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Description 

Title of Invention: SUPPORTING GLASS SUBSTRATE AND LAMINATE USING 

SAME 

 

Technical Field 

[0001] The present invention relates to a supportin g 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 su pporting glass 

substrate. 

 

Background Art 

[0002] Portable electronic devices, e.g., a cellula r phone, 

a notebook-size personal computer, and a personal d ata 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 t here is a problem 

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] A related-art wafer level package (WLP) is m anufactured 
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by forming bumps into a wafer shape and dicing the wafer into chips.  

However, the related-art WLP has problems in that i t is difficult 

to increase the number of pins, and chipping and th e like of 

semiconductor chips are liable to occur because the  semiconductor 

chips are mounted in a state in which the back surf aces 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 semico nductor chips 

can be prevented by protecting end portions of the semiconductor 

chips. 

 

Summary of Invention 

Technical Problem 

[0005] The fan-out type WLP includes the step of mo lding a 

plurality of semiconductor chips with a sealing mat erial 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 become s difficult to 

arrange wiring at high density on one surface of th e processed 

substrate, and it is also difficult to form the sol der bumps 
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accurately. 

[0007] In order to suppress the change in dimension  of the 

processed substrate, it is effective to use a suppo rting substrate 

configured to support the processed substrate.  How ever, even when 

the supporting substrate is used, it may be difficu lt to arrange 

wiring at high density on one surface of the proces sed substrate 

in some cases. 

[0008] The present invention has been made in view of the 

above-mentioned circumstances, and it is a technica l object of the 

present invention to devise a supporting substrate capable of 

contributing to an increase in density of a semicon ductor package 

and a laminate using the supporting substrate. 

 

Solution to Problem 

[0009] The inventor of the present invention has re peatedly 

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 be ing a polished 

surface, to thereby propose the finding as the pres ent invention.  

That is, a supporting glass substrate according to one embodiment 

of the present invention comprises a polished surfa ce on a surface 

thereof and has a total thickness variation of less  than 5.0 µm.  

The term "total thickness variation" as used herein  refers to a 

difference between a maximum thickness and a minimu m thickness of 
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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] The glass substrate is smoothened easily on the surface 

thereof and has stiffness.  Therefore, when the gla ss substrate is 

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 

accuracy of the processing treatment is enhanced mo re easily.  The 

glass substrate easily transmits light such as UV r ays.  Therefore, 

when the glass substrate is used as the supporting substrate, the 

processed substrate and the supporting glass substr ate can be easily 

fixed to each other through formation of an adhesiv e layer or the 

like.  The processed substrate and the 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 

substrate according to the embodiment of the presen t invention have 

a total thickness variation of less than 2.0 µm. 

[0012] Thirdly, it is preferred that the supporting  glass 

substrate according to the embodiment of the presen t invention have 

a warpage level of 60 µm 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 p lane of the entire 
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supporting glass substrate, and an absolute value o f 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 accor ding to one 

embodiment of the present invention comprises a pol ished surface 

on a surface thereof and has a total thickness vari ation of less 

than 2.0 µm, 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 supp orting a processed 

substrate in a manufacturing process for a semicond uctor package. 

[0015] Sixthly, it is preferred that the supporting  glass 

substrate according to the embodiment of the presen t invention have 

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 

bending resonance method.  1 GPa is equivalent to a bout 101.9 Kgf/mm 2. 

[0016] Seventhly, it is 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 

to support the processed substrate, the supporting glass substrate 

comprising the above-mentioned supporting glass sub strate. 

[0017] Eighthly, it is preferred that, in the lamin ate according 

to the embodiment of the present invention, the pro cessed substrate 

comprise at least a semiconductor chip molded with a sealing material. 
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[0018] Ninthly, it is preferred that a method of ma nufacturing 

a semiconductor package according to one embodiment  of the present 

invention comprise the steps of: preparing a lamina te comprising 

at least a processed substrate and a supporting gla ss substrate 

configured to support the processed substrate; conv eying the 

laminate; and subjecting the processed substrate to  processing 

treatment, the supporting glass substrate comprisin g the 

above-mentioned supporting glass substrate.  The "s tep of conveying 

the laminate" and the "step of subjecting the proce ssed substrate 

to processing treatment" are not required to be per formed 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 met hod of 

manufacturing a semiconductor package according to the embodiment 

of the present invention, the processing treatment comprise a step 

of forming a solder bump on the one surface of the processed substrate. 

[0021] Twelfthly, it is preferred that a semiconduc tor package 

according to one embodiment of the present inventio n be manufactured 

by the above-mentioned method of manufacturing a se miconductor 

package. 

[0022] Thirteenthly, it is preferred that an electr onic device 

according to one embodiment of the present inventio n comprise a 
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semiconductor package, the semiconductor package co mprising the 

above-mentioned semiconductor package. 

 

Brief Description of Drawings 

[0023] FIG. 1 is a schematic perspective view for i llustrating 

an example of a laminate of the present invention. 

 FIGS. 2 are schematic sectional views for illustra ting a 

manufacturing process for a fan-out type WLP. 

 FIG. 3 is a 3D image for showing a surface state o f a sample 

1 before polishing treatment according to [Example 1]. 

 FIG. 4 is a 3D image for showing a surface state o f 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 th e polished surface 

accounts for preferably 50% or more, more preferabl y 70% or more, 

still more preferably 90% or more of the surface.  With this, the 

total thickness variation is reduced easily, and th e warpage level 

is also reduced easily. 

[0025] As a method for polishing treatment, various  methods 

may be adopted.  However, a method involving sandwi ching both 

surfaces of a glass substrate with a pair of polish ing pads and 

subjecting the glass substrate to the polishing tre atment while 

rotating the glass substrate and the pair of polish ing pads together 
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is preferred.  It is preferred that the pair of pol ishing 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 from the polishing pads during polishing.  

With this, the total thickness variation is reduced  easily, and 

the warpage level is also reduced easily.  In the p olishing treatment, 

there is no particular limitation on the polishing depth, but the 

polishing depth is preferably 50 µm or less, 30 µm or less, or 20 

µm or less, particularly preferably 10 µm or less.  As the polishing 

depth becomes smaller, the productivity of the supp orting glass 

substrate is enhanced. 

[0026] In the supporting glass substrate of the pre sent 

invention, the total thickness variation is less th an 5 µm, preferably 

less than 2 µm, 1.5 µm or less, 1 µm or less, less than 1 µm, 0.8 

µm or less, or from 0.1 µm to 0.9 µm, particularly preferably from 

0.2 µm to 0.7 µm.  As the total thickness variation becomes smalle r, 

the accuracy of processing treatment can be enhance d easily.  In 

particular, the wiring accuracy can be enhanced, an d hence 

high-density wiring can be performed.  The strength  of the supporting 

glass substrate is enhanced, with the result that t he supporting 

glass substrate and the laminate are less liable to  be broken.  The 

number of times of reuse of the supporting glass su bstrate can be 

increased. 

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

or less, 50 µm or less, or from 1 µm to 45 µm, particularly preferably 
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from 5 µm to 40 µm.  As the warpage level becomes smaller, the accur acy 

of the processing treatment is enhanced easily.  In  particular, the 

wiring accuracy can be enhanced, and hence high-den sity 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 prefe rably 10 

nm or less, 5 nm or less, 2 nm or less, or 1 nm or less, particularly 

preferably 0.5 nm or less.  As the arithmetic avera ge roughness Ra 

becomes smaller, the accuracy of the processing tre atment can be 

enhanced easily.  In particular, the wiring accurac y is enhanced, 

and hence high-density wiring can be performed.  Th e strength of 

the supporting glass substrate can be enhanced, wit h the result 

that the supporting glass substrate and the laminat e are less liable 

to be broken.  The number of times of reuse of the supporting glass 

substrate can be increased.  The "arithmetic averag e roughness Ra" 

can be measured with an atomic force microscope (AF M). 

[0029] It is preferred that the supporting glass su bstrate of 

the present invention have a substantially disc sha pe or wafer shape, 

and the diameter thereof is preferably 100 mm or mo re 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 int o another shape, 

such as a rectangular shape. 

[0030] In the supporting glass substrate of the pre sent 
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invention, the thickness is preferably less than 2. 0 mm, 1.5 mm 

or less, 1.2 mm or less, 1.1 mm or less, or 1.0 mm or less, particularly 

preferably 0.9 mm or less.  As the thickness become s smaller, the 

mass of the laminate is reduced in weight, and henc e a handling 

property is enhanced.  Meanwhile, when the thicknes s is excessively 

small, the strength of the supporting substrate its elf decreases, 

with the result that the supporting substrate may n ot perform a 

function thereof.  Thus, the thickness is preferabl y 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 tha n 0.7 mm. 

[0031] It is preferred that the supporting glass su 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 

0×10 -7 /°C or more and 120×10 -7 /°C or less.  With this, the thermal 

expansion coefficients of the processed substrate a nd the supporting 

glass substrate are easily matched with each other.   When the thermal 

expansion coefficients of the processed substrate a nd the supporting 

glass substrate are matched with each other, a chan ge in dimension 

(in particular, warping deformation) of the process ed substrate 

during the processing treatment is suppressed easil y.  As a result, 

wiring can be arranged at high density on one surfa ce of the processed 

substrate, and solder bumps can also be formed ther eon 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 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 

processed substrate is small and the ratio of the s ealing material 

within the processed substrate is large.  Meanwhile , it is preferred 

that the average thermal expansion coefficient be d ecreased when 

the ratio of the semiconductor chips within the pro cessed substrate 

is large and the ratio of the sealing material with in the processed 

substrate is small. 

[0034] When the average thermal expansion coefficie nt within 

a temperature range of from 30°C to 380°C is set to  0×10 -7 /°C or 

more and less than 50×10 -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 2O3, 0.1% to 6% of Li 2O, 0% to 

8% of Na 2O+K2O, and 0% to 10% of MgO+CaO+SrO+BaO, or preferably 

comprises 55% to 75% of SiO 2, 10% to 30% of Al 2O3, 0% to 0.3% of 

Li 2O+Na2O+K2O, and 5% to 20% of MgO+CaO+SrO+BaO.  When the aver age 

thermal expansion coefficient within a temperature range of from 

30°C to 380°C is set to 50×10 -7 /°C or more and less than 75×10 -7 /°C, 

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 2O3, 5% to 20% of B 2O3, 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 2O, and 

0% to 10% of K 2O.  When the average thermal expansion coefficient 
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within a temperature range of from 30°C to 380°C is  set to 75×10 -7 /°C 

or more and 85×10 -7 /°C or less, the supporting glass substrate 

preferably comprises as a glass composition, in ter ms of mass%, 

60% to 75% of SiO 2, 5% to 15% of Al 2O3, 5% to 20% of B 2O3, 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, 7% to 16% of Na 2O, and 0% to 8% of K 2O.  When the average 

thermal expansion coefficient within a temperature range of from 

30°C to 380°C is set to more than 85×10 -7 /°C and 120×10 -7 /°C or less, 

the supporting glass substrate preferably comprises  as a glass 

composition, in terms of mass%, 55% to 70% of SiO 2, 3% to 13% of 

Al 2O3, 2% to 8% of B 2O3, 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 2O, 

and 0% to 5% of K 2O.  With this, the thermal expansion coefficient 

is regulated easily within a desired range, and dev itrification 

resistance is enhanced.  Therefore, a glass substra te having a small 

total thickness variation is formed easily. 

[0035] In the supporting glass substrate of the pre sent 

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 prefer ably 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 preferably less than 1,150°C, 



 13

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 9 50°C or less, 

particularly preferably 940°C or less.  With this, a glass substrate 

is formed easily by a down-draw method, in particul ar, an overflow 

down-draw method.  Therefore, a glass substrate hav ing a small 

thickness is manufactured easily, and the total thi ckness variation 

after forming can be reduced.  During forming, a de vitrified crystal 

is less liable to be generated.  As a result, the t otal thickness 

variation is reduced easily to less than 2.0 µm through a small 

amount of polishing.  The term "liquidus temperatur e" as used herein 

can be calculated by loading glass powder that has passed through 

a standard 30-mesh sieve (500 µm) and remained on a 50-mesh sieve 

(300 µm) into a platinum boat, then keeping the glass pow der for 

24 hours in a gradient heating furnace, and measuri ng a temperature 

at which crystals of glass are deposited. 

[0037] The viscosity at a liquidus temperature is p referably 

104.6  dPa ·s or more, 10 5.0  dPa ·s or more, 10 5.2  dPa ·s or more, 10 5.4  

dPa·s or more, or 10 5.6  dPa ·s or more, particularly preferably 10 5.8  

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, a glass substrate having a small thickne ss is manufactured 

easily, and the total thickness variation after for ming can be reduced.  

During forming, a devitrified crystal is less liabl e to be generated.  

As a result, the total thickness variation is reduc ed easily to 

less than 2.0 µm through a small amount of polishing.  The "viscos ity 
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at a liquidus temperature" can be measured by a pla tinum sphere 

pull up method.  The viscosity at a liquidus temper ature is an 

indicator of formability.  As the viscosity at a li quidus temperature 

becomes higher, the formability is enhanced. 

[0038] The temperature at 10 2.5  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 from 1,200°C to 1, 300°C.  When the 

temperature at 10 2.5  dPa ·s increases, meltability is degraded, and 

the manufacturing cost of a glass substrate rises.  The "temperature 

at 10 2.5  dPa ·s" can be measured by the platinum sphere pull up m ethod.  

The temperature at 10 2.5  dPa ·s corresponds to a melting temperature.  

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% 

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 su bstrate to adhere 

to each other with an adhesive layer through irradi ation with UV 

rays, and in addition, it becomes difficult to peel  the supporting 

substrate from the processed substrate with a peeli ng layer through 

irradiation with the UV rays.  The "UV transmittanc e at a wavelength 

of 300 nm in the thickness direction" can be evalua ted by, 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 presen t invention 

is preferably formed by a down-draw method, in part icular, an overflow 

down-draw method.  The overflow down-draw method re fers 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 join ed, to thereby 

manufacture a glass substrate.  When a glass substr ate 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 th e trough-shaped 

refractory.  Therefore, a glass substrate having a small thickness 

is manufactured easily, and the total thickness var iation can be 

reduced.  As a result, the total thickness variatio n is reduced easily 

to less than 2.0 µm through a small amount of polishing.  The structu re 

and material of the trough-shaped structure are not  particularly 

limited as long as desired dimensions and surface a ccuracy can be 

realized.  Further, a method of applying a force to  glass at the 

time of performing down-draw downward is also not p articularly 

limited.  For example, there may be adopted a metho d involving 

rotating a heat-resistant roll having a sufficientl y large width 

in a state of being in contact with glass, to there by draw the glass, 

or a method involving allowing a plurality 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, be sides the 

overflow down-draw method, for example, a slot down  method, a redraw 

method, a float method, a roll-out method, or the l ike may also 

be adopted. 

[0042] It is preferred that the supporting glass su bstrate of 

the present invention have a polished surface on a surface thereof 

and be formed by the overflow down-draw method.  Wi th 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 µm, in 

particular, 1.0 µm or less. 

[0043] It is preferred that the supporting glass su bstrate of 

the present invention not be subjected to ion excha nge treatment 

and not have a compressive stress layer on the surf ace 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 subj ected to the ion 

exchange treatment, it becomes difficult to reduce the total 

thickness variation of the supporting glass substra te.  The 

supporting glass substrate of the present invention  does not exclude 

the mode of being subjected to the ion exchange tre atment, to thereby 

form a compressive stress layer on the surface ther eof.  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 lay er on the surface 

thereof. 

[0044] The laminate of the present invention has a feature of 

comprising at least a processed substrate and a sup porting glass 

substrate configured to support the processed subst rate, the 

supporting glass substrate comprising the above-men tioned 

supporting glass substrate.  Here, the technical fe atures 

(preferred configuration and effects) of the lamina te of the present 

invention overlap the technical features of the sup porting glass 

substrate of the present invention.  Thus, the deta ils of the 

overlapping portions are omitted in this descriptio n. 

[0045] It is preferred that the laminate of the pre sent 

invention comprise an adhesive layer between the pr ocessed substrate 

and the supporting glass substrate.  It is preferre d that the adhesive 

layer be formed of a resin, and for example, a ther mosetting resin, 

a photocurable resin (in particular, a UV-curable r esin), and the 

like are preferred.  It is preferred that the adhes ive 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 m anufacturing 

process for a semiconductor package, and the accura cy of the 

processing treatment can be enhanced. 

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

invention further comprise a peeling layer between the processed 



 18

substrate and the supporting glass substrate, more specifically, 

between the processed substrate and the adhesive la yer.  With this, 

after the processed substrate is subjected to prede termined 

processing treatment, the processed substrate is ea sily peeled from 

the supporting glass substrate.  From the viewpoint  of productivity, 

it is preferred that the processed substrate be pee led 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 

irradiation with laser light or the like.  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, thr ough irradiation 

with light having predetermined intensity.  There a re the case where 

components contained in the peeling layer turn into  gas to be released, 

to thereby cause separation, through irradiation wi th light, and 

the case where the peeling layer absorbs light to t urn into gas 

and the vapor thereof is released, to thereby cause  separation. 

[0048] In the laminate of the present invention, it  is preferred 

that the supporting glass substrate be larger than the processed 

substrate.  With this, even when the center positio ns of the processed 

substrate and the supporting glass substrate are sl ightly separated 

from each other at a time when the processed substr ate and the 

supporting glass substrate are supported, an edge p ortion of the 
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processed substrate is less liable to extend off fr om the supporting 

glass substrate. 

[0049] A method of manufacturing a semiconductor pa ckage of 

the present invention has a feature of comprising t he steps of: 

preparing a laminate comprising at least a processe d substrate and 

a supporting glass substrate configured to support the processed 

substrate; conveying the laminate; and subjecting t he processed 

substrate to processing treatment, the supporting g lass substrate 

comprising the above-mentioned supporting glass sub strate.  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 sup porting glass 

substrate and laminate of the present invention.  T hus, the details 

of the overlapping portions are omitted in this des cription. 

[0050] In the method of manufacturing a semiconduct or package 

of the present invention, it is preferred that the processing 

treatment be treatment involving arranging wiring o n one surface 

of the processed substrate or treatment involving f orming solder 

bumps on one surface of the processed substrate.  I n the method of 

manufacturing a semiconductor package of the presen t invention, 

the total thickness variation of the supporting gla ss substrate 

is small, and hence, those steps can be performed p roperly. 

[0051] Besides the foregoing, the processing treatm ent may be 

any of treatment involving mechanically polishing o ne surface (in 

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

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 sup porting glass 

substrate) of the processed substrate to wet etchin g.  In the method 

of manufacturing a semiconductor package of the pre sent invention, 

warpage is less liable to occur in the processed su bstrate, and 

the stiffness of the laminate can be maintained.  A s a result, the 

processing treatment can be performed properly. 

[0052] The semiconductor package of the present inv ention has 

a feature of being manufactured by the above-mentio ned method of 

manufacturing a semiconductor package.  Here, the t echnical 

features (preferred configuration and effects) of t he semiconductor 

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 

package comprising the above-mentioned semiconducto r package.  Here, 

the technical features (preferred configuration and  effects) of 

the electronic device of the present invention over lap the technical 

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. 1 is a schematic perspective view for i llustrating 

an example of a laminate 1 of the present invention .  In FIG. 1, 

the laminate 1 comprises a supporting glass substra te 10 and a 

processed substrate 11.  The supporting glass subst rate 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 suppo rting glass 

substrate 10 and the processed substrate 11.  The p eeling layer 12 

is held in contact with the supporting glass substr ate 10, and the 

adhesive layer 13 is held in contact with the proce ssed substrate 

11. 

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

the supporting glass substrate 10, the peeling laye r 12, the adhesive 

layer 13, and the processed substrate 11, which are  laminated and 

arranged in the stated order.  The shape of the sup porting glass 

substrate 10 is determined in accordance with the p rocessed substrate 

11, and in FIG. 1, both the supporting glass substr ate 10 and the 

processed substrate 11 have a substantially disc sh ape.  In the 

peeling layer 12, silicon oxide, a silicate compoun d, silicon nitride, 

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 li ke.  The adhesive 

layer 13 is formed of a resin and formed through ap plication by, 

for example, various printing methods, an ink-jet m ethod, 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 th e processed 

substrate 11 with the peeling layer 12. 

[0057] FIGS. 2 are schematic sectional views for il lustrating 

a manufacturing process for a fan-out type WLP.  FI G. 2(a) is an 

illustration of a state in which an adhesive layer 21 is formed 

on one surface of a supporting member 20.  As neces sary, a peeling 

layer may be formed between the supporting member 2 0 and the adhesive 

layer 21.  Next, as illustrated in FIG. 2(b), a plu rality of 

semiconductor chips 22 are bonded onto the adhesive  layer 21.  In 

this case, an active surface of each semiconductor chip 22 is brought 

into contact with the adhesive layer 21.  Then, as illustrated in 

FIG. 2(c), the semiconductor chips 22 are molded wi th a sealing 

material 23 of a resin.  As the sealing material 23 , a material, 

which changes less in dimension after compression f orming and changes 

less in dimension during formation of wiring, is us ed.  Then, as 

illustrated in FIG. 2(d) and FIG. 2(e), a processed  substrate 24 

having the semiconductor chips 22 molded therein is  separated from 

the supporting member 20 and is adhesively fixed on to a supporting 

glass substrate 26 through intermediation of an adh esive layer 25.  
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In this case, in the surface of the processed subst rate 24, the 

surface on an opposite side to the surface in which  the semiconductor 

chips 22 are buried is arranged on the supporting g lass substrate 

26 side.  Thus, a laminate 27 can be obtained.  As necessary, a peeling 

layer may be formed between the adhesive layer 25 a nd the supporting 

glass substrate 26.  After the obtained laminate 27  is conveyed, 

as illustrated in FIG. 2(f), wiring 28 is formed on  the surface 

of the processed substrate 24 in which the semicond uctor chips 22 

are buried, and then a plurality of solder bumps 29  are formed.  

Finally, the processed substrate 24 is separated fr om the supporting 

glass substrate 26 and cut for each semiconductor c hip 22 to be 

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

 

Examples 

Example 1 

[0058] Now, the present invention is described with  reference 

to Examples.  However, Examples below are merely ex amples, and the 

present invention is by no means limited thereto. 

[0059] Glass raw materials were blended so as to co mprise as 

a glass composition, in terms of mass%, 65.7% of Si O2, 22% of Al 2O3, 

3.7% of Li 2O, 0.3% of Na 2O, 0.3% of K 2O, 0.7% of MgO, 1% of BaO, 

2% of TiO 2, 2.7% of ZrO 2, 1.4% of P 2O5, and 0.2% of SnO 2.  After that, 

the resultant was loaded into a glass melting furna ce 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 t o a thickness 



 24

of 0.7 mm.  Finally, the resultant was subjected to  boring to be 

formed into a substantially disc shape.  The obtain ed glass substrate 

was measured for an average thermal expansion coeff icient within 

a temperature range of from 30°C to 380°C.  As a re sult, the average 

thermal expansion coefficient was 44×10 -7 /°C.  Each of the obtained 

glass substrates (seven samples) was measured for a  center thickness, 

a maximum thickness, a minimum thickness, an averag e thickness, 

a total thickness variation (TTV), and a warpage le vel (Warp) with 

a Bow/Warp measurement apparatus SBW-331ML/d manufa ctured by 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 Resea rch Institute, 

Inc. 

[0060] Then, the surface of the glass substrate was  subjected 

to polishing treatment with a polishing device.  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 

surfaces of the glass substrate were subjected to p olishing 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 p olishing 

treatment.  The polishing pads were formed of ureth ane.  The average 

particle diameter of a polishing slurry used for th e polishing 

treatment was 2.5 µm, and the polishing speed was 15 m/min.  Each 

of the obtained polished glass substrates (seven sa mples) was 
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measured for a center thickness, a maximum thicknes s, a minimum 

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

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

SBW-331ML/d manufactured by Kobelco Research Instit ute, Inc.  The 

results are shown in Table 2 and FIG. 4.  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 
Thickness 

( µm) 

Maximum 
Thickness 

( µm) 

Minimum 
Thickness 

( µm) 

Average 
Thickness 

( µm) 

TTV 
( µm) 

Warp 
( µm) 

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 
Thickness 

( µm) 

Maximum 
Thickness 

( µm) 

Minimum 
Thickness 

( µm) 

Average 
Thickness 

( µm) 

TTV 
( µm) 

Warp 
( µm) 

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 thic kness variation 

and a small warpage level and hence is considered t o be suitable 

as the supporting glass substrate. 

Example 2 

[0064] First, glass raw materials were blended so a s to have 

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

3.  After that, the resultant was loaded into a gla ss 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 dev ice so as to 

be formed to a thickness of 0.8 mm.  Each obtained glass substrate 

was evaluated for an average thermal expansion coef ficient α30-380  

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

strain point Ps, an annealing point Ta, a softening  point Ts, a 

temperature at a viscosity at high temperature of 1 04.0  dPa ·s, a 

temperature at a viscosity at high temperature of 1 03.0  dPa ·s, a 

temperature at a viscosity at high temperature of 1 02.5  dP ·s, a 

temperature at a viscosity at high temperature of 1 02.0  dPa ·s, a 
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liquidus temperature TL, and a Young's modulus E.  Each glass 

substrate after forming was measured for a total th ickness variation 

and a warpage level with the Bow/Warp measurement a pparatus 

SBW-331ML/d manufactured by Kobelco Research Instit ute, Inc.  As 

a result, each total thickness variation was 3 µm, and each warpage 

level was 70 µm. 

[0065] [Table 3] 

 No. 1  No. 2  No. 3  No. 4  No. 5 No. 6 No. 7 

Components 
(wt%) 

SiO 2 65.0 63.2 65.3 64.0 60.0 58.4 61.4 
Al 2O3 8.2 8.0 8.0 8.0 16.7 13.0 18.0 
B2O3 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 
CaO 3.3 3.2 3.2 3.2 8.0 2.0 0.0 
SrO 0.0 0.0 0.0 0.0 4.5 0.0 0.0 
ZnO 0.9 0.9 0.9 1.0 0.0 0.0 0.0 
Na2O 8.7 11.3 13.6 10.1 0.0 14.5 14.5 
K2O 0.0 0.0 0.0 0.0 0.0 5.5 2.0 

ZrO2 0.0 0.0  0.0  0.0  0.0  4.5 0.0 
Sb2O3 0.1 0.0 0.1 0.1 0.0 0.0 0.0 
SnO2 0.3 0.3 0.3 0.3 0.2 0.0 0.7 

α30- 380  (×10 - 7/°C) 59 68 77 64 38 102 91 
ρ (g/cm 3) 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 

104.0  dPa ·s (°C) 1,095  1,050  1,045  1,065  1,256 1,142 1,255 
103.0  dPa ·s (°C) 1,305  1,240  1,240  1,265  Unmeasured  1,319 1,460 
102.5  dPa ·s (°C) 1,450  1,385  1,380  1,410  1,519 1,431 1,591 
102.0  dPa ·s (°C) 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 α30-380  within 

a temperature range of from 30°C to 380°C is a valu e measured with 

a dilatometer. 

[0067] The density ρ 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 measureme nt based on the 

method of ASTM C336. 

[0069] The temperatures at viscosities at high temp erature of 

104.0  dPa ·s, 10 3.0  dPa ·s, and 10 2.5  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 µm) and remained on a 50-mesh sieve (300 µm) into a platinum 

boat, keeping the glass powder for 24 hours in a gr adient heating 

furnace, and then measuring, by a microscopic obser vation, a 

temperature at which crystals of glass are deposite d. 

[0071] The Young's modulus E is a value measured by  a resonance 

method. 

[0072] Then, the surface of the glass substrate was  subjected 

to polishing treatment with a polishing device.  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 

surfaces of the glass substrate were subjected to p olishing 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 p olishing 

treatment.  The polishing pads were formed of ureth ane.  The average 

particle diameter of a polishing slurry used for th e polishing 

treatment was 2.5 µm, 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 measu rement apparatus 

SBW-331ML/d manufactured by Kobelco Research Instit ute, Inc.  As 

a result, each total thickness variation was 0.45 µm, and each warpage 

level was 35 µm. 

 

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 

[Claim 1] A supporting glass substrate, comprising a polished surface 

on a surface thereof and having a total thickness v ariation of less 

than 5.0 µm. 

 

[Claim 2] The supporting glass substrate according to claim 1, wherein 

the supporting glass substrate has a total thicknes s variation of 

less than 2.0 µm. 

 

[Claim 3] The supporting glass substrate according to claim 1 or 

2, wherein the supporting glass substrate has a war page level of 

60 µm or less. 

 

[Claim 4] A supporting glass substrate, comprising a polished surface 

on a surface thereof and having a total thickness v ariation of less 

than 2.0 µm, 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 substra te is used for 

supporting a processed substrate in a manufacturing  process for 

a semiconductor package. 

 

[Claim 6] The supporting glass substrate according to any one of 

claims 1 to 5, wherein the supporting glass substra te has a Young's 
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modulus of 65 GPa or more. 

 

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

and a supporting glass substrate configured to supp ort the processed 

substrate, the supporting glass substrate comprisin g the supporting 

glass substrate of any one of claims 1 to 6. 

 

[Claim 8] The laminate according to claim 7, wherei n the processed 

substrate comprises at least a semiconductor chip m olded with a 

sealing material. 

 

[Claim 9] A method of manufacturing a semiconductor  package, 

comprising the steps of: 

 preparing a laminate comprising at least a process ed substrate 

and a supporting glass substrate configured to supp ort the processed 

substrate; 

 conveying the laminate; and 

 subjecting the processed substrate to processing t reatment, 

 the supporting glass substrate comprising the supp orting glass 

substrate of any one of claims 1 to 7. 

 

[Claim 10] The method of manufacturing a semiconduc tor package 

according to claim 9, wherein the processing treatm ent comprises 

a step of arranging wiring on one surface of the pr ocessed substrate. 
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[Claim 11] The method of manufacturing a semiconduc tor package 

according to claim 9 or 10, wherein the processing treatment comprises 

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 

method of manufacturing a semiconductor package of any one of claims 

9 to 11. 

 

[Claim 13] An electronic device, comprising a semic onductor package, 

wherein the semiconductor package comprises the sem iconductor 

package of claim 12. 


