1 SPECI FI CATI ON FI XI NG CARRI ER, FI XI NG CARRI ER MANUFACTURI NG METHOD,

METHOD OF USI NG FI XI NG CARRI ERS AND SUBSTRATE STORAGE CONTAINER 5
Technical Field [0001] The present invention relates to a fixing carrier
for itens to be | oaded, such as substrhtes typified by seniconductor

waf ers, quartz glass, etc., printed circuit 10 boards, chip parts and others
that are difficult to handle by thenselves, as well as relating to the
manuf acturing method of the fixing carrier, method of using the fixing
carrier and a substrate storage container. Background Art 15 [0002]
Recently, there has been a trend ¢pm@rdscent@igenent of sem conductor
wafers in dianmeter from200 mmto 300 mm A 300 mm type sem conductor wafer

is fornmed w t IFIXINGUICARRIER, EFIXING (A& RIDRe MASUTIAGTURIINGN MBITRIOEGt | ve t ape
for 20 backgrinding is stuck on the obverse side taking into consideration

packagi ng reqMEHO f OF @siageredINGr CORRIERS AND. SUBBERATHEE SWokaGE ar e
subjected to a thinning process in which the reverse side of the wafer is
t hi nned or background by a backgrioonTgInerhi ne, and followed by a dicing
process 25 where the protective tape is peeled off and dicing tape for
5 Technical Field
[0001]

The present invention relates to a fixing carrier for
items to be loaded, such as substrates typified by
semiconductor wafers, quartz glass, etc., printed circuit

10 boards, chip parts and others that are difficult to handle
by themselves, as well as relating to the manufacturing method
of the fixing carrier, method of using the fixing carrier
and a substrate storage container.

Background Art

15 [0002]

Recently, there has been a trend towards enlargement
of semiconductor wafers in diameter from 200 mm to 300 mm.

A 300 mm type semiconductor wafer is formed with circuit
patterns on the obverse side, then protective tape for

20 backgrinding is stuck on the obverse side taking into
consideration packaging regquests for a layered structure,
etc., then the wafers are subjected to a thinning process
in which the reverse side of the wafer is thinned or background

by a backgrinding machine, and followed by a dicing process

25 where the protective tape is peeled off and dicing tape for



2 the dicing process is stuck on. [0003] The sem conductor wafers with
dicing tape thus stuck thereon should be shipped froma factory to anot her
so that 5 they are forned into IC chips, which in turn are nounted on

dedi cated carriers and subjected to bondéng, sealing and ot her

manuf acturi ng processes (see Patent docunent 1). Patent docunent 1: Japanese
Pat ent Application Laid-open Sho 59-227195. 10 Disclosure of Invention
Probl ens to be Solved by the Invention [0004] Thus, the conventi onal

sem conductor wafers are processed as above, hence becone easy to warp and
crack becausehel@ithey atrecesskedl gtubknaad by backgrinding. As a result
there is a serious problemthat it is remarkably difficult to properly
transport thgmobdgm one factory to another w thout damaging them As the
met hod for solving this problem use of the 20 aforenentioned dedicated
carrier can be comdiedeeadcoHaweretr, watfkrs e@athi €icisagdedpeatadst eruakd only
for, in-plant transportation, so that it cannot be used for a long-term
shi pment fromhereopl ahbuld BaGitiggpdieavseai fatsonptt@dair siostHesi gned

taking into account severe shipnent conditions, 25 etc.

5 they are formed into IC chips, which in turn are mounted on
dedicated carriers and subjected tobonding, sealingandother
manufacturing processes (see Patent document 1).

Patent document 1: Japanese Patent Application Laid-open Sho
59-227195.
10 Disclosure of Invention
Problems to be Solved by the Invention
[0004]
Thus, the conventional semiconductor wafers are
processed as above, hence become easy towarp and crack because
15 they are markedly thinned by backgrinding. As a result there
isaseriousproblemthat it isremarkablydifficult toproperly
transport them from one factory to another without damaging
them.
As the method for solving this problem, use of the
20 aforementioned dedicated carrier can be considered. However,
this carrier is dedicated to, and only for, in-plant
transportation, so that it cannot be used for a long-term
shipment from one plant to another because it is not one that
is designed taking into account severe shipment conditions,

25 etc.



3 [0005] Further, if dicing tape has been stuck to the sem conductor
wafers for a long period during shipnent from one plant to another, there
is nore than a small risk of the 5 adhesive of the dicing tape transferring
to bunps of circuits, causing troubles.3[0006] The present invention has
been devised in view of the above, it is therefore an object of the present
invention 10 to provide a fixing carrier, a fixing carrier manufacturing
met hod, a method of using the fixing carrier and a substrate storage
cont ai ner, which provide proper shipnent of itens to be |oaded that are
prone to warpoandjcrack. Means for Solving the Problens 15 [0007] In order
to solve the above problens, in the present invention, a deformble
supporting | ayer fFhatheepoudblycisgyppapkshas beem taubk koaded is |aid over
a base, the fixing carrier includes: a sectioned space fornmed in the base

and 20 cover edmiyohbacsuppeateng f@yer loagpper £6d idur i whdetheint fiba
sectioned space and supporting the supporting layer in contact therewth;
and an exhaushepp3sagetd Gnabhaw, nghaire ioutord tHae seshadDhedi Spactethbat is

formed in the base and covered by the supporting |ayer. 25 [0008]
5 adhesive of the dicing tape transferring to bumps of circuits,
causing troubles.
[0006]
The present invention has been devised in view of the
above, it is therefore an object of the present invention
10 to provide a fixing carrier, a fixing carrier manufacturing
method, a method of using the fixing carrier and a substrate
storage container, which provide proper shipment of items
to be loaded that are prone to warp and crack.
Means for Solving the Problems
15 [0007]

In order to solve the above problems, in the present
invention, a deformable supporting layer that removably
supports an item to be loaded is laid over a base, the fixing
carrier includes: a sectioned space formed in the base and

20 covered by the supporting layer; a projection provided in
the sectioned space and supporting the supporting layer in
contact therewith; and an exhaust passage for drawing air
out of the sectioned space that is formed in the base and
covered by the supporting layer.

25 [0008]



4 The base may be fornmed of a flat plate having rigidity and an ‘
approxi mately circul ar shape, viewed fromtop while the supporting |layer is
formed of elastomer. At |east part of the deform ng area of the supporting

5 layer may be processed with non-stick #reatnent. The deform ng area of the
supporting |layer may be the surface of a non-contact portion where the
supporting layer is not in contact wwth the projection. [0009] 10 The
obverse surface at a contact portion where the supporting layer is in
contact with the projection may be fornmed to be a non-sticky surface. The

itens to be |oadegpmay,be b @8 ¢oRAULEt 88 yafnlt thake h_@%ﬁ@em?@&w?ound-
15 The projection is preferably as high as 0.05 nm or higher. 0010

Mul tiple propgat QNS pBYx DR PLOYI S8k 5100 ASHAD L faltreLreRMAREE RELYEEN
proj ections. The configuration may further include a negative pressure 20

source that EﬁeceaagskégngolspgreiBayékm938§§g@1§9€oﬂéews air out of the
sectioned space so as to deformthe supporting layer. [0011] Further, in

order to solve thgrabeygtPpOPt &b + ACRIMY MG nZarld betReesepbokhyLPtion, a
fixing carrier manufacturing
5 layer may be processed with non-stick treatment.

The deforming area of the supporting layer may be the
surface of a non-contact portion where the supporting layer
is not in contact with the projection.

[0009]

10 The obverse surface at a contact portion where the
supporting layer is in contact with the projection may be
formed to be a non-sticky surface.

The items to be loaded may be a semiconductor wafer that
has been background.

15 The projection is preferablyashighas 0.05mmor higher.
[0010]

Multiple projections may be provided so as to create
clearance between projections.

Theconfigurationmay further includeanegativepressure

20 source that is connected to the exhaust passage and draws
air out of the sectioned space so as to deform the supporting
layer.

[0011]
Further, in order to solve the above problems, according

25 to the present invention, a fixing carrier manufacturing



5 nethod for manufacturing any one of the fixing carriers defined in
Clains 1 through 9, includes the steps of: placing a concavo-convex surface
of a stanper into contact with a thernoplastic resin sheet to heat and
press it; and cooling 5 the sheet while pressing it so as to format | east
projection(s), anong the base, sectioned space, projection(s) and exhaust
passage. Here, it is preferred that the resin sheet is heated and pressed
at a tenperature ranging fromthe glass transition 10 tenperature of the
resin to 50 deg. C greater than that and cooled at a tenperature |ower by 20

deg. C or nofethbafdrhitanighassut ivNshyiose d EoReraking cd00led]s d&EBihber, in
order to solve the above problens, the present 15 invention is

characterizedni 01bhat anthteiyhosbeiheadadsi sher anepsr bed Pshbgng &i Xi ng
carrier defined in any one of Cains 1 to 8 [0013] Further, in order to

sol ve the abewgcptobktensext Berpaesest a28thmpent ifbol BoAtsybskiiaheast orage
container for accommopdating fixing carriers defined in any one of Cains 1

to 9, conprighB@inoplaktobtr OPEN DrHEAItREheBOU¥Nd Wfesca@Madat t8glingXi ng
carriers; a door elenent which opens and closes the front face of the

cont aisner bodyie strettweile poEs S ot tsiongs £ b XoRfh dAlEd £ préYet0ioBAsDN the
wal |l s on both sides of the container body.
among the base, sectioned space, projection(s) and exhaust
passage.
Here, it is preferred that the resin sheet is heated
and pressed at a temperature ranging from the glass transition
10 temperature of the resin to 50 deg. C greater than that and
cooled at a temperature lower by 20 deg. C or more than the
glass transition temperature.
[0012]
Further, inorderto solve the aboveproblems, the present
15 invention is characterized in that an item to be loaded is
transportedusinga fixingcarrierdefined inanyone of Claims
1 to 8.
[0013]
Further, inorderto solve the aboveproblems, the present
20 invention is a substrate storage container for accommodating
fixingcarriersdefinedinanyoneof Claims1lto 9, comprising:
afront-opencontainerbody for accommodating fixingcarriers;
a door element which opens and closes the front face of the
container body; and teeth for supporting fixing carriers

25 formed on the walls on both sides of the container body.



6 [0014] It is preferred that each tooth is conprised of a flat plate that
is provided on the side wall of the container body so as to extend al ong
the side periphery of the fixing carrier, 5 a front nediumthick area that
is formed at the front interior side ofthe flat plate and supports the
fixing carrier; and a rear nediumthick area that is forned in the rear
part of the flat plate and supports the fixing carrier. [0015] 10 Here,
the base and fixing carrier specified in Clains may be provided in an
approximately circular form approximately elliptic form approximately
rectangul ar ffoomg] approxi mately polygonal form etc., viewed fromtop, and
may be those acconmpdated in a storage contai ner for substrates 15 or maynot
be. Exanpl es of itensstmrdfetoadlathatakalctasbothnis usenpsi sud efoemalatpl e
precision substrates, liquid crystal glass, quartz glass, photonasks,
circuit boargdatehtipatpard proveddd dn amesside waddt bfigh he ardriias ddmysdof
sheets, thin electronic parts, etc. In the case where the itens to be
| oaded are 2@8cm<sebIixterslbibnattes, s séepeanghetrgrofvahersi XiSig vateterand GaP
waf ers) having a diameter of 200 nm 300 mm 400 nm and 450 nm are
i ncl uded. [OQlfijontThedsuppohtickgteryehaays isemedrdtouiekinruds: ahtekrastoner s
25 and rubbers having flexibility, and either nay be bonded to
side of the flat plate and supports the fixing carrier; and
a rear medium-thick area that is formed in the rear part of
the flat plate and supports the fixing carrier.
[0015]
10 Here, the base and fixing carrier specified in Claims
may be provided in an approximately circular form,
approximatelyelliptic form, approximately rectangular form,
approximately polygonal form, etc., viewed from top, and may
be those accommodated in a storage container for substrates
15 ormaynotbe. Examplesof itemstobeloaded, at least, include
singleormultipleprecisionsubstrates, liquidcrystalglass,
guartz glass, photomasks, circuit boards, chip parts, lead
frames for testing, various kinds of sheets, thin electronic
parts, etc. In the case where the items to be loaded are
20 precision substrates, semiconductor wafers (Si wafers and
GaP wafers) having a diameter of 200 mm, 300 mm, 400 mm and
450 mm are included.
[0016]

The supporting layer may use various kinds of elastomers

25 and rubbers having flexibility, and either may be bonded to



7 the projections or may not be. At |least part of the deform ng area of
this supporting | ayer may be processed with non-stick treatnent having a
pattern of single or nmultiple straight |ines,cross- shaped pattern,
X-shaped pattern, spiral pattern, 5 lattiée pattern, pol ka dot pattern,
honeyconb pattern, squanous pattern, continuous swastika pattern ora
conbi nation of these, or may be processed with non-stick treatnent so as
to display a conpany nane, predetermned |letters and characters etc. The
non-stick treatnent nmay be made in any 10 manner as long as it has a size
and range thahegirdgasti provrdesy nattise ggart Ieast ipartf of thendeadroinghe item
to be |l oaded. [0017) The projections nay be provided in a cylindrical form
prismform &rastetchiscalppartmng lageo-pyy o pdabcéosead etich ndd-anilckhet her
it is hollowor solid is not particularly limted. Either single or multiple
exhaust passagestmayptbbapioyi dedattdhe bfxshggtaroremuttnpbe sseadigbt only
to transport from one plant to another but also for in-plant conveyance of
the itens tadihes| cades-shapegipdtieren akeshapedps titepes sfi2dl sabséraf e
storage containers such as FOSB, FOUP, SMALLFOUP, etc., any can be used.
The coént ai nedabbodygeopathersubpbilabedost paagernpnhanagcomhypbétproyided in a
transparent, opaque or translucent form [0018] 25 According to the
present i nvestuenpuplpaditrgngrceriteimuaus swastikapatternoracombination
of these, or may be processed with non-stick treatment so
as to display a company name, predetermined letters and
characters etc. The non-stick treatment may be made in any
10 manner as long as it has a size and range that at least provides
a trigger function for removal of the item to be loaded.
[0017]
The projections may be provided in a cylindrical form,
prism form, frusto-conical form, frusto-pyramidal form etc.
15 and whether it is hollow or solid is not particularly limited.
Either single or multiple exhaust passages may be provided.
The fixing carrier can be used not only to transport from
one plant to another but also for in-plant conveyance of the
items to be loaded. Though there are various types of
20 substrate storage containers such as FOSB, FOUP, SMALLFOQOUP,
etc., any can be used. The container body of the substrate
storage container may be provided in a transparent, opaque
or translucent form.

[0018]

25 According to the present invention, placing an item to



6 be |loaded on the supporting layer laid over the fixing carrier base and
pressing it nmakes it possible to hold the itemto be |oaded on the
supporting layer. Upon this, the itemto be |oaded is placed into closed
contact with the supporting 5 layer, so Bhe itemw |l hardly flex and warp
even if it is thin. Effect of the Invention [0019] According to the
present invention, even if the itens 10 to be | oaded are sem conductor

waf ers which are easy to warp and easy to break, it is possible to be
effective in performng proper transfer, carrying, conveyance and shi pnent

while pr eV_eBEail%&@i@ﬁﬁ:l{@shﬁ@o%ﬁﬁ@%aﬁﬂ L bes . owennt e sdefpeatpgear ea of
the supporting layer 15 is the surface of a non-contact portion where the

supporting bagerah8 peéssingont ardked tit thesinand tendbacetdt theprepection,
and at |east part of the deform ng area of the supporting |ayer has been

processed W bB NeBdsHI 6K theadumPdrtihgi FaydOSsivRpld taigyi ekkyieemate a flow
channel of air between the 20 non-stick treated portion of the supporting

layer and thee lé@ﬂé&l%@%ﬂa‘&&?dn‘ﬁl@oﬁlégé@ré@ﬁﬁw ofitthehsuppppbrogngayer
and trigger detachnment of the itemto be | oaded. [0020] When the projection

i's as shigh a&a?e@5 BB @hehi @8RTwilRShdtdly POSsidE Waasesene ia suf fkci ent
enough hei ght for the
thin.
Effect of the Invention
[0019]
According to the present invention, even if the items
10 to be loaded are semiconductor wafers which are easy to warp
and easy to break, it is possible to be effective in performing
proper transfer, carrying, conveyance and shipment while
preventing damage to the wafers.
Further, when the deforming area of the supporting layer
15 is the surface of a non-contact portion where the supporting
layerisnot incontactwiththe front endfaceof theprojection,
and at least part of the deforming area of the supporting
layer has been processed with non-stick treatment, it is
possible to quickly create a flow channel of air between the
20 non-stick treated portion of the supporting layer and the
item to be loaded upon deformation of the supporting layer
and trigger detachment of the item to be loaded.
[0020]
When the projection is as high as 0.05 mm or higher,

25 it is possible to secure a sufficient enough height for the



9 sectioned space that is covered by the supporting |ayer, and enhance
snooth flow of air to pronote deformation of the supporting |ayer 8.
Further, when nmultiple projections are provided so as 5 to create cl earance
bet ween projections, it is possible to S8upport the supporting |ayer and the
itemto be loaded in a stable position and deformthe supporting |ayer by
introducing air into the clearance between projections. [0021] 10 Wen the
resin sheet is heated and pressed at a tenperature ranging fromthe gl ass
transition tenperature of the resin sheet to 50 deg. C greater than that,
and cool ed akeattieofper apace tHawes dyvebedey tBeosupms et idan aylea ,ghAads
transition tenperature, it is possible to prevent occurrence of defects in
the resin 15eshaetef empiony tfhewbaseadmndtocpubmeneedefovanitabnosfoththe
resin sheet thickness, which enables preferable nolding. [0022] Further,
when each toetubposteogpriayed 6f. a flat plate that is provided on the side
wal | of the container body and 20 extends al ong the side periphery of the
fixing carrier, arureheryedhem bl tkpae gardedtiond arredbratvitdeel kooas
interior side of the flat plate and supports the fixing carrier; and a
rear redi um tthi ckeareacl batanseflostsen pidiedeiasnparit dfs poleibllat tpl at e
and supports the fixing carrier, it is possible 25 to essentially
hori zont al | y ssipppeitt thlee stipport iaar legerbehdeehe item to be loaded in
a stable position and deform the supporting layer by
introducing air into the clearance between projections.
[0021]
10 Whenthe resin sheet isheatedandpressedat a temperature
ranging from the glass transition temperature of the resin
sheet to50deg. Cgreater than that, andcooledat a temperature
lowerby20deg.Cormorethantheglass transitiontemperature,
it is possible to prevent occurrence of defects in the resin
15 sheet forming the base and occurrence of variation of the
resin sheet thickness, which enables preferable molding.
[0022]
Further, when each tooth is comprised of a flat plate
that is provided on the side wall of the container body and
20 extends along the side periphery of the fixing carrier, a
front medium-thick area that is formed at the front interior
side of the flat plate and supports the fixing carrier; and
a rear medium-thick area that is formed in the rear part of

the flat plate and supports the fixing carrier, it is possible

25 toessentiallyhorizontallysupportthefixingcarrier between



10 the front nediumthick areas and the rear nediumthick areas, it is
hence possible to prevent the fixing carrier frombeing inclined in the
vertical direction and avoid difficulties in its |oading and unloading. 5
Brief Description of the Drawings [00230[FIG 1] FIG 1 is an illustrative
pl an view schematically showing a sem conductor wafer in its supported
state in the enbodinent 10 of a fixing carrier according to the present
invention. [FIG 2] FIG 2 is an illustrative plan view schematically
showi ng a sem conductor wafer in the enbodinent of a fixing carrier

accordi ng tothbefqyraseeliveni cRreds dii Ghadteft Gedd uns-tai1 dK dtisésat i ve
pl an view schematically showi ng the enbodinent of a fixing carrier

accordi ng toithes peasenpossiveatticoprefEhG Lt f20ihhGEadrisr &ron beshdg at i ve
sectional view schematically show ng a base and projections in the

enbodi nent ofinalfinxdngn €hertvertfesdr dipgect Dohhengr esend dh¥entudhiesFl G 5]
FIG 5 is an illustrative sectional view schematically 25 show ng the
enbodi ment ofinaitkxilbgdeagr bfd anllotlenget hod

5 Brief Description of the Drawings
[0023]

[FIG. 1]

FIG. l1isanillustrativeplanview schematically showing
a semiconductor wafer in its supported state in the embodiment

10 of a fixing carrier according to the present invention.
[FIG. 2]

FIG. 2isanillustrativeplanview schematically showing
a semiconductor wafer in the embodiment of a fixing carrier
according to the present invention.

15 [FIG. 3]

FIG. 3isanillustrativeplanviewschematically showing
the embodiment of a fixing carrier according to the present
inﬁention.

[FIG. 4]

20 FIG. 4 is an illustrative sectional view schematically
showing a base and projections in the embodiment of a fixing
carrier according to the present invention.

[FIG. 5]

FIG. 5 is an illustrative sectional view schematically

25 showing the embodiment of a fixing carrier and the method



11 of using the fixing carrier according to the present invention. [FIG
6] FIG 6 is an illustrative sectional view schematically showi ng a
defornmed state of a supporting layer in the enbodinent 5 of a fixing
carrier and the nethod of using the fixildg carrier according to the present
invention. [FIG 7] FIG 7 is an overall perspective illustration
schematically show ng the enbodi nent of a substrate storage 10 contai ner
according to the present invention. [FIG 8] FIG 8 is a bottomview
schematically showi ng the enbodiment of a substrate storage contai ner

according too¥ @%in@r@%ﬂixiﬁ?%tﬂrq@r_ déxdfdiag 9b the@rekdrt andé@bion.
illustrative view schematically showi ng the enbodi nent of a substrate

storage cont armgr g¢cording to the present invention. [FIG 10] 20 FIG 10
is a sectional illustrative view schematically show ng a container body in

t he enbodi nent of ragsubsty aheil Bt of AFE1 €O HAITIRINACGkd 88héMat Dea prgsent
invention. [FIG 11] FIG 11 is a plan sectional illustration schematically
25 showi ng asgeRtagkRede g hscotavdal $spErf ind NgyEarihi e éfbodiment
5 of a fixing carrier and the method of using the fixing carrier
according to the present invention.
[FIG. 7]

FIG. 7 1s an overall perspective illustration
schematically showing the embodiment of a substrate storage

10 container according to the present invention.

[FIG. 8]

FIG. 8 is a bottom view schematically showing the
embodiment of a substrate storage container according to the
present invention.

15 [FIG. 9]

FIG. 9isa front illustrative view schematically showing
the embodiment of a substrate storage container according
to the present invention.

[FIG. 10]

20 FIG. 10 is a sectional illustrative view schematically
showing a container body in the embodiment of a substrate
storage container according to the present invention.
[FIG. 11]

FIG. 11 is a plan sectional illustration schematically

25 showing a container body accommodating a fixing carrier in



12 the enbodi ment of a substrate storage container according to the
present invention. [FIG 12] FIG 12 is a plan sectional illustration
schematically 5 showing a container body in the enbodi ment of a substrate
storage contai ner according to the presd@t invention. [FIG 13] FIG 13 is

a front illustrative view schematically show ng a container body in the
enbodi nent of a substrate 10 storage container according to the present
invention. [FIG 14] FIG 14 is a perspective illustration schematically

showing a pair of teeth in the enbodi nent of a substrate storage container
accordi ng tothbeefbedenéntnyendi oibstbat&l L oddye FEEntdbnés actsbding

illustrative view schematically show ng |ocking nechani sns of a door
el ement in the enbogreesht Ohvansubstrate storage container according to the
present invention. 20 [FIG 16] FIG 16 is a plan illustrative view
schemati cal | yrsBowipy a sem conductor wafer in its supported state in the
second enbodinent of a fixing carrier according to the present invention.
25 [FIG 17] FIG. 12 is a plan sectional illustration schematically
5 showing a container body in the embodiment of a substrate
storage container according to the present invention.
[FIG. 13] |

FIG. 13 is a front illustrative view schematically

showing a container body in the embodiment of a substrate
10 storage container according to the present invention.
[FIG. 14]

FIG. 14 is a perspective illustration schematically
showingapair of teethinthe embodiment of a substrate storage
container according to the present invention.

15 [FIG. 15]

FIG. 15 is a front illustrative view schematically
showing locking mechanisms of a door element in the embodiment
of a substrate storage container according to the present
invention.

20 [FIG. 16]

FIG. 16isaplanillustrativeviewschematically showing
a semiconductor wafer in its supported state in the second
embodiment of a fixing carrier according to the present

invention.

25 [FIG. 17]



13 FIG 17 is a plan illustrative view schematically show ng the second
enbodi nent of a fixing carrier according to the present invention. [FIG

18) 5 FIG 18 is a sectional illustrative view schematically show ng the
embodi ment of a manufacturing nethod of 18 fixing carrier of the present
invention. [FIG 19) FIG 19 is a sectional illustrative view schematically

10 show ng a state where the obverse surface of a defornmed supporting |ayer
in contact with projections is roughened so as to create a non-stick
supporting surface, in the enbodinent of a manufacturing nethod of a fixing
carrier accordi ngIto 1t7hes preAasent 1 1 uwerd t Dve vidw[ddHemadB)cil1G sESwisga pl an
illustrative view schematically showing a sem conductor wafer in another
enbodi nent otha §éxbng ebsdBfient o MaNUfiadhny icag raietrhadcekdanti xonghearrier,

a nethod of using a fixing carrier and a substrate storage contai ner
according 2Ppreksehbeiptesendbni nvention. Description of Reference Nunerals
[0024] 1 fixing carrier 2 base 25 3 sectioned space

[FIG. 18]

5 FIG. 18 is a sectional illustrative view schematically
showing the embodiment of a manufacturing method of a fixing
carrier of the present invention.

[FIG. 19]
FIG. 19 is a sectional illustrative view schematically
10 showing a state where the obverse surface of a deformed
supporting layer in contact with projections is roughened
SO as to create a non-stick supporting surface, in the
embodiment of a manufacturing method of a fixing carrier
according to the present invention.

15 [FIG. 20]

FIG. 20isaplanillustrative view schematically showing
a semiconductorwafer in another embodiment of a fixingcarrier,
a manufacturing method of a fixing carrier, a method of using
a fixing carrier and a substrate storage container according

20 to the present invention.

Description of Reference Numerals
[0024]
1 fixing carrier
2 base

25 3 sectioned space



14 4 projection 5 front endface 6 exhaust passage 7 vacuum equi pnent
(negative-pressure source) 5 8 supporting layer 9 non-stick line 10 resin
sheet 11 stanper 12 concavo-convex surface 10 13 contact area surface 14
abrasive roller 20 substrate storage contai ner 21 container body 26 rim
portion (opening) 15 29 teeth 30 flat plate 31 front nediumthick area 32
front thick area 33 rear nmediumthick area 20 34 rear thick area 35 rear
retainer 38 door elenment 39 casing 42 |ocking nechanism 25 46 cover plate

4 projection

5 front endface

6 exhaust passage

7 vacuum equipment (negative-pressure source)
5 8 supporting layer

9 non-stick line

10 resin sheet

11 stamper

12 concavo-convex surface
10 13 contact area surface
14 abrasive roller

20 substrate storage container

21 container body

26 rim portion (opening)
15 29 teeth

30 flat plate

31 front medium-thick area

32 front thick area

33 rear medium~thick area
20 34 rear thick area

35 rear retainer

38 door element

39 casing

42 locking mechanism

25 46 cover plate



15 Wsem conductor wafer (itemto be | oaded) Best Mde for Carrying Qut
the Invention [0025] Referring next to the drawings a preferred enbodi nent
5 of the present invention will be described. A fixing carrier 1 in the
present enbodi ment conprising, as shownln FIGS. 1 to 15, abase 2 having
rigidity and an elastically deformable supporting |ayer 8 laid over base 2
and supporting a sem conductor wafer Wof 300 mm (12 inch) in diameter, is
10 accommodated into a substrate storage container 20 for sem conductor
wafers W [0026] As shown in FIGS. 1 and 2 sem conductor wafer Wis an

essentially woundsshkceaausaber wafeaboiitedS8oubet hbgkewdth 15 a Ii near
orientation flat O or a notch N cut out. This orientation flat O or notch N
provi des thepbdncMoaas relr cdetgifAgndag the thyshaloarientation and
positioning. This sem conductor wafer Wis covered by sticking protective
tape on its[oopser surface that is formed with patterns of circuits 20
while the rear side is background by a backgrindi ng machine so that the
wafer is thinned asftliringsndRP taniy dremengds hepretbereaf enboaisepport ed

on supporting layer 8 by an unillustrated dedicated robot. [0027] 25
Fi xi n@ carri ef the prepeesif ik drawe1a bodalscirtibeldness fixing carrier
1 in the present embodiment comprising, as shown in FIGS.
1 to 15, abase 2 havingrigidity and an elastically deformable
supporting layer 8 laid over base 2 and supporting a
semiconductor wafer W of 300 mm (12 inch) in diameter, is
10 accommodated into a substrate storage container 20 for
semiconductor wafers W.
[0026]
As shown in FIGS. 1 and 2 semiconductor wafer W is an
essentially round silicon wafer of about 750 um thick with
15 a linear orientation flat O or a notch N cut out. This
orientation flat O or notch N provides the functions of
determining the crystal orientation and positioning. This
semiconductor wafer W is covered by sticking protective tape
on itsmirror surface that is formed with patterns of circuits
20 while the rear side is background by a backgrinding machine
so that the wafer is thinned as thin as 100 um or lower, then
thewafer is supportedonsupportinglayer 8 byanunillustrated
dedicated robot.

[0027]

25 Fixing carrier 1 is specified to have a total thickness



16 ranging from0.3 to 2.5 nm preferably fromO0.5 to 1.5 nm nore
preferably from0.5 to 1.2 mm This has been specified because when the
t hi ckness of fixing carrier 1 falls within the above range it is possible
to assure a |arge enough space 5 for indértion of a robot fork when the
waf er is accommodated into, and taken out from substrate storage container
20 while assuring high enough reinforcenent of thin sem conductor wafer W
This specification can also nake fixing carrier 1 light. [0028] 10 As shown
in FIGS. 4 to 6 base 2 of fixing carrier 1 is fornmed of a predeterm ned
material in aatdimngfiadm pl.a@d edhaviongm,aptretirdabhgpéromi ewedtd rom tno, and a
size equal to ormarginally greater than sem conductor wafer W so that it
can be posi thvet \prefomhipddtres 0 N5 ubdt. Late. stTiriag@acobéan nepe XX iekhe nost
part 15 of the surface of the base, other than the periphery, is fornmed
with a flat becesusarwisectthenetlispaees3of haitxirsy deprdsesed bl hs vaitdept h of
0.05 mmor greater and |lam nated with supporting |ayer 8. A nunber of
proj ecti ons #hé¢l@iowuppogt Stfpopbtsaible ayens8urre @ driraet ehbegkvepdreand from
bel ow are projectively 20 forned at intervals on the bottomof this
secti bned sphce irsand anoéxdausiotpdssagenhén ttted wademuins cadasnmeddtesict i oned
space 3 is bored. [0029] 1In order to be able to withstand pressure changes
etc., 25 actomparinedtakémoatrftamgnspbstadtestdrage Qonsaimened wiilke
assuringhighenoughreinforcement ocf thinsemiconductorwafer
W. This specification can also make fixing carrier 1 light.
[0028]
10 As shown in FIGS. 4 to 6 base 2 of fixing carrier 1 is
formed of a predetermined material ina thin flat plate having
a round shape, viewed fromtop, anda sizeequal toormarginally
greater than semiconductorwaferW, sothatitcanbepositively
accommodated in substrate storagecontainer 20. Themost part
15 of the surface of the base, other than the periphery, is formed
with a flat circular sectioned space 3 that is depressed with
a depth of 0.05 mm or greater and laminated with supporting
layer 8. A number of projections 4 that support supporting
layer 8 in contact therewith and from below are projectively
20 formed at intervals on the bottom of this sectioned space
3 and an exhaust passage 6 that communicates with sectioned
space 3 is bored.
[0029]

In order to be able to withstand pressure changes etc.,

25 accompanied with air transportation, base 2 is formed of a



17 material that is excellent in inpact strength, thermal resistance,
transparency, etc., for exanple, soft polycarbonate, pol ypropyl ene,

pol yet hyl ene, acrylic resin, glass-fiber reinforced epoxy resin, alum num
al l oy, magnesium5 alloy, stainless steél/, glass or the like. [0030] As
shown in FIGS. 4 to 6, each of multiple projections 4 is fornmed integrally
on the bottom of sectioned space 3, in arigid cylindrical shape or
frusto-conical shape having 10 a height in level with that of the peripheral
edge of the base 2 surface, form ng clearance for air ventilation between

projections Aagadi4l eRdtfuscékeasiénti ndi iephty SUpERgth, Sendewaduct or
wafer Wyvia supporting layer 8. This projection 4 is torned to be 0.05 nm

or higher. ThesikSaheepuseahbphtedby| setowprrbhasxmPbe mybtti s i npossible
to secure an adequate enough sectioned space 3 and assure snooth enough air

ventil ation ppllyahsBohleef pSl poaherRime | hatl yéehgnraid, 0ncel1isuppoid) ng
| ayer 8 may be %indered. [0031] 20 The nethod of formng projections 4 is

not particul grhys-Fipeteeiafdréad sk yesHods atani bemconsyefieghssiclin as, for
exanple, a nmethod of integrally nolding base 2 and proj ections 4, a nethod

of foem ng padjegli shsidlbysssteen, pgiatsngr dhenkiked of formng
projections 4 by exposure and devel opnent 25 after |am nation of a
phot oresi st pavepjal, a nmethod of

As shown in FIGS. 4 to 6, each of multiple projections
4 is formed integrally on the bottom of sectioned space 3,
in a rigid cylindrical shape or frusto-conical shape having

10 a height in level with that of the peripheral edge of the
base 2 surface, forming clearance for air ventilation between
projections 4 and 4, and functions to indirectly support
semiconductorwaferWvia supporting layer 8. Thisprojection
4 is formed to be 0.05 mm or higher. This is because if it

15 is lower than 0.05 mm it is impossible to secure an adequate
enough sectioned space 3 and assure smooth enough air
ventilation and also there is a concern that deformation of
supporting layer 8 may be hindered.

[0031]

20 The method of forming projections 4 is not particularly
limited and various methods can be considered such as, for
example, amethod of integrallymolding base 2 and projections
4, a method of forming projections 4 by screen printing, a
method of forming projections 4 by exposure and development

25 after lamination of a photoresist material, a method of



18 depositing a nmetal in a predeterm ned pattern by electrocasting, an

et ching nethod by corrosion renoval of portions other than those to be
formed into projections 4, a sandblast nmethod of renoving portions other
those to be 5 fornmed into projections 418etc. [0032] As shown in the same
drawi ngs, exhaust passage 6 is a round through-hole that is bored in the

t hi ckness direction of base 2 and | ocated between nultiple projections 4,
viewed 10 fromtop and is detachably coupled to vacuum equi prent 7 arranged
under the base, as shown in FIG 5, so that this vacuum equi pnent 7 draws
air from secdépoett SpRce etalS in ndimed ik dpminded gFdtovern yFl GS. 5 and 6)

As this vacuum equipnent 7 operates to suction, supporting |layer 8 deforns

15 concavo- cornyextdcd st 0of f eapandahioey widthddepaidefdsiadn randvgll &f
projections 4 so as to formclearance for air flow between itself and

semn conduct osoedf @fs Wt HdrisHan $helseatante fenadldesneetmedyeitiads 4,
sem conduct or wafer Wheld by supporting layer 8. 20 [0033] Vacuum

equi pment 7 & Ssaddib]l &xamutthod ¢ peemdv MEE LBoR t iBH Sotaer ithddwadPp@eaat ed in
a backgrindi ng machi ne (not shown) for thinning sem conductor wafers W or
i n ansopenerfdimdd strovs)prdpectinmd | g stdbstrate storage contai ner 20 and
making it 25 open.
[0032]
As shown in the same drawings, exhaust passage 6 is a
round through-hole that is bored in the thickness direction
of base 2 and located between multiple projections 4, viewed
10 from top and is detachably coupled to vacuum equipment 7
arranged under the base, as shown in FIG. 5, so that this
vacuum equipment 7 draws air from sectioned space 3 (as
indicated by the arrows in FIGS. 5 and 6). As this vacuum
equipment 7 operates to suction, supporting layer 8 deforms
15 concavo-convexly in correspondence with the pattern of
multiple projections 4 so as to form clearance for air flow
between itself and semiconductor wafer W, thus this clearance
enables detachment of semiconductor wafer Wheld by supporting
layer 8.
20 [0033]
Vacuum equipment 7 is, for example, a type of vacuum
pumps and is incorporated inabackgrindingmachine (not shown)
for thinning semiconductor wafers Wor in an opener (not shown)

for mounting substrate storage container 20 and making it

25 open.



19 [0034] As shown in FIGS. 3, 4 and 6, supporting layer 8 is forned of a
thin filmwhich is made up of a thin material having elasticity,
flexibility, softness, thermal resistance, 5 stickiness, adhesion etc., such
as, for exanple urethane-, fluoro-, silli%one-elastoners, has a round shape,
viewed from top, and a size equal to or marginally greater than

sem conductor wafer W is added with reinforcing fillers, hydrophobic
silica, etc., as required, and is bonded to base 10 2 at its peripheral edge
of the surface and flat front endfaces 5 of every projection 4 so as to
detachably cooe3anto contact wth and hold the obverse or rear surface of
sem conductor wafer W [0035] 15 The manufacturing nethod of supporting

| ayer 8 is not pastshewnalih FIGSn 3 ed, abdite, i ussdrbend oaged by sfosrmay a
| ayer by cal endering, pressing, coating, printing etc., and bonding the

| ayer to theosusafagenofibasehZechei€. md@O36)p o202 Giiwnadtexid henpwiid ons of
supporting layer B in contact wth sem conductor wafer W or in other

words, the odisstlecisyffarexpwitionps obfthess ayelieirha Wik€di Pproheet i ons 4 are
bonded, nay be subjected to a process which facilitates sem conductor

waf er sSWto detachiheos) sagipesiomedayersudhewen Eboughahbbe 2betlvams- 8
deforns at renoval of sem conductor wafer W
fluorc-, silicone-elastomers, has a round shape, viewed from
top, and a size equal to or marginally greater than
semiconductor wafer W, is added with reinforcing fillers,
hydrophobic silica, etc., as required, and is bonded to base

10 2 at its peripheral edge of the surface and flat front endfaces
5 of every projection 4 so as to detachably come into contact
with and hold the obverse or rear surface of semiconductor
wafer W.

[0035]

15 The manufacturing method of supporting layer 8 is not
particularly limited, but it can be formed by forming a layer
by calendering, pressing, coating, printingetc., and bonding
the layer to the surface of base 2, etc.

[0036]

20 Optionally, the portions of supporting layer 8 in contact
with semiconductor wafer W, or in other words, the outside
surfaceportionsof the layerat whichprojections 4 arebonded,
may be subjected to a process which facilitates semiconductor

wafer W to detach from supporting layer 8 even though the

25 layer 8 deforms at removal of semiconductor wafer W.



20 Specifically, it is possible to selectively performcoating of a
non-sticky layer, a UV process, or the like, so as to selectively reduce
the supporting |layer 8 s adherence and holding ability at contact points
conpared to that at 5 non-contact point&0of supporting layer 8. [0037]
Substrate storage container 20 is conposed of, as shown in FIGS. 7 to 15, a
contai ner body 21 capable of accommpdating nultiple fixing carriers 1,
multiple pairs of teeth 29 arranged 10 either side wall of container body 21
for supporting fixing carriers 1, a rear retainer 35 attached to the rear

interior wa$pe®ifLont By et bedyo2dihpe thokdibgtfiveilpgpearoi®ricoakialg their
rear peripheral edges by neans of retaining grooves 37 and a door el enent

38 for openidf antbreasidigyy i1hyed,erpvabbeocdéssmuonethéhei ke pnéo afs aant ai ner
body 21. [0038] As shown in FIGS. 7, 8 and 10, container body 21 is nol ded

of a predet esdl et ¥€BY Nr SdiEde ashd B YHRFH0Nad Elawi€.§ ' § Adhereaid eridito a
front-open box having a front opening, so as 20 to accommbdate a nultiple

nunber (e.g.hoP8iRg A6iBheets) @dntddXipgices re@iFadedltgnathtvestically.
Abot tonpl ate 22 having an approxinmately Y-shape, viewed fromtop is

det achably meratgethat poenbotépn@bpdht sSngondpenes. body 21. A plurality
of positioning parts 23 are di sposed on both sides in the 25 front and at
the center ipookelrear of this bottomplate 22.

Substrate storage container 20 is composed of, as shown
in FIGS. 7 to 15, a container body 21 capable of accommodating
multiple fixingcarriersl, multiplepairsof teeth29arranged

10 either side wall of container body 21 for supporting fixing
carriers 1, a rear retainer 35 attached to the rear interior
wall of container body 21 for holding fixing carriers 1 at
their rear peripheral edges by means of retaining grooves
37 and a door element 38 for opening and closing in a removable

15 manner the front of container body 21.

[0038]

As shown in FIGS. 7, 8 and 10, container body 21 is molded
of a predetermined resin such as polycarbonate, etc., for
example into a front-open box having a front opening, so as

20 to accommodate a multiple number (e.g., 25 or 26 sheets) of
fixingcarrierslalignedvertically. AbottomplateZ2Zhaving
an approximately Y-shape, viewed from top is detachably
arranged at the bottomof this container body 21. A plurality
of positioning parts 23 are disposed on both sides in the

25 front and at the center in the rear of this bottom plate 22.



21 Each positioning part 23 is positioned with high precision to
positioning pins of the backgrinding nachine or opener, to which substrate
storage container 20 is nounted. [0039] 5 Selectively fitted at the rear
part of bottomplate 22 are detachabl eZildentifiers 24, which are detected
by the sensor of processing equipnent to thereby recognize the type of
substrate storage container 20, the nunber of sem conductor wafers W etc.
Each positioning part 23 is shaped in a form 10 havi ng an approxi mately

M section, approximately inverted V-section, approximtely inverted

Y-section orgiéhafod NEesh ey pamal APER peketibABA0Li tASh shWrddi Hlda 7, a
flat rectangular robotic flange 15 25 1s attached integrally or renovably

to contai nertboslys 2di i Gent tofe bhexyepnbhagembchTHE Sof Agdn&r f | ange
25 is held by an unillustrated automatic transfer nechanismcalled OHT

(overhead hotstwhianRsfebsts8téhatosabst cahashOF aBR iSonb@hied. 20 1S
conveyed. 20 [0041] The peripheral part on the open front of container body

21 is forned[po3a)flexed configuration so that it is extended outwards
formng arimportion 26. A plurality of engagenent holes 27 for door |ock
are hegllowed at theléepiaatybpidiaa 2% ithet Resrrparpi bentdm. pAatarzi age

handl e 28 having a thick
aredetachableidentifiers 24, whicharedetectedbythe sensor
of processing equipment to thereby recognize the type of
substrate storage container 20, the number of semiconductor
wafers W, etc. Each positioning part 23 is shaped in a form
10 having an approximately M-section, approximately inverted
V-section, approximately inverted Y~sectionor in an indented
oval form, etc.
[0040]
As shown in FIG. 7, a flat rectangular robotic flange
15 25 is attached integrally or removably to container body 21
at the center of the top thereof. This robotic flange 25 is
held by an unillustrated automatic transfer mechanismcalled
OHT (overhead hoist transfer) so that substrate storage
container 20 is conveyed.
20 [0041)]
The peripheral part on the open front of container body
21 is formed in a flexed configuration so that it is extended
outwards forming a rim portion 26. A plurality of engagement

holes 27 for door lock are hollowed at the top and bottom

25 in this rim portion 26. A carriage handle 28 having a thick



22 disk-like form approximately L-formor sideways U-formis selectively
attached on exterior side walls of container body 21. Thus, these carriage
handl es 28 are held by an operator to carry substrate storage container 20.
5 [0042] As shown in FIGS. 10 to 14, nuRkfiple pairs of teeth 29 are
arranged vertically wwth a predeterm ned pitch on both sides of container
body 21, projected inwards fronthe interior side walls and opposing each
other so that the paired teeth 10 on the left and right support base 2 of
fixing carrier 1 horizontally. [0043] As shown in FIGS. 11, 12 and 14,

each tooth 29ikg-0iNENform, bR id ey fairdeby opeawyybotiF@fmals
approxi mately 15 sem -circular arc shape, viewed fromtop, and is conprised

of a flat pl %Ee@@i%lf%@%@c&'e@r@n theeviide Pedd pheny of cbhxbAgeraydyer 1, a
flat front mediumthick area 31 integrally formed in the front and interior

part on the 2pp ofid,athpkat €aBPiagd Hdrd1dd 0Bt at ik AgAadopemt e on the
side-wall side of 20 container body 21 or the portion integrally forned in

the front apg estey pabéteard herdppgefcdhedimdatzo 30 and outside front
medium thick area 31, a rear mediumthick area 33 integrally formed in the

rear part of [pbapjplate 30, and a flat and small rear thick area 34 forned
inthe rear of flat 25 plate 30 and | ocated in front of rear nediumthick

area 33 As shown in FIGS. 10 to 14, multiple pairs of teeth 29
are arranged vertically with a predetermined pitch on both
sidesof containerbody 21, projected inwards fromthe interior
side walls and opposing each other so that the paired teeth

10 on the left and right support base 2 of fixing carrier 1
horizontally.
[0043]

As shown in FIGS. 11, 12 and 14, each tooth 29 is given

in an approximately widely open-V-form or an approximately

15 semi-circular arc shape, viewed from top, and is comprised
of a flat plate 30 extended along the side periphery of fixing
carrier1l, a flat front medium-thick area 31 integrally formed
in the front and interior part on the top of flat plate 30,
a flat front thick area 32 located on the side-wall side of

20 container body 21 or the portion integrally formed in the
front and outer part on the top of flat plate 30 and outside
front medium thick area 31, a rear medium-thick area 33
integrally formed in the rear part of flat plate 30, and a
flat and small rear thick area 34 formed in the rear of flat

25 plate 30 and located in front of rear medium-thick area 33



23 along the side wall of container body 21. [0044] Formed between front
medi umthick area 31 and front thick area 32 is a slight vertical step that
will be in contact 5 with the side periphery of fixing carrier 1. Front
thick area 32 is as high as the thickne$s of fixing carrier 1, specifically,
about 0.3 to 2.5 mm high, so as to function as a stopper that prevents
fixing carrier 1 fromslipping out fromcontainer body 21 when door el enent
38 is renoved. 10 [0045] Fornmed between front mediumthick area 31 and rear
mediumthick area 33 is a slightly indented thin area, which opposes the

si de peripheayof§ £h¥iBgdeantlerof wbhbadnskigbdy =iearance therebetween.
The thus constructed teeth 29 15 support the base underside horizontally

with high pregpguon, on their flat front nediumthick areas 31 and rear
mediumthick areas 33. [0046] Rear retainer 35 has a vertically oriented

support plate 20rdémadtaehednt frdhembal aihtohibReksade] wakl f reintceomt ek ner
body 21, as shown in FIGS. 10 and 13. This support plate 36 has a plurality

of retainer greaves 3¢ Hayinghanvappiexinetepyrhdt ShAPEMbEr DS ScSRELEHN,

arranged vertically, each retainer groove 37 horizontally supporting the

rear periphewythftHd ¥i 8¢ pedd pt@iryi 6f fixing carrier 1. Front thick area
32isashighasthethicknessof fixingcarrierl, specifically,
about 0.3 to 2.5 mm high, so as to function as a stopper that
prevents fixing carrier 1 from slipping out from container
body 21 when door element 38 is removed.

10 [0045]

Formed between front medium-thick area 31 and rear
medium-thick area 33 is a slightly indented thin area, which
opposes the side periphery of fixing carrier 1 with a slight
clearance therebetween. The thus constructed teeth 29

15 support the base underside horizontally with high precision,
ontheir flat frontmedium-thickareas 31 and rear medium-thick
areas 33.
I0046]

Rearretainer35haseaverticallyorientedsupportplate

20 36 attached to the interior backside wall of container body
21, as shown in FIGS. 10 and 13. This support plate 36 has
a plurality of retainer grooves 37 having an approximately
V-shaped cross section, arranged vertically, each retainer
groove 37 horizontally supporting the rear peripheryof fixing

25 carrier 1.



24 [0047] Support plate 36 is nolded of a material that is superior in
softness, slidability and elasticity than teeth 29 because fixing carriers
1 are individually fitted into contact with 5 retainer grooves 37.
Specifically, polybutylene terephthal at &4 pol yet hyl ene terephthal ate,

pol yet her etherketone, polyether sulfone, fluorine-containing resins,

etc., can be used. [0048] 10 As shown in FIGS. 7, 9 and 15, door el enent 38
is conprised of a casing 39 having a tray-like section, renovably attached
into rimportion 26 of container body 21, a pair of |ocking mechanisns 42
arranged on bobh7ihe left and right sides on the open front of casing 39
and a cover plate 46 renovably 15 attached to the open front of casing 39 to

cover |ocking neshppostplade 30d s hoDded D4 @@ riiRNOt K tniROS Ut 26 of
container body 21 to close it in a sealed condition. [0049] Casing 39 is

provided in anlsdfymidsy, $DNgabappt Pxinkbé Bhyti20t ¢ etlzangsd el 20osarawsewed
fromthe front, rounded at its four corners, and has a seal gasket 40

renovably fi Figdngncd heieperi pher ahdwval Hus hey ebift te fiintc bebneest centtai ner
body 21 and door elenment 38. This seal gasket 40 is given in an endl ess

form gade of retetinexagpbévéd udry or Wyt f isdd iloohedherylaneS the |ike, and
when door elenent 38 is fitted, the gasket cones
terephthalate, polyethylene terephthalate, polyether
etherketone, polyether sulfone, fluorine-containing resins,
etc., can be used.
[0048]

10 As shown in FIGS. 7, 9and 15, door element 38 is comprised
of a casing 39 having a tray-like section, removably attached
into rim portion 26 of container body 21, a pair of locking
mechanisms 42 arranged on both the left and right sides on
the open front of casing 39 and a cover plate 46 removably

15 attached to the open front of casing 39 to cover locking
mechanisms 42, and is press fitted into rim portion 26 of
container body 21 to close it in a sealed condition.
[0049]

Casing 39 is provided in a laterally long, approximately

20 rectangular form, viewed from the front, rounded at its four
corners, and has a seal gasket 40 removably fitted on the
peripheral wall thereof to fit between container body 21 and
door element 38. This seal gasket 40 is given in an endless

form made of, for example fluororubber, silicone rubber or

25 the like, and when door element 38 is fitted, the gasket comes



25 into pressure and deform ng contact with the inner peripheral surface
of rimportion 26 so as to suppress and prevent air contam nated wth dust
and dirt fromflowing into container body 21 fromoutside. Attached to the
center on the rear side 5 of casing 39 25 an elastic front retainer 41,

whi ch horizontally supports the front periphery of fixing carriers 1 stored
in container body 21 by its holder grooves. [0050] As shown in FIG 15,
each | ocki ng mechanism 42 includes: 10 a rotary reel 43 which is axially
supported at a position to the side on the front of casing 39 and rotated by

external actyaliQn i g ek Al an 0Ll LUst LAted foar ahepl ngl L osi ng

device; a plurality of advancing/retract bars which bly

suppor t ed bYsﬁ?f%EQ c?’ig.rai’?rg.p%%ﬁg%d 2605508 & jse p@‘r?rre%'nstsdfégé{‘ﬁrébgﬁér yrshide

in the vertica Irection in an out “of door accordance with

the rotat| 0”%§f§ta§\% e\!drv?leél) %staﬂﬂdeﬁgﬁggfr}%ng' Wik MEShc@rgﬁ?f@éP”QEd at

the distal e of advanci ng/retractab cone’in and romthe

holes in t heb{gggi%hgg% Al C%%?h%?n%@r%g 54‘?%%%&%‘? r%%&agg%emm ch

engagenent ho In rimportion ck t ement

B B L S e e T S
rectangular,sﬁgsg@gs the front periphery of fixing carriers 1 stored in
container body 21 by its holder grooves.
[0050]
As shown in FIG. 15, each locking mechanism 42 includes:
10 a rotary reel 43 which is axially supported at a position
to the side on the front of casing 39 and rotated by external
actuation with a key of anunillustrated door opening/closing
device; a plurality of advancing/retractable bars 44 which
are slidably supported by casing 39 and coupled to rotary
15 reel 43 and linearly slide in the vertical direction in and
out of door element 38 in accordance with the rotation of
rotary reel 43; and engaging claws 45 which are arranged at
the distal ends of advancing/retractable bars 44 come in and
out from the holes in the peripheral wall of casing 39 to
20 fit into and engage engagement holes 27 in rim portion 26,
and lock the door element 38 which fits rim portion 26 of
container body 21.
[0051]
Cover plate 46 is formed in a shape corresponding to

25 the opening front of casing 39 and has rectangular, viewed



26 fromthe front, actuation passage-holes 47 for |ocking nechanisns 42,
whi ch each bracket the center on the front side of rotary reel 43. The keys
of a door opening/closing device are fitted through these paired actuation
pas sage-holes 5 47 on the left and right. [0052] Wth the above
configuration, when sem conductor wafers Wthat have been background are
transported fromone plant to another, first, background sem conduct or
wafers Ware each 10 pressed agai nst supporting |ayer 8 of fixing carrier 1

by robot so as to be held closely, this fixing carrier | is inserted into
cont ai ner boflyorR1tiod Stbyst ) ad €t $d 0l AP p LU P sl ) by féobbdckidgn door
element 38 is fitted to the front of container body 21 . Thereafter, as

door el ementm@Shasiswskerl, byh Beh usddipbddciedt | oK dehtee hamisie febntdt is
possi ble to transport background sem conductor wafers Wfromone plant to

another. [08b@¢ &3 negarynrktbe aboverae s adEt hofoo s esp&roithict s wag ers W
have been | oaded in while being closely in contact wwth 20 fixing carriers

1, it is posgédlee boeddeamatataidhehyed pas red seanizaiinepdoshgeihdlfes
substrate storage container 20 stably and positively w thout any. fear of

t he waf ers by ngnbeimé Deft saggi npgitownwar d even though they are thin. [0054]
25 Next, when the transported sem conductor wafers W need
[0052]
Withtheaboveconfiguration,whensemiconductorwafers

W that have been background are transported froﬁ one plant
to another, first, background semiconductor wafers W are each

10 pressed against supporting layer 8 of fixing carrier 1 by
robot soastobeheldclosely, thisfixingcarrierl isinserted
into container body 21 of substrate storage container 20 by
robot, then door element 38 is fitted to the front of container
body 21. Thereafter, asdoor element 38 is lockedby actuation

15 of locking mechanisms 42, it is possible to transport
background semiconductor wafers W from one plant to another.
[0053]

Since, in the above accommodation, semiconductor wafers

W have been loaded in while being closely in contact with

20 fixing carriers 1, it is possible to accommodate the wafers
in container body 21 of substrate storage container 20 stably
and positively without any fear of the wafers being bent or
sagging downward even though they are thin.

[0054]

25 Next, when the transported semiconductor wafers W need



27 to be taken out and subjected to dicing, bonding or sealing treatnent,
door elenent 38 is renoved from container body 21 by unl ocking | ocking
mechani sms 42 of door elenment 38, then fixing carrier 1 is taken out from
cont ai ner body 21 5 by robot. Thereafte?/ vacuum equi pment 7 is coupled to
exhaust passage 6 of fixing carrier 1 to draw out air, whereby it is
possible to easily separate sem conductor wafer Wfrom deforned supporting
| ayer 8 of fixing carrier 1, by suctioning the sem conductor wafer W by
robot. 10 [0055] In the above configuration, since instead of directly

accommodat i ngo RMegrdusher amafaits) Widmttcade cihig Begdengyor txdleident and
fragil e and easy to break, into container body 21, but by naking the wafers

in contact widateht 0 dwohed Xerddntby3 8 iiH drdniostetd) oot | s ali radel body
acconmodated in an indirect manner, it is possible with a sinple
configurati op tigy agdll ®yiei nd resspiid atd cihisnd e ff aldo Predpgidnt wWd,h

safety. In particular, since fixing carrier 1 is excellent in strength and

rigidity andtipeeseit sn$tdOne €NoUghs restat anoe f:0ons evattea ik 1S i qe i
conditions such as pressure changes etc., it is possible to transport

sem conduct oy wabets Wivditdn Sod €l Yaewen equhipughtinid akepladitergkidugx to
transport fromone plant to another, for exanple. [0056] 25 Further, it is
al so possi bl passadedsicef thexindecdtfidlg 1 to draw out air, whereby it
is possible to easily separate semiconductor wafer W from
deformed supporting layer 8 of fixingcarrier 1, by suctioning
the semiconductor wafer W by robot.
10 [0055]

In the above configuration, since instead of directly
accommodating semiconductor wafers W that are thin and easy
to be bent and fragile and easy to break, into container body
21, but by making the wafers in contact with and to be held

15 by rigid fixing carriers 1 and accommodated in an indirect
manner, it is possible with a simple configuration to achieve
transportation to other plant properly with safety. 1In
particular, since fixing carrier 1 is excellent in strength
and rigidity and presents strong enough resistance to severe

20 shipment conditions such as pressure changes etc., it is
possible to transport semiconductor wafers Wwith safety even
though it takes a long time to transport from one plant to
another, for example.

[0056]

25 Further, it is also possible to reduce the time during



28 which dicing tape is adhered or nmake its use unnecessary, hence there
isineffect little risk of the adhesive of dicing tape transferring to the
bunps on circuits of sem conductor wafer W Further, since front

medi umt hi ck areas 31 and rear 5 nedi uméthi ck areas 33 of teeth 29 hold
fixing carrier 1 from its underside at the side peripheral edge thereof,
hori zontally with high precision, it is possible to prevent fixing carrier
1 frombeing inclined in the vertical direction, hence avoid difficulties
in | oading and unl oading by the robot 10 fork. [0057] Further, since

fixing carrignidnagdcbaget2padr s a@ps pxd NGt ehykd et S ane Shdge @aEsd Yy N as
sem conductor wafer W it 1s possible to deal with automatic | oading and

unl oadi ng 15nhkAte taerexistimgrEubstriaitl & reEages eaataines i 29 ofd thing
desi gned to acconmopdat e non-background sem conductor wafers W w thout the

necessity of tepangtdigs £ Zeivnad shapeb@hps e cexicatiitBgo € osdmi deidudOOB68] 20
Next, FIGS. 16 and 17 show the second enbodi nent of the present invention,

where a nul t wpkermunbeureherons side Ky ohitnesdi dn-artei dloaed so3l padtredr t he
deform ng area of supporting layer 8 to sinplify the attachnent and renobva
of seni condugéat umvweheek Wrehs [33068]teeth 29 hold fixing carrier 1 from
its underside at the side peripheral edge thereof,
horizontally with high precision, it is possible to prevent
fixingcarrierl frombeinginclinedintheverticaldirection,
hence avoiddifficulties in loading and unloading by the robot
10 fork.
[0057]
Further, since fixing carrier 1 and base 2 are
approximately the same size and thin as semiconductor wafer
W, it is possible to deal with automatic loading and unloading
15 into an existing substrate storage container 20 which is
designed to accommodate non-background semiconductor wafers
W, without the necessity of changing size and shape of the
existing container.
[0058]
20 Next, FIGS. 16 and 17 show the second embodiment of the
present invention, whereamultiple number of non-sticky lines
9 are formed on part of the deforming area of supporting layer
8 to simplify the attachment and removal of semiconductor

wafer Ww.

25 [0059]



29 Miltiple non-sticky lines 9 are fornmed by partly effecting non-stick
treatnent on the surface in the deformng area of supporting | ayer 8,
specifically, non-contact areas (depressing portions) of supporting |ayer 8
that will not 5 come in contact with thé3front endface 5 of any projection
4, so as to forma cross-shaped pattern, viewed fromtop, passing through
the center of supporting |ayer B. Each end of the cross-shaped pattern
reaches the periphery of supporting |ayer 8 and functions as a trigger of
renoval of 10 sem conductor wafer W As a non-stick treatnment for this

supporting | ayer Multfislexasmtstidhdy trieaidentaresuidmeed byouyghetliyng,
| am nation of non-sticky rubber, coating of a non-sticky adhesive, etc.,
can be consisefestijdaoal stibkltrddtmeatovr, thaputbatarien ohefdefiorgicay rier 1,
base 2, nultiple projections 4 and exhaust passage 6 is forned integrally
by nol di ng odr@a tdfesappbastihg I£sen ssheeeclB®ichol y, exemptent &l a¢eporti ng
layer 8 of a thin filmis bonded to at |east the periphery of base 2 and
the flat frondernsdsioey bt idnevery rEpeatiran hyeo 8 hatat twiild pessible to
produce fixing carrier 1. In this manufacturing work, a plurality of
non-shi cky domesid damadiean thr eieofisbyit f endedce nS paf tariyn grie) edefi@mm ng
area of supporting |ayer 8. For the other conponents the sane 25 is done as
in the above4 erndocisrend , f cm deserfd g+ Otapes] Qatitteath, viewed from top,

passing through the center of supporting layer 8. Each end

of the cross-shaped pattern reaches the periphery of

supporting layer 8 and functions as a trigger of removal of

10 semiconductor wafer W. As a non-stick treatment for this
supporting layer 8, for example, UV-treatment, surface
roughening, lamination of non-sticky rubber, coating of a
non-sticky adhesive, etc., can be considered.

[0060]

15 In the above, manufacture of fixing carrier 1, base 2,
multiple projections 4 and exhaust passage 6 is formed
integrally by molding of a thermoplastic resin sheet 10, for
example, and supporting layer 8 of a thin film is bonded to
at least the periphery of base 2 and the flat front endface

20 5 of every projection 4, so that it is possible to produce
fixing carrier 1.

In this manufacturing work, a plurality of non-sticky
lines 9 have been previously formed in part in the deforming

area of supporting layer 8. For the other components the same

25 is done as in the above embodiment, so description is omitted.



30 [0061] Also in this enbodinent, it is possible to expect the sane
operational effect as in the aforenentioned enbodi nent. Further, since
non-sticky lines 9 that will not be in close 5 contact with sem conduct or
wafer Ware forned in part on the defoBfing area of supporting layer 8, it
is obviously possible to quickly and positively create air flow passage
between non-stick lines 9 of deform ng supporting |ayer 8 and
sem conductor wafer Wto pronptly introduce air and trigger 10 renoval of
sem conductor W no matter whether the sticking strength of supporting
layer 8 is |po@&E jor not. [0062] Accordingly, it is possible to expect quick
renoval of sem conductor wafer Wconpared to the case where no non-sticky
15 line 9 is forrmdad nr didekobodigeateaiof isupposibhg t@yetped hdvece it
takes tine to renove sem conductor wafer Wfrom being in close contact.
[ 0063] Nextsanhd 6Pert8iandll1Of Sdowatshen tthier df epbnahteohed lembiddisnerd) case a
concavo-convex surface 12 of a stanper 11 is heated and pressed into contact
wi th a prepareckhdwer mplaashoa-sesicky sheets dGhdtherd lleabn séeqai dldbdes cool ed
whilst it is being pressed, to integrally formbase 2 with sectioned space
3, nultipl ecopityecwiahssdmandndxbaostwipbss@gers. f2m¢dAGdpart on the
deforming area of supporting layer 8, it is obviously possible
to quickly and positively create air flow passage between
non-stick lines 9 of deforming supporting layer 8 and
semiconductor wafer W to promptly introduce air and trigger
10 removal of semiconductor W, no matter whether the sticking
strength of supporting layer 8 is large or not.
[0062]
Accordingly, it is possible to expect quick removal of
semiconductor wafer W compared to the case where no non-sticky
15 line 9 is formed in the deforming area of supporting layer
8 hence it takes time to remove semiconductor wafer W from
being in close contact.
[0063]
Next, FIGS. 18 and 19 show the third embodiment. In this
20 case a concavo-convex surface 12 of a stamper 11 is heated
and pressed into contact with a prepared thermoplastic resin
sheet 10, then resin sheet 10 is cooled whilst it is being
pressed, to integrally form base 2 with sectioned space 3,

multiple projections 4 and exhaust passage 6.

25 [0064]



31 Base 2 is fornmed into a rigid thin disc having a dianeter equal to or
marginally greater than sem conductor wafer W by nol ding thernoplastic
resin sheet 10 using a stanper 11, so that it can be positively
accommpdat ed in substrate storage 5 conBadi ner 20. Resin sheet 10 as the
material of this base 2 is not particularly limted, but sheets of a
material that 1is excellent in thermal resistance, inpact strength and
transparency, for exanple, soft polycarbonate, polypropylene, polyethylene,
acrylic resin, vinyl chloride, etc. nmaybe used. 10 [0065] Supporting |ayer

8 is basically theasameiagdrnddienabaeyveigeaadinantc hukkidde ohuesiser surface
13 at the contact portion that is in contact with the front endface 5 of

each projecté@ial 4 ®forsuRRyitnang | ayeatdrmiyabessnl eshtivetyrreagbensgd in a
15 physi cal manner by an abrasive roller 14 etc., to forma non-sticky

surface. In bifoledisey thRemdpllayEld echRaNshéQUIIMNESS iR aokthhpesurf,ace is
specified to be equal to 1.6a or greater, and preferably falls within the

range from 1s6étha® i2c3a.bdpsedt el ha defimidat@a iM sdibS tBaee1ls 2dge 20
[ 0066] The reason for specifying the arithnetic nean roughness Ra of the

obverse surfasgtdsnén ZONt ®s ipOIshie@ts 100abetRgURhtet0al. 68 OHigreader, and
preferably falling within the range froml1l. 6 to 12. Sais that it is

possi bl e to priovinde papeicsiacky R2minesd obMRNEBe ¥t & Wita RausrNgl afhat
degradati on of supporting
is excellent in thermal resistance, impact strength and
transparency, for example, soft polycarbonate, polypropylene,
polyethylene, acrylicresin, vinyl chloride, etc. may be used.
10 [0065]

Supporting layer 8 is basically the same as in the above
embodiment, but the obverse surface 13 at the contact portion
that is in contact with the front endface 5 of each projection
4 of supporting layer 8 may be selectively roughened in a

15 physical manner by an abrasive roller 14 etc., to form a
non-sticky surface. In this case, the arithmetic mean
roughness Ra of the surface is specified to be equal to 1l.6a
or greater, and preferably falls within the range from 1.6
to 12.5a, based on the definition in JIS B0601-2001.

20 [0066]

The reason for specifying the arithmetic mean roughness
Ra of the obverse surface 13 in contact portions to be equal
to 1.6a or greater, and preferably falling within the range

froml.6tol2.5ais that it is possible to provide a non-sticky

25 performance without causing any degradation of supporting



32 layer 8 while renoval of sem conductor wafer Wcan be easily done if
roughening falls in this range. [0067] |In the above, to manufacture fixing
carrier 1, a 5 concavo-convex surface 12 of a stanper 11 is put into press
contact with a prepared thernoplastic résin sheet 10 and heated and
pressed, then resin sheet 10 is cooled whilst it is being pressed, to
integrally formbase 2, sectioned space 3, nultiple projections 4 and
exhaust passage 6. Hereafter, any 10 unnecessary part is renoved from base
2. Stanper 11 functioning as a die is previously formed w th concavo-convex
surface 12 foayéoramivhglbasem@vabect sengdonsdpaterdva ittt phe peaactipns 4
and exhaust passage 6 all at once, or in other words as a cavity surface.
15 [0068] Up&dind hef nbdbekyingn ivog kfalils i dn prieferrgelgé hat resin sheet 10 is
heated and pressed at a tenperature ranging fromthe glass transition
tenperature Tgo®f]resin sheet 10 to Tg+50 deg. C, and cooled at a
tenperature equal to or lower than 20 the glass transition tenperature Tg to
Tg-20 deg. C. Thisn tlse bsisause td tead fangt el P ebSd Nga r eelr cCDPla ng are not
perfornmed in the specified ranges, the resin of resin sheet 10 fuses
conpl etel y atehé¢svovestos®e i fade ARessus estdmpee 11diawsual intbeseidy o,
formng defects in base 2 and/or 25 projections 4 and causing variation in
t hi ckness ofcbmsg#cPwithapreparedthermoplasticresinsheet 10 andheated
and pressed, then resin sheet 10 is cooled whilst it is being
pressed, tointegrally formbase 2, sectioned space 3, multiple
projections 4 and exhaust passage 6. Hereafter, any
10 unnecessary part is removed from base 2.
Stamper 11 functioning as a die is previously formed
with concavo-convex surface 12 for forming base 2, sectioned
space 3, multiple projections 4 and exhaust passage 6 all
at once, or in other words as a cavity surface.
15 [0068]
Upon the molding work, it is preferred that resin sheet
10 is heated and pressed at a temperature ranging from the
glass transition temperature Tg of resin sheet 10 to Tg+50
deg. C, and cooled at a temperature equal to or lower than
20 the glass transition temperature Tg to Tg-20 deg. C. This
is because if heating and pressing, and cooling are not
performed in the specified ranges, the resin of resin sheet
10 fuses completely and is overcome by air pressure, hence

draws air thereinto, forming defects in base 2 and/or

25 projections 4 and causing variation in thickness of base 2



33 and projections 4. [0069] Subsequently, thin-filmsupporting |ayer 8
is, at |least, bonded along the periphery of the base 2 surface, covering 5
front endfaces 5 of nultiple projections 4, to create a space between these
mul tiple projections 4 and supporting | dger 8. As a space has been thus
formed between nultiple projections 4 and supporting |ayer 8, vacuum

equi pnent 7 is coupled to exhaust passage 6 of base 2 and operated so that
10 supporting layer 8 deforms concavo-convexly along the nultiple
projections 4. Then, obverse surface 13 of the defornmed supporting |ayer 8
at its contagidpeordiedtidmd 4s in contact wth the front endface 5 of each
projection 4 is roughened by abrasive roller 14 etc. to nmake a non-stick
treatnent, 1po0d®3sthereby conplete fixing carrier 1. The other part is the
sanme as in the above enbodi nent so description is omtted. [0070] Also in

this enmbodi nent, $ibssqpessiPp) ehta-expacduddert isantappemnal s paallafdect as in
t he af orenenti oned enbodi ment. 20 Further, since instead of formng

mul tiple propesdéd@nslchPrHerdphet Sl age bysa 2iier EORS UG NIMEess
such as sandblasting etc., base 2 and nultiple projections 4 are '
integpal |y nbtélet ensiFaldes 5 qroRailblieltprmy&ediynd Aproyerdprtedacdpadd y and
mass producibility. Besides, it is also 25 obvious that nmultiple projections
4 can be madsctwpieh tiedeifitiple projections 4 and supporting layer
8. As a space has been thus formed between multiple
projections 4 and supporting layer 8, vacuum equipment 7 is
coupled to exhaust passage 6 of base 2 and operated so that
10 supporting layer 8deforms concavo-convexlyalongthemultiple
projections 4. Then, obverse surface 13 of the deformed
supporting layer 8 at its contact portion that is in contact
with the front endface 5 of each projection 4 is roughened
by abrasive roller 14 etc. to make a non-stick treatment,
15 to thereby complete fixing carrier 1. The other part is the
same as in the above embodiment so description is omitted.
[0070]
Also in this embodiment, it is possible to expect the
same operational effect as in the aforementioned embodiment.
20 Further, since instead of forming multiple projections 4 on
the base 2 surface by a time-consuming process such as
sandblasting etc., base 2 and multiple projections 4 are
integrally molded, so it is possible to markedly improve

productivity and mass producibility. Besides, it is also

25 obvious thatmultiple projections 4 canbe made equal in height



34 wth high precision. [0071] Wen the obverse surface 13 at the contact
portions of supporting layer 8 in contact with nmultiple projections 4 5 is
processed with coating or UV-treatnment to forma non-sticky surface, the
production cost of the mask will increasé depending on the nunber of
projections (e.g., the nunber of projections anounts to about seventy
thousand in the case of a sem conductor wafer Wof 300 nmin dianeter), and
be 10 acconpani ed by great difficulties in positioning the mask. In
contrast, according to the present enbodi ment, since a non-sticky surface
is created byithugheni pgetheiohverse surface 13 at the contact portions of
supporting layer 8, it is possible to cut down the production cost of the
mask 15 and ¢oDv1the task of mask positioning. This enbodinent is
apparently able to deal with any pattern of projections 4. [0072] Wen

fixing carrier 1 WRetiselfe fayverJrmckgtradadl 3setm anducitactwpbet i¥hs of
hi gh-preci sion flatness is demanded 20 for supporting |layer 8 of fixing

carrier 1. |bsuppohenngelaysnrBedhycehthetulith omibt ip dé Np hd Yo Pl Eas S on
flatness due to variations of the supporting |layer itself and of the
t hi ckess of isheratmsidel tikicatiegessdvytirbatness wafobr a sesdusedcky
supporting layer 8 is nmade thin. However, doing 25 so gives rise to new big
probl ens thakutliecdyr ahel ptgdattion cost of the mask will increase
depending on the number of projections (e.g., the number of
projections amounts to about seventy thousand in the case
of a semiconductor wafer W of 300 mm in diameter), and be
10 accompanied by great difficulties in positioning the mask.
In contrast, according to the present embodiment, since a
non-sticky surface is created by roughening the obverse
surface 13 at the contact portions of supporting layer 8,
it is possible to cut down the production cost of the mask
15 and omit the task of mask positioning. This embodiment is
apparently able to deal with any pattern of projections 4.
[0072]
When fixing carrier 1 is used for a background
semiconductor wafer W, high-precision flatness is demanded
20 for supporting layer 8 of fixing carrier 1. It is however,
markedly difficult to maintain high-precision flatness due
to variations of the supporting layer itself and of the
thickness of the adhesive. This necessary flatness can be

secured if supporting layer 8 is made thin. However, doing

25 so gives rise to new big problems that the durability of



35 supporting layer 8 is greatly |owered and/or the workability and
producibility is markedly | owered when supporting layer 8 is bonded to the
peri phery of base 2. [0073] 5 In contrast, in accordance with the present
enbodi nent, hi gh-precision abrasive rolPlPer 14 or the like is used to
process the obverse surface 13 at the contact portions of supporting |ayer
8 with high accuracy, so it is possible to easily provide high-precision

fl at ness of supporting layer 8 while 10 maintaining its durability. [0074]
In the above enbodi nent, though orientation flat 0 is cut away fromthe

peri pheral paappoftsegilcondtet & qwalken yWWoweted arthsst bhe wéreathi oidy a not ch
N havi ng an approxi mately 15 sem -circul ar shape that has the sane function

as orientatiend gredudibilityhe sprarpbely wersd aeraustipponainyg Myas shown
in FIG 20. It is also noted that base 2 and supporting |layer 8 may be
ei ther the samesopofdéfietenthénpdrapréey. oBuppest2ng |ayer 8 nay be either
slightly sticky or not. 20 [0075] Base 2, sectioned space 3, nultiple
proj ections 40amd] exhaust passage 6 in the above enbodi nent may be forned
integrally, but should not be particularly limted. For exanple, the
peri pberal edge ofnhasf rh=)di Mddddddanopeehiths p22 sénftbemibed imgmed by
etching base 2 lamnated with a photoresi st
high-precisionabrasiverollerl4orthelikeisusedtoprocess
the obverse surface 13 at the contact portions of supporting
layer 8 with high accuracy, so it is possible to easily provide
high-precision flatness of supporting layer 8 while
10 maintaining its durability.
[0074]
In the above embodiment, though orientation flat O is
cut away from the peripheral part of semiconductor wafer W,
it is possible to cut out a notch N having an approximately
15 semi-circular shape that has the same function as orientation
flat O, at the periphery of semiconductor wafer W, as shown
in FIG. 20. It is also noted that base 2 and supporting layer
8 may be either the same or different indiameter. Supporting
layer 8 may be either slightly sticky or not.
20 [0075]
Base 2, sectioned space 3, multiple projections 4 and
exhaust passage 6 in the above embodiment may be formed
integrally, but should not be particularly limited. For

example, the peripheral edgeofbase2andmultipleprojections

25 4 may be formed by etching base 2 laminated with a photoresist



36 layer thereon. Alternatively, after integration of base 2 and nultiple
projections 4, an exhaust passage 6 nmay be bored wusing a drill etc. [0076]
5 Further, a multiple nunber of non-sticky lines 9 nmay be forned over the
greater part of deforning area of suppoPting |ayer 8. The nultiple nunber
of non-sticky lines 9 may be either identical or different in |length and/or
wi dth, and whether they are di sconnected or connected should not be 10
particularly limted. Further, it is also possible to change the design of
the pattern, length, width etc., of non-sticky Ilines 9 in accordance with
the size of iagetoaiefeddt eMAIGerPRtSWRNGY! @dteR €h08gra®Nbacéf shsd 2 nore,
the height of front thick area 32 of each tooth 29 may be specified to be
equal 15 to &Re reilMigfld peotbrekoasss otnféxidgs € palsiselgels ard;, beatodd
sem conductor wafer W 37 Cainms [1] Afixing carrier wherein a deformable
supporting layefg &dhatiremevably supports an itemto be |oaded is |aid over
a base, conprising: 5 a sectioned space fornmed in the base and covered by
the supportipg7éayer; a projection provided in the sectioned space and
supporting the supporting layer in contact therewith; and

5 Further, a multiple number of non-sticky lines 9 may

be formed over the greater part of deforming area of supporting
layer 8. The multiple number of non-sticky lines 9 may be
either identical or different in length and/or width, and
whether they are disconnected or connected should not be
10 particularly limited. Further, it is also possible to change
the design of the pattern, length, width etc., of non-sticky
lines 9 in accordance with the size of the loaded item to
be supported inclose contact. Stillmore, the height of front
thick area 32 of each tooth 29 may be specified to be equal
15 to the sum of the thickness of fixing carrief 1 and that of

semiconductor wafer W.



an exhaust passage for drawng air out of the sectioned 10 space that is
formed in the base and covered by the supporting |layer. [23 The fixing
carrier according to Claiml, wherein the base is forned of a flat plate
having rigidity and an approxi mately ci/cul ar shape, viewed fromtop while
the 15 supporting layer is forned of elastoner. [33 The fixing carrier
according to Claiml or 2, wherein at |least part of the deform ng area of
the supporting layer is processed with non-stick treatnment. [43 The fixing
carrier according to Claim3, wherein the 20 deform ng area of the
supporting layer is the surface of a Oleimgontact portion where the
supporting layer is not in contact with the projection. [53 The fixing
carrier accoltingatdi£Aeg Makrder2whebel fi & defloermeibler seppoitang bidyer cont act
portion where the supporting 25 layer is in contact with the projection is
formed to bethRaB8remonaslyckypportacen {6édmThe bHéxiogdeariserabgcovetng to
anyone of Clains | through 5, wherein the itemto be |loaded is a
sem conduct oa batej cbipatibkasgbeen background. 5 17] The fixing carrier
according to any one of Clainms 1 through 6, wherein the projection is as
hi gh as 0.05 mm oa saghesned [splck Toemtdximgheabakeramd carvdinegl bg ey one of
Clains 1 through 7, wherein nmultiple projections are provided so as to
create supporting layer;
a projection provided in the sectioned space and
sﬁpporting the supporting layer in contact therewith; and
an exhaust passage for drawing air out of the sectioned
10 space that is formed in the base and covered by the supporting
layer.
[2] The fixing carrier according to Claim 1, wherein the
base 1s formed of a flat plate having rigidity and an
approximately circular shape, viewed from top while the
15 supporting layer is formed of elastomer.
[3] The fixing carrier according to Claim 1 or 2, wherein
at least part of the deforming area of the supporting layer
is processed with non-stick treatment.
[4] The fixing carrier according to Claim 3, wherein the
20 deforming area of the supporting layer is the surface of a
non-contact portion where the supporting layer is not in
contact with the projection.
[5] The fixing carrier according to Claim 1 or 2, wherein

the obverse surface at a contact portion where the supporting

25 layer is in contact with the projection is formed to be a



cl earance between projections. 10 [9] The fixing carrier according to anyone
of Clainms 1 through 8, further including a negative pressure source that is
connected to the exhaust passage and draws air out of the sectioned space
so as to deformthe supporting layer. [380] A fixing carrier manufacturing
met hod for manufacturing 15 any one of the fixing carriers defined in C ains
1 through 9, conprising the steps of: placing a concavo-convex surface of a
stanper into contact with a thernoplastic resin sheet to heat and press

it; and 20 cooling the sheet while pressing it so as to format |east

proj ection(sponagengkiyheubasee.secti oned space, projection(s) and exhaust
passage. [11] The fixing carrier manufacturing nethod according to Caim

10, wherein the reskFixhegticd s heodedo AdinHEesIRbRé of 23 ad rsePRF gl g €
ranging fromthe glass transition tenperature 39 of the resin to 50 deg. C

greater thans{haheag@dncenbedran t8 benpssatdr sl weembyorQueedr apsrnore
than the glass transition tenperature. [12] A nethod of using a fixing

carrier charagherhaedpkBnt Batkgboanditemto be | oaded is transported using a
fixing carrier defined in any one of Clainms 1 to 8 [13] A substrate

storage cont aiyper Therf ixGeQnamaatd Ngcébxd Dl tedny eisodeflanad 1 phasygrne of
Clains 1 to 9, conprising:
6, wherein the projection is as high as 0.05 mm or higher.
[8] ThefixingcarrieraccordingtoanyoneofClaims1through
7, wherein multiple projections are prévided so as to create
clearance between projections.

10 [9] Thefixingcarrier accordingtoanyoneofClaims1through
8, further including a negative pressure source that is
connected to the exhaust passage and draws air out of the
sectioned space so as to deform the supporting layer.

[10] A fixingcarrier manufacturing method for manufacturing

15 any one of the fixing carriers defined in Claims 1 through
9, comprising the steps of:

placing a concavo-convex surface of a stamper into
contact with a thermoplastic resin sheet to heat and press
it; and

20 cooling the sheet while pressing it so as to form at
least projection(s), among the base, sectioned space,
projection(s) and exhaust passage.

[11] The fixing carrier manufacturing method according to
Claim 10, wherein the resin sheet is heated and pressed at

25 a temperature ranging from the glass transition temperature



a front-open container body for acconmodating fixing 10 carriers; a door

el ement which opens and closes the front face of the container body; and
teeth for supporting fixing carriers formed on the walls on both sides of
the container body. 15 [14] The substrat3® storage container according to
Claim 13, wherein each tooth is conprised of a flat plate that is provided
on the side wall of the container body so as to extend along the side

peri phery of the fixing carrier, a front nmediumthick area that is forned
at the front interior side of the flat 20 plate and supports the fixing

carrier; andof fearr&edhufdtHo chegareagtdater Sthim NMeght naddecéepbed pagt of
the flat plate and supports the fixing carrier.
atemperature lowerby20deg.Cormorethantheglasstransition
temperature.
[12] Amethod of using a fixing carrier characterized in that
5 an item to be loaded is transported using a fixing carrier
defined in any one of Claims 1 to 8.
[13] A substrate storage container for accommodating fixing
carriers defined in any one of Claims 1 to 9, comprising:
a front-open container body for accommodating fixing

10 carriers;

a door element which opens and closes the front face
of the container body; and

teeth for supporting fixing carriers formed on the walls
on both sides of the container body.

15 [14] The substrate storage container according to Claim 13,
whereineachtooth is comprisedofa flatplatethat isprovided
on the side wall of the container body so as to extend along
the side periphery of the fixingcarrier, a front medium-thick
area that is formed at the front interior side of the flat

20 plate and supports the fixing carrier; and a rear medium-thick
area that is formed in the rear part of the flat plate and

supports the fixing carrier.





