Description
Title of Invention: SUPPORTING GLASS SUBSTRATE,LAMINATE, SEMICONDUCTOR

PACKAGE, ELECTRONICDEVICE, AND METHOD OF MANUFACTURING SEMICONDUCTOR PACKAGE

Technical Field

[0001] The present invention relates to a supporting glass
substrate and a laminate using the supporting glass substrate, and
more specifically, to a supporting glass substrate to be used for
supporting a processed substrate in a manufacturing process for
a semiconductor package and a laminate using the supporting glass

substrate.

Background Art

[0002] Portable electronic devices, e.g., a cellular phone,
a notebook-size personal computer, and a personal data assistance
(PDA) , are required to be downsized and reduced in weight. Along
with this, a mounting space for semiconductor chips to be used in
those electronic devices is strictly limited, and there is a problem
of high-density mounting of the semiconductor chips. In view of
this, in recent vyears, 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 connecting the
semiconductor chips through wiring.

[0003] A related-art wafer level package (WLP) is manufactured



by forming bumps into a wafer shape and dicing the wafer into chips.
However, the related-art WLP has problems in that it is difficult
to increase the number of pins, and chipping and the like of
semiconductor chips are liable to occur because the semiconductor
chips are mounted in a state in which the back surfaces thereof
are exposed.

[0004] Therefore, as a new WLP, a fan-out type WLP has been
proposed. In the fan-out type WLP, it is possible to increase the
number of pins, and chipping and the like of semiconductor chips
can be prevented by protecting end portions of the semiconductor

chips.

Summary of Invention

Technical Problem

[0005] Themethodofmanufacturingthe fan-out type WLP includes
the step of molding a plurality of semiconductor chips with a sealing
material of a resin, to thereby form a processed substrate, followed
by arranging wiring on one surface of the processed substrate, the
step of forming solder bumps, and the like.

[0006] Those steps involve heat treatment at about 200°C, and
hence there is a risk in that the sealing material may be deformed,
and the processed substrate may change in dimension. When the
processed substrate changes in dimension, it becomes difficult to
arrange wiring at high density on one surface of the processed

substrate, and it is also difficult to form the solder bumps



accurately.

[0007] In order to suppress the change in dimension of the
processed substrate, it is effective to use a supporting substrate
configured to support the processed substrate. However, even when
the supporting substrate is used, it may be difficult to arrange
wiring at high density on one surface of the processed substrate
in some cases.

[0008] The present invention has been made in view of the
above-mentioned circumstances, and it is a technical object of the
present invention to devise a supporting substrate capable of
contributing to an increase in density of a semiconductor package

and a laminate using the supporting substrate.

Solution to Problem

[0009] The inventor of the present invention has repeatedly
conducted various experiments, and as a result, has found that the
above-mentioned technical object can be achieved by adopting a glass
substrate as a supporting substrate and reducing a total thickness
variation, with a surface of the glass substrate being a polished
surface, to thereby propose the finding as the present invention.
That is, a supporting glass substrate according to one embodiment
of the present invention comprises a polished surface on a surface
thereof and has a total thickness variation of less than 5.0 um.
The term "total thickness variation" as used herein refers to a

difference between a maximum thickness and a minimum thickness of



the entire supporting glass substrate and can be measured with,
for example, a Bow/Warp measurement apparatus SBW-331ML/d
manufactured by Kobelco Research Institute, Inc.

[0010] The glass substrate is smoothened easily on the surface
thereof and has stiffness. Therefore, when the glass substrate is
used as the supporting substrate, the processed substrate 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, and hence the
accuracy of the processing treatment is enhanced more easily. The
glass substrate easily transmits 1light such as UV rays. Therefore,
when the glass substrate is used as the supporting substrate, the
processed substrate and the supporting glass substrate can be easily
fixed to each other through formation of an adhesive layer or the
like. The processed substrate and the supporting glass substrate
can also be easily separated from each other through formation of
a peeling layer or the like.

[0011] Secondly, it i1s preferred that the supporting glass
substrate according to the embodiment of the present invention have
a total thickness variation of less than 2.0 um.

[0012] Thirdly, it is preferred that the supporting glass
substrate according to the embodiment of the present invention have
a warpage level of 60 um or less. The term "warpage level" as used
herein refers to a total of an absolute value of a maximum distance

between a highest point and a least squares focal plane of the entire



supporting glass substrate, and an absolute value of a maximum distance
between a lowest point and the least squares focal plane thereof, and
can be measured with, for example, the Bow/Warp measurement apparatus
SBW-331ML/d manufactured by Kobelco Research Institute, Inc.
[0013] Fourthly, a supporting glass substrate according to one
embodiment of the present invention comprises a polished surface
on a surface thereof and has a total thickness variation of less
than 2.0 um, wherein the supporting glass substrate is formed by
an overflow down-draw method.

[0014] Fifthly, it is preferred that the supporting glass
substrate of the present invention be used for supporting a processed
substrate in a manufacturing process for a semiconductor package.
[0015] Sixthly, it is preferred that the supporting glass
substrate according to the embodiment of the present invention have
a Young's modulus of 65 GPa or more. The term "Young's modulus"
as used herein refers to a value obtained by measurement using a
bending resonancemethod. 1GPaisequivalent toabout101l.9Kgf/mm?.
[0016] Seventhly, it is preferred that a laminate according
to one embodiment of the present invention comprise at least a
processed substrate and a supporting glass substrate configured
to support the processed substrate, the supporting glass substrate
comprising the above-mentioned supporting glass substrate.
[0017] Eighthly, itispreferredthat, inthe laminateaccording
to the embodiment of the present invention, the processed substrate

comprise at least asemiconductorchipmoldedwithasealingmaterial.



[0018] Ninthly, it is preferred that a method of manufacturing
a semiconductor package according to one embodiment of the present
invention comprise the steps of: preparing a laminate comprising
at least a processed substrate and a supporting glass substrate
configured to support the processed substrate; conveying the
laminate; and subjecting the processed substrate to processing
treatment, the supporting glass substrate comprising the
above-mentioned supportingglass substrate. The "stepof conveying
the laminate" and the "step of subjecting the processed substrate
to processing treatment" are not required to be performed separately
and may be performed simultaneously.

[0019] Tenthly, it is preferred that, in the method of
manufacturing a semiconductor package according to the embodiment
of the present invention, the processing treatment comprise a step
of arranging wiring on one surface of the processed substrate.
[0020] Eleventhly, it is preferred that, in the method of
manufacturing a semiconductor package according to the embodiment
of the present invention, the processing treatment comprise a step
of forminga solder bump on the one surface of the processed substrate.
[0021] Twelfthly, it is preferred that a semiconductor package
according to one embodiment of the present invention be manufactured
by the above-mentioned method of manufacturing a semiconductor
package.

[0022] Thirteenthly, it is preferred that an electronic device

according to one embodiment of the present invention comprise a



semiconductor package, the semiconductor package comprising the

above-mentioned semiconductor package.

Brief Description of Drawings
[0023] FIG. 1 is a schematic perspective view for illustrating
an example of a laminate of the present invention.

FIGS. 2A to 2G are schematic sectional views for illustrating
a manufacturing process for a fan-out type WLP.

FIG. 3 is a 3D image for showing a surface state of a sample
1 before polishing treatment according to [Example 1].

FIG. 4 is a 3D image for showing a surface state of a sample

1 after polishing treatment according to [Example 1].

Description of Embodiments

[0024] A supporting glass substrate of the present invention
has a polished surface on a surface thereof, and the polished surface
accounts for preferably 50% or more, more preferably 70% or more,
still more preferably 90% or more of the surface. With this, the
total thickness variation is reduced easily, and the warpage level
is also reduced easily.

[0025] As a method for polishing treatment, various methods
may be adopted. However, a method involving sandwiching both
surfaces of a glass substrate with a pair of polishing pads and
subjecting the glass substrate to the polishing treatment while

rotating the glass substrate and the pair of polishing pads together



is preferred. It is preferred that the pair of polishing pads have
different outer diameters, and it is preferred that the polishing
treatment be performed so that a part of the glass substrate
intermittently extends off fromthe polishingpads duringpolishing.
With this, the total thickness variation is reduced easily, and
thewarpagelevel isalsoreducedeasily. Inthepolishingtreatment,
there is no particular limitation on the polishing depth, but the
polishing depth is preferably 50 pm or less, 30 um or less, or 20
um or less, particularly preferably 10 uym or less. As the polishing
depth becomes smaller, the productivity of the supporting glass
substrate is enhanced.

[0026] In the supporting glass substrate of the present
invention, thetotal thicknessvariationislessthan5um, preferably
less than 2 pym, 1.5 pm or less, 1 um or less, less than 1 um, 0.8
um or less, or from 0.1 um to 0.9 um, particularly preferably from
0.2umto 0.7 um. As the total thickness variation becomes smaller,
the accuracy of processing treatment can be enhanced easily. In
particular, the wiring accuracy can be enhanced, and hence
high-densitywiringcanbeperformed. The strengthof the supporting
glass substrate is enhanced, with the result that the supporting
glass substrate and the laminate are less liable to be broken. The
number of times of reuse of the supporting glass substrate can be
increased.

[0027] The warpage level is preferably 60 um or less, 55 um

or less, 50 ymor less, or from 1 ym to 45 um, particularly preferably



from5umto40um. Asthewarpage level becomes smaller, the accuracy
of the processing treatment is enhanced easily. In particular, the
wiring accuracy can be enhanced, and hence high-density wiring can
be performed. The number of times of reuse of the supporting glass
substrate can be increased.

[0028] The arithmetic average roughness Ra is preferably 10
nm or less, 5 nmor less, 2 nmor less, or 1 nm or less, particularly
preferably 0.5 nm or less. As the arithmetic average roughness Ra
becomes smaller, the accuracy of the processing treatment can be
enhanced easily. 1In particular, the wiring accuracy is enhanced,
and hence high-density wiring can be performed. The strength of
the supporting glass substrate can be enhanced, with the result
that the supporting glass substrate and the laminate are less liable
to be broken. The number of times of reuse of the supporting glass
substrate can be increased. The "arithmetic average roughness Ra"
can be measured with an atomic force microscope (AFM) .

[0029] It is preferred that the supporting glass substrate of
the present invention have a substantially disc shape or wafer shape,
and the diameter thereof is preferably 100 mm or more and 500 mm
or less, particularly preferably 150 mm or more and 450 mm or less.
With this, the supporting glass substrate is easily applied to the
manufacturing process for a semiconductor package. As necessary,
the supporting glass substrate may be processed into another shape,
such as a rectangular shape.

[0030] In the supporting glass substrate of the present



invention, the thickness is preferably less than 2.0 mm, 1.5 mm
orless, 1.2mmor less, 1.1 mmor less, or 1.0mmor less, particularly
preferably 0.9 mm or less. As the thickness becomes smaller, the
mass of the laminate is reduced in weight, and hence a handling
property is enhanced. Meanwhile, when the thickness is excessively
small, the strength of the supporting substrate itself decreases,
with the result that the supporting substrate may not perform a
function thereof. Thus, the thickness is preferably 0.1 mm or more,
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 than 0.7 mm.
[0031] It is preferred that the supporting glass substrate of
the present invention have the following characteristics.

[0032] In the supporting glass substrate of the present
invention, it 1is preferred that the average thermal expansion
coefficient within a temperature range of from 30°C to 380°C be
0x1077/°C or more and 120x10°7/°C or less. With this, the thermal
expansion coefficients of the processed substrate and the supporting
glass substrate are easilymatchedwitheachother. Whenthe thermal
expansion coefficients of the processed substrate and the supporting
glass substrate are matched with each other, a change in dimension
(in particular, warping deformation) of the processed substrate
during the processing treatment is suppressed easily. As a result,
wiring can be arranged at high density on one surface of the processed
substrate, and solder bumps can also be formed thereon accurately.

The "average thermal expansion coefficient within a temperature
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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 expansion
coefficient within a temperature range of from 30°C to 380°C be
increased when the ratio of the semiconductor chips within the
processed substrate is small and the ratio of the sealing material
within the processed substrate is large. Meanwhile, it is preferred
that the average thermal expansion coefficient be decreased when
the ratio of the semiconductor chips within the processed substrate
is large and the ratio of the sealing material within the processed
substrate is small.

[0034] When the average thermal expansion coefficient within
a temperature range of from 30°C to 380°C is set to 0x1077/°C or
more and less than 50x107/°C, the supporting glass substrate
preferably comprises as a glass composition, in terms of mass%,
55% to 75% of Si0O,, 15% to 30% of Al,0;, 0.1% to 6% of Li,O, 0% to
8% of Na,0+K;0, and 0% to 10% of MgO+CaO+SrO+BalO, or preferably
comprises 55% to 75% of Si0O,, 10% to 30% of Al,0;, 0% to 0.3% of
Li,0+Na,0+K,0, and 5% to 20% of MgO+CaO+SrO+BaO. When the average
thermal expansion coefficient within a temperature range of from
30°C to 380°C is set to 50x10°7/°C or more and less than 75x10°7/°C,
the supporting glass substrate preferably comprises as a glass
composition, in terms of mass%, 55% to 70% of SiO,, 3% to 15% to
Al1,0;, 5% to 20% of By;0;, 0% to 5% of MgO, 0% to 10% of CaO, 0% to
5% of Sr0O, 0% to 5% of BaO, 0% to 5% of ZnO, 5% to 15% of Na,O, and

% to 10% of K;O0. When the average thermal expansion coefficient
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within a temperature range of from 30°C to 380°C is set to 75x10°'/°C
or more and 85x10°7/°C or less, the supporting glass substrate
preferably comprises as a glass composition, in terms of mass%,
60% to 75% of Si0O,, 5% to 15% of Al,0;, 5% to 20% of B,O3;, 0% to 5%
of MgO, 0% to 10% of CaO, 0% to 5% of SrO, 0% to 5% of BaO, 0% to
5% of Zn0O, 7% to 16% of Na,0, and 0% to 8% of K,O0. When the average
thermal expansion coefficient within a temperature range of from
30°C to 380°C is set to more than 85x107'/°C and 120x10°'/°C or less,
the supporting glass substrate preferably comprises as a glass
composition, in terms of mass%, 55% to 70% of SiO,, 3% to 13% of
Al1,0;, 2% to 8% of By;03, 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 21% of Na,0,
and 0% to 5% of K;O0. With this, the thermal expansion coefficient
is regulated easily within a desired range, and devitrification
resistance is enhanced. Therefore, aglass substrate havinga small
total thickness variation is formed easily.

[0035] In the supporting glass substrate of the present
invention, the Young's modulus is preferably 65 GPa or more, 67
GPa or more, 68 GPa or more, 69 GPa or more, 70 GPa or more, 71
GPa or more, or 72 GPa or more, particularly preferably 73 GPa or
more. When the Young's modulus is excessively low, it becomes
difficult to maintain the stiffness of the laminate, and the
deformation, warpage, and breakage of the processed substrate are
liable to occur.

[0036] The liquidus temperature is preferablylessthanl,150°C,
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1,120°C or less, 1,100°C or less, 1,080°C or less, 1,050°C or less,
1,010°C or less, 980°C or less, 960°C or less, or 950°C or less,
particularly preferably 940°Cor less. Withthis, aglass substrate
is formed easily by a down-draw method, in particular, an overflow
down-draw method. Therefore, a glass substrate having a small
thickness is manufactured easily, and the total thickness variation
after forming can be reduced. During forming, adevitrifiedcrystal
is less liable to be generated. As a result, the total thickness
variation is reduced easily to less than 2.0 um through a small
amount of polishing. The term"liquidus temperature" as used herein
can be calculated by loading glass powder that has passed through
a standard 30-mesh sieve (500 um) and remained on a 50-mesh sieve
(300 um) into a platinum boat, then keeping the glass powder for
24 hours in a gradient heating furnace, and measuring a temperature
at which crystals of glass are deposited.

[0037] The viscosity at a liquidus temperature is preferably
10*® dPa-s or more, 10°'° dPa-s or more, 10°'? dPa*s or more, 10°*
dPa-s or more, or 10°°° dPa‘*s or more, particularly preferably 10°-®
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, aglass substratehavingasmall thickness ismanufactured
easily, andthetotal thicknessvariationafter formingcanbe reduced.
During forming, adevitrifiedcrystal isless liable tobe generated.
As a result, the total thickness wvariation is reduced easily to

less than 2.0 uym through a small amount of polishing. The "viscosity
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at a ligquidus temperature" can be measured by a platinum sphere
pull up method. The wviscosity at a liquidus temperature is an
indicatorof formability. Astheviscosityataliquidustemperature
becomes higher, the formability is enhanced.

[0038] The temperature at 10°°> dPa-s is preferably 1,580°C or
less, 1,500°C or less, 1,450°C or less, 1,400°C or less, or 1,350°C
or less, particularly preferably from1,200°C to 1,300°C. When the
temperature at 10°°> dPa-s increases, meltability is degraded, and
the manufacturing cost of a glass substrate rises. The "temperature
at 10°> dPa-s" can be measured by the platinum sphere pull up method.
The temperature at 10°'°> dPa-s corresponds to a melting temperature.
As the melting temperature becomes lower, the meltability is
enhanced.

[0039] In the supporting glass substrate of the present
invention, a UV transmittance at a wavelength of 300 nm in the
thickness direction is preferably 40% or more, 50% or more, 60%
or more, or 70% or more, particularly preferably 80% or more. When
the UV transmittance is excessively low, it becomes difficult to
cause the processed substrate and the supporting substrate to adhere
to each other with an adhesive layer through irradiation with UV
rays, and in addition, it becomes difficult to peel the supporting
substrate from the processed substrate with a peeling layer through
irradiation with the UV rays. The "UV transmittance at a wavelength
of 300nminthe thicknessdirection" canbe evaluatedby, for example,

measuring a spectral transmittance at a wavelength of 300 nm with
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a double-beam type spectrophotometer.

[0040] The supporting glass substrate of the present invention
ispreferably formedbyadown-drawmethod, inparticular, anoverflow
down-draw method. The overflow down-draw method refers to a method
in which a molten glass is caused to overflow from both sides of
a heat-resistant, trough-shaped structure, and the overflowing
molten glasses are subjected to down-draw downward at the lower
end of the trough-shaped structure while being joined, to thereby
manufacture a glass substrate. When a glass substrate is produced
by the overflow down-draw method, surfaces that are to serve as
the surfaces of the glass substrate are formed in a state of free
surfaces without being brought into contact with the trough-shaped
refractory. Therefore, a glass substrate having a small thickness
is manufactured easily, and the total thickness variation can be
reduced. Asaresult, thetotalthicknessvariationisreducedeasily
tolessthan2.0umthrougha small amount of polishing. The structure
and material of the trough-shaped structure are not particularly
limited as long as desired dimensions and surface accuracy can be
realized. Further, a method of applying a force to glass at the
time of performing down-draw downward is also not particularly
limited. For example, there may be adopted a method involving
rotating a heat-resistant roll having a sufficiently large width
in a state of being in contact with glass, to thereby draw the glass,
or amethod involvingallowingaplurality of pairs of heat-resistant

rolls to come into contact with only the vicinities of end surfaces
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of glass, to thereby draw the glass.

[0041] As a method of forming a glass substrate, besides the
overflow down-draw method, for example, a slot down method, a redraw
method, a float method, a roll-out method, or the like may also
be adopted.

[0042] It is preferred that the supporting glass substrate of
the present invention have a polished surface on a surface thereof
and be formed by the overflow down-drawmethod. With this, the total
thickness variation before the polishing treatment is reduced, and
hence the total thickness variation can be reduced to the extent
possible through a small amount of polishing. The total thickness
variation can be reduced to, for example, less than 2.0 um, in
particular, 1.0 um or less.

[0043] It is preferred that the supporting glass substrate of
the present invention not be subjected to ion exchange treatment
and not have a compressive stress layer on the surface thereof.
When the supporting glass substrate is subjected to the ion exchange
treatment, the manufacturing cost of the supporting glass substrate
rises. When the supporting glass substrate is subjected to the ion
exchange treatment, it becomes difficult to reduce the total
thickness wvariation of the supporting glass substrate. The
supporting glass substrate of the present invention does not exclude
the mode of being subjected to the ion exchange treatment, to thereby
form a compressive stress layer on the surface thereof. From the

viewpoint of increasing mechanical strength, it is preferred that
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the supporting glass substrate be subjected to the ion exchange
treatment, to thereby form a compressive stress layer on the surface
thereof.

[0044] The laminate of the present invention has a feature of
comprising at least a processed substrate and a supporting glass
substrate configured to support the processed substrate, the
supporting glass substrate comprising the above-mentioned
supporting glass substrate. Here, the technical features
(preferred configuration and effects) of the laminate of the present
invention overlap the technical features of the supporting glass
substrate of the present invention. Thus, the details of the
overlapping portions are omitted in this description.

[0045] It is preferred that the laminate of the present
invention comprise an adhesive layer between the processed substrate
and the supportingglass substrate. Itispreferredthattheadhesive
layer be formed of a resin, and for example, a thermosetting resin,
a photocurable resin (in particular, a UV-curable resin), and the
like are preferred. It is preferred that the adhesive layer have
heat resistance that withstands the heat treatment in the
manufacturing process for a semiconductor package. With this, the
adhesive layer is less liable to be melted in the manufacturing
process for a semiconductor package, and the accuracy of the
processing treatment can be enhanced.

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

invention further comprise a peeling layer between the processed
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substrate and the supporting glass substrate, more specifically,
between the processed substrate and the adhesive layer. With this,
after the processed substrate is subjected to predetermined
processing treatment, the processed substrate is easily peeled from
the supportingglass substrate. Fromtheviewpoint of productivity,
it is preferred that the processed substrate be peeled from the
supporting glass substrate through irradiation with laser light
or the like.

[0047] The peeling layer is formed of a material in which
"in-layer peeling" or "interfacial peeling" occurs through
irradiationwith laser 1light or the 1like. That is, the peeling layer
is formed of a material in which the interatomic or intermolecular
binding force between atoms or molecules is lost or reduced to cause
ablation or the like, to thereby cause peeling, through irradiation
with light having predetermined intensity. There are the case where
components containedinthepeelinglayerturnintogastobereleased,
to thereby cause separation, through irradiation with light, and
the case where the peeling layer absorbs light to turn into gas
and the vapor thereof is released, to thereby cause separation.
[0048] Inthe laminate of the present invention, it ispreferred
that the supporting glass substrate be larger than the processed
substrate. Withthis, evenwhenthe centerpositionsof theprocessed
substrate and the supporting glass substrate are slightly separated
from each other at a time when the processed substrate and the

supporting glass substrate are supported, an edge portion of the
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processed substrate is less liable to extend off from the supporting
glass substrate.

[0049] A method of manufacturing a semiconductor package of
the present invention has a feature of comprising the steps of:
preparing a laminate comprising at least a processed substrate and
a supporting glass substrate configured to support the processed
substrate; conveying the laminate; and subjecting the processed
substrate to processing treatment, the supporting glass substrate
comprising the above-mentioned supporting glass substrate. Here,
the technical features (preferred configuration and effects) of
the method of manufacturing a semiconductor package of the present
invention overlap the technical features of the supporting glass
substrate and laminate of the present invention. Thus, the details
of the overlapping portions are omitted in this description.
[0050] In the method of manufacturing a semiconductor package
of the present invention, it is preferred that the processing
treatment be treatment involving arranging wiring on one surface
of the processed substrate or treatment involving forming solder
bumps on one surface of the processed substrate. In the method of
manufacturing a semiconductor package of the present invention,
the total thickness variation of the supporting glass substrate
is small, and hence, those steps can be performed properly.
[0051] Besides the foregoing, the processing treatment may be
any of treatment involving mechanically polishing one surface (in

general, the surface on an opposite side to the supporting glass
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substrate) of the processed substrate, treatment involving
subjecting one surface (in general, the surface on an opposite side
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 supporting glass
substrate) of the processed substrate to wet etching. In the method
of manufacturing a semiconductor package of the present invention,

warpage is less liable to occur in the processed substrate, and
the stiffness of the laminate can be maintained. As a result, the
processing treatment can be performed properly.

[0052] The semiconductor package of the present invention has
a feature of being manufactured by the above-mentioned method of
manufacturing a semiconductor package. Here, the technical
features (preferred configuration and effects) of the semiconductor
package of the present invention overlap the technical features
of the supporting glass substrate, laminate, and method of
manufacturing a semiconductor package of the present invention.

Thus, the details of the overlapping portions are omitted in this
description.

[0053] The electronic device of the present invention has a
feature of comprising a semiconductor package, the semiconductor
package comprising the above-mentioned semiconductor package. Here,
the technical features (preferred configuration and effects) of
the electronic device of the present invention overlap the technical

features of the supporting glass substrate, laminate, method of
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manufacturing a semiconductor package, and semiconductor package
of the present invention. Thus, the details of the overlapping
portions are omitted in this description.

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

[0055] FIG. 1 is a schematic perspective view for illustrating
an example of a laminate 1 of the present invention. In FIG. 1,

the laminate 1 comprises a supporting glass substrate 10 and a
processed substrate 11. The supportingglass substrate 10 is bonded
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 supporting glass
substrate 10 and the processed substrate 11. The peeling layer 12

is held in contact with the supporting glass substrate 10, and the
adhesive layer 13 is held in contact with the processed substrate
11.

[0056] As is understood from FIG. 1, the laminate 1 comprises

the supporting glass substrate 10, the peeling layer 12, the adhesive
layer 13, and the processed substrate 11, which are laminated and
arranged in the stated order. The shape of the supporting glass

substrate 10 isdetermined in accordance with the processed substrate
11, and in FIG. 1, both the supporting glass substrate 10 and the
processed substrate 11 have a substantially disc shape. In the
peelinglayer 12, siliconoxide, asilicate compound, siliconnitride,

aluminum nitride, titanium nitride, or the like may be used besides
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amorphous silicon (a-Si). The peeling layer 12 is formed by plasma
CVD, spin coating using a sol-gel method, or the 1ike. The adhesive
layer 13 is formed of a resin and formed through application by,
for example, various printing methods, an ink-jet method, a
spin-coating method, or a roll-coating method. The adhesive layer
13 is removed by being dissolved with a solvent or the like after
the supporting glass substrate 10 is peeled from the processed
substrate 11 with the peeling layer 12.

[0057] FIGS. 2A to 2G are schematic sectional views for
illustrating a manufacturing process for a fan-out type WLP. FIG. 2A
is an illustration of a state in which an adhesive layer 21 is formed
on one surface of a supporting member 20. As necessary, a peeling
layer may be formed between the supporting member 20 and the adhesive
layer 21. Next, as illustrated in FIG. 2B, a plurality of
semiconductor chips 22 are bonded onto the adhesive layer 21. 1In
this case, an active surface of each semiconductor chip 22 is brought
into contact with the adhesive layer 21. Then, as illustrated in
FIG. 2C, the semiconductor chips 22 are molded with a sealing
material 23 of a resin. As the sealing material 23, a material,
which changes less indimensionafter compression forming and changes
less in dimension during formation of wiring, is used. Then, as
illustrated in FIG. 2D and FIG. 2E, a processed substrate 24
having the semiconductor chips 22 molded therein is separated from
the supporting member 20 and is adhesively fixed onto a supporting

glass substrate 26 through intermediation of an adhesive layer 25.
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In this case, in the surface of the processed substrate 24, the
surface on an opposite side to the surface in which the semiconductor
chips 22 are buried is arranged on the supporting glass substrate
26side. Thus, alaminate?27canbeobtained. Asnecessary, apeeling
layer may be formed between the adhesive layer 25 and the supporting
glass substrate 26. After the obtained laminate 27 is conveyed,
as illustrated in FIG. 2F, wiring 28 is formed on the surface of
the processed substrate 24 in which the semiconductor chips 22 are
buried, and then a plurality of solder bumps 29 are formed. Finally,
the processed substrate 24 is separated from the supporting glass
substrate 26 and cut for each semiconductor chip 22 to be used in

a later packaging step (FIG. 2G).

Examples

Example 1

[0058] Now, the present invention is described with reference
to Examples. However, Examples below are merely examples, and the

present invention is by no means limited thereto.

[0059] Glass raw materials were blended so as to comprise as
a glass composition, in terms of mass$%, 65.7% of Si0,, 22% of Al,03,
3.7% of Li,O0, 0.3% of Nay0, 0.3% of K,O0, 0.7% of MgO, 1% of BaO,
% of T1i0,, 2.7% of Zr0,, 1.4% of P,0s, and 0.2% of Sn0O,. After that,

the resultant was loaded into a glass melting furnace to be melted

at from 1,500°C to 1,600°C. Then, the molten glass was supplied

into a roll-out forming device so as to be formed to a thickness
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of 0.7 mm. Finally, the resultant was subjected to boring to be
formedintoasubstantiallydiscshape. Theobtainedglasssubstrate
was measured for an average thermal expansion coefficient within
a temperature range of from 30°C to 380°C. As a result, the average
thermal expansion coefficient was 44%x1077/°C. Each of the obtained
glass substrates (seven samples) was measured for a center thickness,
a maximum thickness, a minimum thickness, an average thickness,
a total thickness variation (TTV), and a warpage level (Warp) with
aBow/Warpmeasurement apparatus SBW-331ML/dmanufacturedby Kobelco
Research Institute, Inc. The results are shown in Table 1 and FIG.
3. FIG. 3 is a 3D image obtained with the Bow/Warp measurement
apparatus SBW-331ML/d manufactured by Kobelco Research Institute,
Inc.

[0060] Then, the surface of the glass substrate was subjected
topolishing treatment with a polishing device. Specifically, both
surfaces of the glass substrate were sandwiched between a pair of
polishing pads having different outer diameters, and both the
surfaces of theglass substrate were subjected topolishing treatment
while the glass substrate and the pair of polishing pads were rotated
together. A part of the glass substrate was caused to extend off
from the polishing pads intermittently during the polishing
treatment. Thepolishingpads were formedof urethane. The average
particle diameter of a polishing slurry used for the polishing
treatment was 2.5 um, and the polishing speed was 15 m/min. Each

of the obtained polished glass substrates (seven samples) was
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measured for a center thickness,

a maximum thickness,

a minimum

thickness, an average thickness, a total thickness variation (TTV),

and a warpage level (Warp) with the Bow/Warp measurement apparatus

SBW-331ML/d manufactured by Kobelco Research Institute, Inc.

results are shown in Table 2 and FIG. 4.

The

FIG. 4 is a 3D image obtained

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 Thickngss TTV | Warp
(am) (am)
(am) (1am) (am) (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 5.4 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 TV Warp
Thickness Thickness Thickness Thickness
(um) (1am)
(pm) (pm) (pm) (pm)
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] As is apparent from Tables 1 and 2 and FIGS. 3 and 4,

the polished glass substrate has a small total thickness variation
and a small warpage level and hence is considered to be suitable
as the supporting glass substrate.

Example 2

[0064] First, glass raw materials were blended so as to have
a glass composition of each of Sample Nos. 1 to 7 shown in Table
3. After that, the resultant was loaded into a glass melting furnace
to be melted at from 1,500°C to 1,600°C. Then, the molten glass
was supplied into an overflow down-draw forming device so as to
be formed to a thickness of 0.8 mm. Each obtained glass substrate
was evaluated for an average thermal expansion coefficient osp-380
within a temperature range of from 30°C to 380°C, a density p, a
strain point Ps, an annealing point Ta, a softening point Ts, a
temperature at a viscosity at high temperature of 10*° dpa-s, a
temperature at a viscosity at high temperature of 10°° dpa-s, a
temperature at a viscosity at high temperature of 10*° dP-s, a

temperature at a viscosity at high temperature of 10?° dpa-s, a
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liguidus temperature TL, and a Young's modulus E. Each glass
substrate after forming was measured for a total thickness variation
and a warpage level with the Bow/Warp measurement apparatus
SBW-331ML/d manufactured by Kobelco Research Institute, Inc. As
a result, each total thickness variation was 3 um, and each warpage

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 65.3 64.0 60.0 58.4 61.4
Al1,0, 8.2 8.0 8.0 8.0 16.7 13.0 18.0
B,0s3 13.5 13.1 8.6 13.3 9.8 0.0 0.5
MgO 0.0 0.0 0.0 0.0 0.8 2.0 3.0
Cal 3.3 3.2 3.2 3.2 8.0 2.0 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 1.0 0.0 0.0 0.0
Na,O 8.7 11.3 13.6 10.1 0.0 14 .5 14 .5
K,0O 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
Sb,0, 0.1 0.0 0.1 0.1 0.0 0.0 0.0
Sno, 0.3 0.3 0.3 0.3 0.2 0.0 0.7
Ol30-380 (xlOJ/°C) 59 68 77 64 38 102 9
o (g/cm®) 2.39 | 2.43 | 2.47 | 2.41 2.46 2.54 2.45
Ps (°C) 535 530 530 530 673 533 564
Ta (°C) 570 565 565 565 725 576 613
Ts (°C) 755 730 735 740 943 793 863
10%° dpa+s (°C) |1,095|1,050|1,045 |1,065 1,256 1,142 1,255
10°° dpa's (°C) |1,305| 1,240 |1,240 | 1,265 | Unmeasured 1,319 1,460
10%° dPa-s (°Q) 1,450|1,385 (1,380 (1,410 1,519 1,431 1,591
10%-° drPa-s (°Q) 1,640 |1,570|1,540 | 1,595 | Unmeasured | Unmeasured | Unmeasured
TL (°C) 890 802 800 850 Unmeasured 880 970
E (GPa) 71 74 75 75 75 75 71
[0066] The average thermal expansion coefficient osg-350 within

a temperature range of from 30°C to 380°C is a value measured with
a dilatometer.
[0067]

The density p is a value measured by a well-known known

Archimedes method.
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[0068] The strain point Ps, the annealing point Ta, and the
softening point Ts are values obtained by measurement based on the
method of ASTM C336.

[0069] The temperatures at viscosities at high temperature of
10*° drPa-s, 10°° dPa-s, and 10°° dPa-s are values obtained by
measurement by a platinum sphere pull up method.

[0070] The liquidus temperature TL is a value obtained by
loading glass powder that has passed through a standard 30-mesh
sieve (500 um) and remainedona 50-mesh sieve (300 pm) intoaplatinum
boat, keeping the glass powder for 24 hours in a gradient heating
furnace, and then measuring, by a microscopic observation, a

temperature at which crystals of glass are deposited.

[0071] The Young's modulus E is a value measured by a resonance
method.
[0072] Then, the surface of the glass substrate was subjected

topolishing treatment with a polishing device. Specifically, both
surfaces of the glass substrate were sandwiched between a pair of
polishing pads having different outer diameters, and both the
surfaces of theglass substrate were subjected topolishing treatment
while the glass substrate and the pair of polishing pads were rotated
together. A part of the glass substrate was caused to extend off
from the polishing pads intermittently during the polishing
treatment. Thepolishingpads were formedof urethane. The average
particle diameter of a polishing slurry used for the polishing

treatment was 2.5 um, and the polishing speed was 15 m/min. Each
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obtained polished glass substrate was measured for a total thickness
variation and a warpage level by the Bow/Warp measurement apparatus
SBW-331ML/d manufactured by Kobelco Research Institute, Inc. As
aresult, eachtotal thicknessvariationwas 0.45um, and each warpage

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
[Claim1] A supportingglass substrate, comprisingapolished surface
on each of both surfaces thereof, and having a thickness of 0.3
mm or more and less than 2.0 mm and a total thickness variation

of less than 5.0 um.

[Claim2] The supportingglass substrateaccordingtoclaiml, wherein
the supporting glass substrate has a total thickness variation of

less than 2.0 um.

[Claim 3] The supporting glass substrate according to claim 1 or
2, wherein the supporting glass substrate has a warpage level of

60 um or less.

[Claim4] A supportingglass substrate, comprisingapolished surface
on each of both surfaces thereof, and having a thickness of 0.3
mm or more and less than 2.0 mm and a total thickness variation of
less than 2.0 um, wherein the supporting glass substrate is formed

by an overflow down-draw method.

[Claim 5] The supporting glass substrate according to any one of
claims 1 to 4, wherein the supporting glass substrate is used for
supporting a processed substrate in a manufacturing process for

a semiconductor package.
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[Claim 6] The supporting glass substrate according to any one of
claims 1 to 5, wherein the supporting glass substrate has a Young's

modulus of 65 GPa or more.

[Claim 7] A laminate, comprising at least a processed substrate
and a supporting glass substrate configured to support the processed
substrate, the supporting glass substrate comprising the supporting

glass substrate of any one of claims 1 to 6.

[Claim 8] The laminate according to claim 7, wherein the processed
substrate comprises at least a semiconductor chip molded with a

sealing material.

[Claim 9] A method of manufacturing a semiconductor package,
comprising the steps of:

preparinga laminate comprising at least a processed substrate
and a supporting glass substrate configured to support the processed
substrate;

conveying the laminate; and

subjecting the processed substrate to processing treatment,

the supportingglass substrate comprising the supportingglass

substrate of any one of claims 1 to 6.

[Claim 10] The method of manufacturing a semiconductor package

according to claim 9, wherein the processing treatment comprises
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a step of arranging wiring on one surface of the processed substrate.

[Claim 11] The method of manufacturing a semiconductor package
accordingtoclaim9or 10, wherein the processing treatment comprises
a step of forming a solder bump on one surface of the processed

substrate.
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