv e layer orthe
like. The processed substrate andthe supporting g lass substrate
can also be easily separated from each other throug h formation of

a peeling layer or the like.

[0011] Secondly, it is preferred that the supportin g glass
substrateaccordingtotheembodimentofthepresen tinventionhave

a total thickness variation of less than 2.0 pm.

[0012] Thirdly, it is preferred that the supporting glass
substrateaccordingtotheembodimentofthepresen tinventionhave
awarpagelevel of 60 umorless. Theterm"warpagelevel'asused
hereinreferstoatotal ofanabsolutevalue ofa maximumdistance
betweenahighestpointandaleastsquaresfocalp laneoftheentire



supportingglasssubstrate,andanabsolutevalueo falowestpoint
andtheleastsquaresfocalplanethereof,andcan bemeasuredwith,
for example, the Bow/Warp measurement apparatus SBW -331ML/d

manufactured by Kobelco Research Institute, Inc.

[0013] Fourthly,asupportingglasssubstrateaccor dingtoone
embodiment of the present invention comprises a pol ished surface

on a surface thereof and has a total thickness vari ation of less
than2.0  um, wherein the supporting glass substrate is formed by

an overflow down-draw method.

[0014] Fifthly, it is preferred that the supporting glass
substrateofthepresentinventionbeusedforsupp ortingaprocessed
substrate in amanufacturing process fora semicond uctor package.
[0015] Sixthly, it is preferred that the supporting glass
substrateaccordingtotheembodimentofthepresen tinventionhave

a Young's modulus of 65 GPa or more. The term "You ng's modulus”
as used herein refers to a value obtained by measur ement using a
bendingresonancemethod. 1GPasequivalentoa boutl01.9Kgf/mm 2,
[0016] Seventhly, itis preferred that a laminate a ccording
to one embodiment of the present invention comprise at least a
processed substrate and a supporting glass substrat e configured
tosupporttheprocessedsubstrate,thesupporting glasssubstrate
comprising the above-mentioned supporting glass sub strate.

[0017] Eighthlyjisoreferredhatjrtheamin ateaccording
totheembodimentofthepresentinvention,thepro cessedsubstrate
compriseateasiasemiconductorchipmoldedwith asealingmaterial.



[0018] Ninthly,itispreferredthatamethodofma
asemiconductorpackageaccordingtooneembodiment
invention comprise the steps of: preparing a lamina

at least a processed substrate and a supporting gla
configured to support the processed substrate; conv
laminate; and subjecting the processed substrate to
treatment, the supporting glass substrate comprisin
above-mentionedsupportingglasssubstrate. The's

the laminate" and the "step of subjecting the proce
toprocessingtreatment“arenotrequiredtobeper

and may be performed simultaneously.

[0019] Tenthly, it is preferred that, in the method
manufacturing asemiconductor package accordingto

ofthe presentinvention,the processingtreatment

of arranging wiring on one surface of the processed
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[0021] Twelfthly,itispreferredthatasemiconduc torpackage
accordingtooneembodimentofthepresentinventio nbemanufactured

by the above-mentioned method of manufacturing a se
package.
[0022] Thirteenthly itispreferredthatanelectr

according to one embodiment of the present inventio

miconductor
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n comprise a



semiconductor package, the semiconductor package co

above-mentioned semiconductor package.

Brief Description of Drawings
[0023] FIG.lisaschematicperspectiveviewfori
an example of a laminate of the present invention.
FIGS. 2 are schematic sectional views for illustra
manufacturing process for a fan-out type WLP.
FIG. 3isa3Dimage for showing a surface state o
1 before polishing treatment according to [Example
FIG. 4isa3Dimage for showing a surface state o

1 after polishing treatment according to [Example 1

Description of Embodiments

[0024] Asupporting glass substrate of the present
hasapolishedsurfaceonasurfacethereof,andth

accounts for preferably 50% or more, more preferabl

still more preferably 90% or more of the surface.
totalthicknessvariationisreducedeasily,andth

is also reduced easily.
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ispreferred. Itispreferredthatthe pairofpol ishingpadshave

differentouter diameters, anditis preferred that the polishing
treatment be performed so that a part of the glass substrate
intermittentlyextendsofffromthepolishingpads duringpolishing.
With this, the total thickness variation is reduced easily, and
thewarpagdeveisalsaeducedeasily. Irnthep olishingreatment,
there is no particular limitation on the polishing depth, butthe
polishing depth is preferably 50 umorless, 30 umorless, or 20
umorless,particularlypreferably10 umorless. Asthepolishing

depth becomes smaller, the productivity of the supp orting glass

substrate is enhanced.

[0026] In the supporting glass substrate of the pre sent
invention thetotakhicknessvariationdessth an5 umjpreferably
less than 2 um, 1.5 umorless, 1 umorless, lessthan 1 um, 0.8
umorless,orfrom0.1 umto0.9  um, particularly preferably from

0.2 umto0.7 um. Asthetotalthicknessvariationbecomessmalle r,
the accuracy of processing treatment can be enhance d easily. In
particular, the wiring accuracy can be enhanced, an d hence
high-densitywiringcarbeperformed. Thestrength othesupporting
glass substrate is enhanced, with the result that t he supporting
glasssubstrateandthelaminatearelessliableto bebroken. The
number of times of reuse of the supporting glass su bstrate can be
increased.

[0027] The warpage level is preferably 60 um or less, 55 um
orless,50 umorless,orfroml1 umtod45 um,particularlypreferably



fromb
oftheprocessingtreatmentisenhancedeasily. In
wiringaccuracy canbeenhanced,andhencehigh-den
beperformed. Thenumberoftimesofreuseofthe
substrate can be increased.

[0028] The arithmetic average roughness Ra is prefe
nmorless,5nmorless,2nmorless,orlnmor
preferably0.5nmorless. Asthe arithmeticavera

becomes smaller, the accuracy of the processing tre
enhanced easily. Inparticular, the wiring accurac

and hence high-density wiring can be performed. Th

the supporting glass substrate can be enhanced, wit
thatthesupportingglasssubstrateandthelaminat
tobebroken. Thenumberoftimesofreuseofthe
substratecanbeincreased. The"arithmeticaverag

can be measured with an atomic force microscope (AF
[0029] Itispreferredthatthe supportingglasssu
thepresentinventionhaveasubstantiallydiscsha

and the diameter thereof is preferably 100 mm or mo
orless, particularly preferably 150mmormoreand
Withthis, the supportingglass substrateiseasily
manufacturing processforasemiconductor package.
thesupportingglasssubstratemaybeprocessedint
such as a rectangular shape.

[0030] In the supporting glass substrate of the pre
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invention, the thickness is preferably less than 2.
orless,1.2mmorless,1.1mmoress,orl.0Omm

preferably 0.9 mm orless. Asthe thickness become
mass of the laminate is reduced in weight, and henc
propertyisenhanced. Meanwhile,whenthethicknes
small, the strength of the supporting substrate its

with the result that the supporting substrate may n

functionthereof. Thus,thethicknessispreferabl

0.2 mm or more, 0.3 mm or more, 0.4 mm or more, 0.5 mm or more,
or 0.6 mm or more, particularly preferably more tha n 0.7 mm.
[0031] Itispreferredthatthe supportingglasssu bstrate of
the present invention have the following characteri stics.

[0032] In the supporting glass substrate of the pre sent
invention, it is preferred that the average thermal expansion
coefficient within a temperature range of from 30°C to 380°C be
0x107"/°C or more and 120x10 " [°C or less. With this, the thermal
expansioncoefficientsoftheprocessedsubstratea ndthesupporting
glasssubstrateareeasilymatchedwitheachother. Whenthethermal
expansioncoefficientsoftheprocessedsubstratea ndthesupporting

glasssubstrate are matchedwitheach other,achan
(in particular, warping deformation) of the process
duringtheprocessingtreatmentissuppressedeasil
wiringcanbearrangedathighdensityononesurfa
substrate,andsolderbumpscanalsobeformedther
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range of from 30°C to 380°C" can be measured with a dilatometer.

[0033] It is preferred that the average thermal exp ansion
coefficient within a temperature range of from 30°C to 380°C be
increased when the ratio of the semiconductor chips within the
processedsubstrateissmallandtheratioofthes ealingmaterial
withintheprocessedsubstrateislarge. Meanwhile itispreferred

that the average thermal expansion coefficient be d ecreased when
theratioofthesemiconductorchipswithinthepro cessedsubstrate
islargeandtheratioofthe sealingmaterialwith intheprocessed

substrate is small.

[0034] Whenthe averagethermal expansioncoefficie ntwithin

a temperature range of from 30°C to 380°C is set to 0x10 " /°Cor
more and less than 50x10 7 /°C, the supporting glass substrate

preferably comprises as a glass composition, in ter ms of mass%,
55% to 75% of SiO 2, 15% to 30% of Al 203, 0.1% to 6% of Li 20, 0% to

8% of Na ,0+K0O, and 0% to 10% of MgO+CaO+SrO+BaO, or preferably

comprises 55% to 75% of SiO 2, 10% to 30% of Al 20;, 0% to 0.3% of

Li ,0+NaO+KO, and 5% to 20% of MgO+CaO+SrO+BaO. Whenthe aver age
thermal expansion coefficient within a temperature range of from
30°Ct0380°Cissetto50x10 " [°Cormoreandlessthan75x10 7leC,
the supporting glass substrate preferably comprises as a glass
composition, in terms of mass%, 55% to 70% of SiO 2, 3% to 15% to

Al ,O3, 5% to 20% of B 203, 0% to 5% of MgO, 0% to 10% of CaO, 0% to
5% of SrO, 0% to 5% of BaO, 0% to 5% of ZnO, 5% to 15% of Na ,0, and

0%to10% of K ,0. When the average thermal expansion coefficient

11



withinatemperaturerangeoffrom30°Cto380°Cis

setto75x10 7leC

or more and 85x10  '/°C or less, the supporting glass substrate

preferably comprises as a glass composition, in ter

60%to 75% of SIO  », 5% to 15% of Al 203, 5% to 20% of B

of MgO, 0% to 10% of CaO, 0% to 5% of SrO, 0% to 5%

ms of mass%,
203, 0% to 5%

of BaO, 0% to

5% o0fZn0, 7%t0 16% of Na 20,and 0%to 8% ofK 20. Whenthe average

thermal expansion coefficient within a temperature

30°Cto380°Cissettomorethan85x10 7 [°Cand120x10

the supporting glass substrate preferably comprises

composition, in terms of mass%, 55% to 70% of SiO

range of from
" [°Corless,

as a glass

2, 3% to 13% of

Al 205, 2% to 8% of B 20;, 0% to 5% of MgO, 0% to 10% of CaO, 0% to

5% of SrO, 0% to 5% of BaO, 0% to 5% of ZnO, 10% to

and 0% to 5% of K 20. Withthis, the thermal expansion coefficient

Is regulated easily within a desired range, and dev
resistanceisenhanced. Therefore,aglasssubstra

total thickness variation is formed easily.

[0035] In the supporting glass substrate of the pre
invention, the Young's modulus is preferably 65 GPa
GPa or more, 68 GPa or more, 69 GPa or more, 70 GPa
GPaor more, or 72 GPa or more, particularly prefer

more. When the Young's modulus is excessively low,
difficult to maintain the stiffness of the laminate
deformation, warpage, and breakage ofthe processed
liable to occur.

[0036] Theliquidustemperatureispreferablyless
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1,120°Corless,1,100°Corless,1,080°Corless,
1,010°C or less, 980°C or less, 960°C or less, or 9
particularlypreferably940°Corless. Withthis,
isformed easily by adown-drawmethod, inparticul
down-draw method. Therefore, a glass substrate hav
thicknessismanufacturedeasily,andthetotalthi
afterformingcanbereduced. Duringforming,ade
isless liable to be generated. As aresult, thet
variation is reduced easily to less than 2.0
amountofpolishing. Theterm"liquidustemperatur
can be calculated by loading glass powder that has

a standard 30-mesh sieve (500

1,050°Corless,
50°C or less,
aglasssubstrate
ar,anoverflow
ing a small
cknessvariation
vitrifiedcrystal
otal thickness
um through a small
e"asusedherein

passed through

pm) and remained on a 50-mesh sieve

(300 um) into a platinum boat, then keeping the glass pow der for
24hoursinagradientheatingfurnace,andmeasuri ngatemperature

at which crystals of glass are deposited.

[0037] Theviscosity ataliquidustemperatureisp referably
10*® dPa -sormore, 10  °>° dPa -sormore, 10 2 dPa -sormore, 10  >*
dPa-sormore,or10 %6 dPa -sormore, particularly preferably 10 58
dPa-s or more. With this, a glass substrate is formed easily by

a down-draw method, in particular, an overflow down -draw method.
Therefore aglasssubstratehavingasmallthickne ssismanufactured
easily andthetotakhicknessvariationafterfor mingcanbereduced.
Duringforming,adevitrifiedcrystalislessliabl etobegenerated.

As a result, the total thickness variation is reduc ed easily to
lessthan2.0 pmthroughasmallamountofpolishing. The"viscos ity

13



at a liquidus temperature” can be measured by a pla tinum sphere
pull up method. The viscosity at a liquidus temper ature is an
indicatorofformability. Asheviscosityati quidusgemperature

becomes higher, the formability is enhanced.

[0038] Thetemperatureat10 25 dPa -sispreferably1,580°Cor
less,1,500°Corless,1,450°Corless,1,400°Cor less,or1,350°C
orless,particularlypreferablyfrom1,200°Ctol, 300°C. Whenthe
temperatureat10 25 dPa -sincreases, meltability is degraded, and
themanufacturingcostofaglasssubstraterises. The'"temperature
atl0 %°dPa -s"canbemeasuredbytheplatinumspherepullupm ethod.
Thetemperatureat10 25 dPa - scorrespondstoameltingtemperature.

As the melting temperature becomes lower, the melta bility is
enhanced.

[0039] In the supporting glass substrate of the pre sent
invention, a UV transmittance at a wavelength of 30 0 nm in the
thickness direction is preferably 40% or more, 50% or more, 60%
ormore,or70%ormore, particularlypreferably80 %ormore. When
the UV transmittance is excessively low, it becomes difficult to
causetheprocessedsubstrateandthesupportingsu bstratetoadhere

to each other with an adhesive layer through irradi ation with UV
rays, andinaddition,itbecomesdifficultto peel the supporting
substratefromtheprocessedsubstratewithapeeli nglayerthrough
irradiationwiththeUVrays. The"UVtransmittanc eatawavelength
of300nminthethicknessdirection"canbeevalua tedby forexample,
measuring a spectral transmittance at a wavelength of 300 nmwith

14



a double-beam type spectrophotometer.

[0040] Thesupportingglasssubstrateofthepresen
ispreferablyformedoyadown-drawmethod,npart
down-drawmethod. Theoverflowdown-drawmethodre
in which a molten glass is caused to overflow from

a heat-resistant, trough-shaped structure, and the
molten glasses are subjected to down-draw downward
end of the trough-shaped structure while being join
manufactureaglasssubstrate. Whenaglasssubstr

by the overflow down-draw method, surfaces that are
the surfaces of the glass substrate are formedin a
surfaceswithoutbeingbroughtintocontactwithth
refractory. Therefore,aglasssubstratehavinga

is manufactured easily, and the total thickness var
reduced. Asxresultthetotathicknessvariatio
tdessthan2.0
and material of the trough-shaped structure are not
limited as long as desired dimensions and surface a
realized. Further, a method of applying a force to

time of performing down-draw downward is also not p
limited. For example, there may be adopted a metho
rotating a heat-resistant roll having a sufficientl
inastateofbeingincontactwithglass,tothere
oramethodinvolvingallowingapluralityofpairs

rollstocomeintocontactwithonlythevicinities
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of glass, to thereby draw the glass.

[0041] As a method of forming a glass substrate, be
overflowdown-drawmethod,forexample,aslotdown
method, a float method, a roll-out method, or the |

be adopted.

[0042] Itispreferredthatthe supportingglasssu
the presentinventionhaveapolishedsurfaceona
andbeformedbytheoverflowdown-drawmethod. Wi
thicknessvariationbeforethepolishingtreatment

hence the total thickness variation can be reduced
possiblethroughasmallamountofpolishing. The
variation can be reduced to, for example, less than
particular, 1.0 um or less.

[0043] Itispreferredthatthe supportingglasssu
the present invention not be subjected to ion excha
and not have a compressive stress layer on the surf
Whenthesupportingglasssubstrateissubjectedto
treatment,themanufacturingcostofthesupporting
rises. Whenthesupportingglasssubstrateissubj
exchange treatment, it becomes difficult to reduce
thickness variation of the supporting glass substra
supportingglasssubstrateofthepresentinvention
themodeofbeingsubjectedtotheionexchangetre

form a compressive stress layer on the surface ther

viewpoint ofincreasing mechanical strength, itis
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the supporting glass substrate be subjected to the
treatment,totherebyformacompressivestresslay
thereof.

[0044] Thelaminate ofthe presentinventionhasa
comprising at least a processed substrate and a sup

substrate configured to support the processed subst

supporting glass substrate comprising the above-men

supporting glass substrate. Here, the technical fe
(preferredconfigurationandeffects)ofthelamina

invention overlap the technical features of the sup

substrate of the present invention. Thus, the deta
overlapping portions are omitted in this descriptio

[0045] It is preferred that the laminate of the pre
inventioncompriseanadhesivelayerbetweenthepr
andhesupportingglasssubstrate. ligoreferre
layerbeformedofaresin,andforexample,ather
aphotocurable resin (in particular, aUV-curabler

like are preferred. Itis preferred thatthe adhes

heat resistance that withstands the heat treatment
manufacturingprocessforasemiconductorpackage.
adhesive layer is less liable to be melted in the m

process for a semiconductor package, and the accura
processing treatment can be enhanced.

[0046] It is preferred that the laminate of the pre

invention further comprise a peeling layer between
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substrate and the supporting glass substrate, more
betweentheprocessedsubstrateandtheadhesivela

after the processed substrate is subjected to prede
processingtreatment,theprocessedsubstrateisea
thesupportingglasssubstrate. Fromtheviewpoint

it is preferred that the processed substrate be pee
supporting glass substrate through irradiation with

or the like.
[0047] The peeling layer is formed of a material in
"in-layer peeling" or "interfacial peeling" occurs
irradiationwithlaserlightorthelike. Thatis,

isformed ofamaterialinwhichtheinteratomicor
bindingforcebetweenatomsormoleculesislostor
ablationorthelike,totherebycausepeeling,thr
withlighthavingpredeterminedintensity. Therea
componentscontainednthepeelingayerturnnto

to thereby cause separation, through irradiation wi

the case where the peeling layer absorbs light to t

and the vapor thereof is released, to thereby cause
[0048] Inthelaminateofthepresentinventionjt
that the supporting glass substrate be larger than
substrate. Withthisevenvherthecenterpositio
substrateandthesupportingglasssubstratearesl|

from each other at a time when the processed substr

supporting glass substrate are supported, an edge p
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processedsubstrateislessliabletoextendofffr
glass substrate.

[0049] A method of manufacturing a semiconductor pa
the present invention has a feature of comprising t
preparingalaminate comprisingatleastaprocesse

a supporting glass substrate configured to support

substrate; conveying the laminate; and subjecting t
substrate to processingtreatment, the supporting g
comprisingtheabove-mentionedsupportingglasssub

the technical features (preferred configuration and
themethod of manufacturingasemiconductor package
invention overlap the technical features of the sup
substrateandlaminateofthepresentinvention. T

of the overlapping portions are omitted in this des

[0050] Inthemethodofmanufacturingasemiconduct
of the present invention, it is preferred that the
treatment be treatment involving arranging wiring o

of the processed substrate or treatment involving f

bumps onone surface ofthe processed substrate. |
manufacturing a semiconductor package of the presen
the total thickness variation of the supporting gla

is small, and hence, those steps can be performed p
[0051] Besidestheforegoing,theprocessingtreatm

any oftreatmentinvolving mechanically polishing o

general, the surface on an opposite side to the sup
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substrate) of the processed substrate, treatment in volving

subjectingonesurface(ingeneral,thesurfaceon anoppositeside
to the supporting glass substrate) of the processed substrate to
dry etching, and treatment involving subjecting one surface (in
general, the surface on an opposite side to the sup porting glass
substrate)oftheprocessedsubstratetowetetchin g. Inthemethod
ofmanufacturingasemiconductorpackageofthepre sentinvention,
warpage is less liable to occur in the processed su bstrate, and
the stiffness ofthe laminate can be maintained. A saresult, the

processing treatment can be performed properly.

[0052] Thesemiconductorpackageofthepresentinv entionhas
a feature of being manufactured by the above-mentio ned method of
manufacturing a semiconductor package. Here, the t echnical
features(preferredconfigurationandeffects)oft hesemiconductor
package of the present invention overlap the techni cal features
of the supporting glass substrate, laminate, and me thod of
manufacturing a semiconductor package of the presen t invention.
Thus, the details of the overlapping portions are o mitted in this
description.

[0053] The electronic device of the present inventi on has a
feature of comprising a semiconductor package, the semiconductor
packagecomprisingheabove-mentionedsemiconducto package. Here,
the technical features (preferred configuration and effects) of
theelectronicdeviceofthepresentinventionover lapthetechnical
features of the supporting glass substrate, laminat e, method of
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manufacturing a semiconductor package, and semicond uctor package
of the present invention. Thus, the details of the overlapping
portions are omitted in this description.

[0054] The present invention is further described w ith
reference to the drawings.

[0055] FIG.lisaschematicperspectiveviewfori llustrating
an example of a laminate 1 of the present invention . InFIG. 1,
the laminate 1 comprises a supporting glass substra te 10 and a
processedsubstratell. Thesupportingglasssubst ratelOisbonded
onto the processed substrate 11 in order to prevent a change in
dimension of the processed substrate 11. A peeling layer 12 and
an adhesive layer 13 are arranged between the suppo rting glass

substrate 10andthe processedsubstrate11. Thep
isheldin contactwith the supporting glass substr
adhesive layer 13 is held in contact with the proce

11.

[0056] AsisunderstoodfromFIG. 1,thelaminate 1
thesupportingglasssubstratel0 thepeelinglaye

layer 13, and the processed substrate 11, which are
arranged in the stated order. The shape of the sup
substratelOisdeterminedinaccordancewiththep
11,andinFIG. 1, both the supporting glass substr
processed substrate 11 have a substantially disc sh
peelinglayerl?2 siliconoxide asilicatecompoun

aluminumnitride, titaniumnitride,orthelikemay
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ape. In the

dsiliconnitride,

beusedbesides



amorphoussilicon(a-Si). Thepeelinglayerl12is
CVD,spincoatingusingasol-gelmethod,ortheli

layer 13 is formed of a resin and formed through ap

for example, various printing methods, an ink-jet m

spin-coatingmethod, oraroll-coatingmethod. The

13 isremoved by being dissolved with a solvent or

the supporting glass substrate 10 is peeled from th
substrate 11 with the peeling layer 12.

[0057] FIGS.2areschematicsectionalviewsforil
a manufacturing process for a fan-out type WLP. FI
illustration of a state in which an adhesive layer
onone surface ofasupportingmember 20. Asneces
layermaybeformedbetweenthesupportingmember2
layer 21. Next, as illustrated in FIG. 2(b), a plu
semiconductor chips 22 are bonded onto the adhesive
thiscase,anactivesurfaceofeachsemiconductor

into contact with the adhesive layer 21. Then, as

FIG. 2(c), the semiconductor chips 22 are molded wi
material 23 of a resin. As the sealing material 23
whichchangedessindimensionaftercompressionf

less in dimension during formation of wiring, is us
illustrated in FIG. 2(d) and FIG. 2(e), a processed
havingthe semiconductorchips22moldedthereinis
the supportingmember20andisadhesivelyfixedon

glasssubstrate 26throughintermediationofanadh

22

formedbyplasma
ke. Theadhesive
plication by,
ethod, a
adhesivelayer
the like after

e processed

lustrating
G.2(a)is an
21 is formed
sary,apeeling
Oandtheadhesive
rality of
layer 21. In
chip22isbrought
illustrated in
th a sealing
, a material,
ormingandchanges
ed. Then, as
substrate 24
separatedfrom
toasupporting

esivelayer25.



In this case, in the surface of the processed subst
surfaceonanoppositesidetothesurfaceinwhich

chips 22 are buried is arranged on the supporting g
26side. Thusgdaminate27carbeobtained. As
layermaybeformedbetweentheadhesivelayer25a
glass substrate 26. After the obtained laminate 27
as illustrated in FIG. 2(f), wiring 28 is formed on

of the processed substrate 24 in which the semicond
are buried, and then a plurality of solder bumps 29
Finally theprocessedsubstrate24isseparatedfr
glass substrate 26 and cut for each semiconductor ¢

used in a later packaging step (FIG. 2(g)).

Examples
Example 1
[0058] Now,thepresentinventionisdescribedwith
toExamples. However,Examplesbelowaremerelyex
present invention is by no means limited thereto.
[0059] Glass raw materials were blended so asto co
aglasscomposition,intermsofmass%, 65.7%o0fSi

3.7% of Li

>0, 0.3% of Na >0, 0.3% of K

2%0fTIO ,,2.7%0fZrO 2,1.4%0fP
theresultantwasloadedinto aglass melting furna
at from 1,500°C to 1,600°C. Then, the molten glass

into a roll-out forming device so as to be formed t

23

»Q;,and0.2%0fSnO

rate 24, the
thesemiconductor
lass substrate
necessarygeeling

ndthesupporting

is conveyed,

the surface

uctor chips 22

are formed.
omthesupporting

hip 22 to be

reference

amples,andthe

mprise as

O, 22%0fAl 20,

20, 0.7% of MgO, 1% of BaO,

». Afterthat,
cetobemelted
was supplied

o a thickness



of 0.7 mm. Finally, the resultant was subjected to
formedntoesubstantiallydiscshape. Theobtain

was measured for an average thermal expansion coeff
atemperaturerangeoffrom30°Cto380°C. Asare
thermalexpansioncoefficientwas44x10
glasssubstrates(sevensamples)wasmeasuredfora
a maximum thickness, a minimum thickness, an averag
atotalthicknessvariation(TTV),andawarpagele
aBow/WarpmeasurementapparatusSBW-331ML/dmanufa
Researchlnstitute,Inc. Theresultsareshownin

3. FIG. 3 is a 3D image obtained with the Bow/Warp
apparatus SBW-331ML/dmanufacturedbyKobelcoResea
Inc.
[0060] Then,thesurfaceoftheglasssubstratewas
topolishingtreatmentwithapolishingdevice. Sp

surfaces of the glass substrate were sandwiched bet
polishing pads having different outer diameters, an
surfacesottheglasssubstrateweresubjectedtop
whiletheglasssubstrateandthepairofpolishing

together. A part of the glass substrate was caused

from the polishing pads intermittently during the p
treatment. Thepolishingpadswereformedofureth

particle diameter of a polishing slurry used for th
treatmentwas 2.5

of the obtained polished glass substrates (seven sa
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measured for a center thickness, a maximum thicknes

S, a minimum

thickness,anaveragethickness,atotalthickness variation(TTV),
andawarpagelevel (Warp)withthe Bow/Warpmeasur ementapparatus
SBW-331ML/d manufactured by Kobelco Research Instit ute,Inc. The
resultsareshowninTable2andFIG.4. FIG.4is a3Dimageobtained
with the Bow/Warp measurement apparatus SBW-331ML/d manufactured
by Kobelco Research Institute, Inc.
[0061] [Table 1]
Center Maximum Minimum Average
Thickness Thickness Thickness Thickness (TTn\]/) \(NaI:S

(um) (am) (um) (1am) . .
Sample 1 866.0 866.4 857.5 864.0 8.9 48
Sample 2 867.6 868.0 862.2 866.3 5.8 46
Sample 3 864.3 865.7 860.0 863.2 5.7 48
Sample 4 868.0 868.3 862.9 866.4 54 39
Sample 5 867.0 867.5 861.2 865.7 6.3 49
Sample 6 866.8 867.2 861.9 865.5 5.2 43
Sample 7 867.6 869.5 860.6 866.1 8.9 49
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[0062] [Table 2]
Center Maximum Minimum Average
Thickness Thickness Thickness Thickness (TTn\]/) \(NaI:S

(1m) (1m) (1m) (1m) " .
Sample 1 800.9 801.0 800.4 800.8 0.6 44
Sample 2 800.2 800.3 799.8 800.2 0.5 45
Sample 3 800.8 801.1 800.6 800.8 0.5 45
Sample 4 801.9 801.9 801.5 801.8 0.5 35
Sample 5 801.1 801.4 800.7 801.1 0.7 54
Sample 6 803.3 803.4 802.9 803.2 0.5 41
Sample 7 803.8 803.8 803.3 803.7 0.6 54
[0063] Asis apparentfrom Tables 1 and 2 and FIGS. 3and4,

thepolishedglasssubstrate hasasmalltotalthic

and a small warpage level and hence is considered t

as the supporting glass substrate.

Example 2

[0064]

First, glass raw materials were blended so a

a glass composition of each of Sample Nos. 1to 7 s

3. Afterthat,theresultantwasloadedintoagla

to be melted at from 1,500°C to 1,600°C. Then, the

was supplied into an overflow down-draw forming dev

beformedtoathicknessof 0.8 mm. Eachobtained

was evaluated for an average thermal expansion coef

within a temperature range of from 30°C to 380°C, a

strain point Ps, an annealing point Ta, a softening

temperature at a viscosity at high temperature of 1

temperature at a viscosity at high temperature of 1

temperature at a viscosity at high temperature of 1

temperature at a viscosity at high temperature of 1
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liquidus temperature TL, and a Young's modulus E. Each glass

substrateafterformingwasmeasuredforatotalth icknessvariation
and a warpage level with the Bow/Warp measurement a pparatus
SBW-331ML/d manufactured by Kobelco Research Instit ute, Inc. As
aresult,eachtotalthicknessvariationwas3 um,andeachwarpage
level was 70 um.
[0065] [Table 3]
No. 1 No.2 |No.3 |[No.4 No. 5 No. 6 No. 7
SiO, | 65.0 63.2 653 64.Q 600 58.4 61.4
Al ,G; | 82 8.0 8.0 8.0 16.7 13.0 18.0
B,G;, |135 13.1 86 13.3 9.8 0.0 0.5
MgO | 0.0 0.0 0.0 0.0 0.8 2.0 3.0
CaO | 3.3 3.2 3.2 3.2 8.0 2.( 0.0
Components | SrO | 0.0 0.0 0/0 0.0 4(5 0.0 0.0
(wt%) ZnO | 0.9 0.9 0.9 1.Q 0.0 0.0 0.0
Na,O | 8.7 (1.3 13.6 10.1 0|0 14.% 14.5
K,O 0.0 0.0 0.0 0.0 0.0 5.5 2.0
Zr0, | 0.0 0.0 0.0 0.0 0.0 4.5 0.0
Sh,G; | 0.1 0.0 0.1 0.1 0.0 0.0 0.0
SnG, | 0.3 0.3 0{3 0.3 0{2 0.0 0.7
0l30-380 (10 ~7/°C) 59 68 17 64 38 102 on
o (glcm 3) 239 243 247 241 2.46 2.54 2.45
Ps (°C) 535 580 530 530 673 533 564
Ta (°C) 570 565 565 565 725 576 613
Ts (°C) 755 730 73b 740 943 793 863
10*Y dPa -s (°C) 1,095 1,050 | 1,045 | 1,065 1,256 1,142 1,255
10%Y dPa -s (°C) 1,805 1,240 | 1,240 | 1,265 | Unmeasured 1,319 1,460
10*° dPa -s (°C) 1,450 1,385 |1,380 | 1,410 1,519 1,431 1,591
10%° dPa -s (°C) 1,640 1,570 [ 1,540 | 1,595 |Unmeasured | Unmeasured | Unmeasured
TL (°C) 390 802 800 850 Unmeasured 880 970
E (GPa) 71 74 15 75 75 75 71
[0066] Theaveragethermalexpansioncoefficient o130-380 Within
atemperature range offrom30°Cto380°Cisavalu e measured with
a dilatometer.
[0067] Thedensity pisavaluemeasuredbyawell-knownknown

Archimedes method.
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[0068] The strain point Ps, the annealing point Ta, and the
softening point Tsare valuesobtained by measureme ntbasedonthe
method of ASTM C336.

[0069] Thetemperaturesatviscositiesathightemp eratureof
10*° dPa -s, 10 30 dPa -s, and 10 2° dPa -s are values obtained by

measurement by a platinum sphere pull up method.

[0070] The liquidus temperature TL is a value obtai ned by
loading glass powder that has passed through a stan dard 30-mesh
sieve(500 pm)andremainedona50-meshsieve(300 um)intoaplatinum
boat, keeping the glass powder for 24 hoursinagr adient heating
furnace, and then measuring, by a microscopic obser vation, a
temperature at which crystals of glass are deposite d.

[0071] TheYoung'smodulusEisavaluemeasuredby aresonance
method.

[0072] Then, thesurfaceoftheglasssubstratewas subjected
topolishingtreatmentwithapolishingdevice. Sp ecifically,both
surfaces of the glass substrate were sandwiched bet ween a pair of
polishing pads having different outer diameters, an d both the
surfacesotheglasssubstrateweresubjectedtop olishingtreatment
whiletheglasssubstrateandthepairofpolishing padswererotated
together. A part of the glass substrate was caused to extend off
from the polishing pads intermittently during the p olishing
treatment. Thepolishingpadswereformedofureth ane. Theaverage
particle diameter of a polishing slurry used for th e polishing
treatmentwas 2.5 um, and the polishing speed was 15 m/min. Each
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obtainedpolishedglasssubstratewasmeasuredfor
variationandawarpagelevelbytheBow/Warpmeasu
SBW-331ML/d manufactured by Kobelco Research Instit
aresult,eachtotalthicknessvariationwas0.45

level was 35 um.

Reference Signs List

[0073] 1, 27 laminate
10, 26 supporting glass substrate
11, 24 processed substrate

12 peeling layer

13, 21, 25 adhesive layer
20 supporting member
22 semiconductor chip
23 sealing material

28 wiring

29 solder bump
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Claims
[Claiml]Asupportingglasssubstrate,comprising
onasurfacethereofandhavingatotalthicknessv

than 5.0 pm.

[Claim2]Thesupportingglasssubstrateaccording
the supporting glass substrate has a total thicknes

less than 2.0 pm.

[Claim 3] The supporting glass substrate according
2, wherein the supporting glass substrate has a war

60 um or less.

[Claim4]Asupportingglasssubstrate,comprising

onasurfacethereofandhavingatotalthicknessv

apolishedsurface

ariationofless

toclaiml wherein

svariation of

toclaim 1 or

page level of

apolishedsurface

ariationofless

than2.0  um, wherein the supporting glass substrate is formed

an overflow down-draw method.

[Claim 5] The supporting glass substrate according

claims 1to 4, wherein the supporting glass substra

supporting a processed substrate in a manufacturing

a semiconductor package.

[Claim 6] The supporting glass substrate according

claims1to5,whereinthesupportingglasssubstra
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modulus of 65 GPa or more.

[Claim 7] A laminate, comprising at least a process
andasupportingglasssubstrateconfiguredtosupp
substrate thesupportingglasssubstratecomprisin

glass substrate of any one of claims 1 to 6.

[Claim8] Thelaminate accordingtoclaim7,wherei
substrate comprises at least a semiconductor chip m

sealing material.

[Claim 9] A method of manufacturing a semiconductor
comprising the steps of:
preparingalaminatecomprisingatieastaprocess
andasupportingglasssubstrateconfiguredtosupp
substrate;
conveying the laminate; and
subjectingthe processedsubstratetoprocessingt
thesupportingglasssubstratecomprisingthesupp

substrate of any one of claims 1 to 7.

[Claim 10] The method of manufacturing a semiconduc

according to claim 9, wherein the processing treatm

astepofarrangingwiringononesurfaceofthepr
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[Claim 11] The method of manufacturing a semiconduc tor package

accordingtoclaimlorlOwhereintheprocessing treatmentcomprises

a step of forming a solder bump on one surface of t he processed
substrate.

[Claim 12] A semiconductor package, which is manufa ctured by the
methodofmanufacturingasemiconductorpackageof anyoneofclaims
9to 11.

[Claim13]Anelectronicdevice,comprisingasemic onductorpackage,
wherein the semiconductor package comprises the sem iconductor

package of claim 12.
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