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 substrates typified by sem conductor wafers, quartz gl ass,
etc., printed circuit 10 boards, chip pafts and others that are difficult to
handl e by thenselves, as well as relating to the manufacturing nmethod of
the fixing carrier, nmethod of using the fixing carrier and a substrate
storage contai ner. Background Art 15 [0002] Recently, there has been a
trend towards enl argenent of sem conductor wafers in dianeter from 200 nm
to 300 mMm A 300 mmtype sem condgretorrwaferons formed with circuit
patterns on the obverse side, then protective tape for 20 backgrinding is

stuck on the obverge sheertaki /Y xiTREO cxeansdenalirar Rackagivie Jgguests for
a layered structure, etc. then the wafers are subj ected to a thinning

process in mmrﬁhmkheo&engge steenefl chhe rwaken s stRicARed -0l haskgr ound by

a backgrindi ng machi ne, and fol [lowe by a dicing process 25 where the
protective tape is peeled off and di ghigtpe for 2

5 Technical Field
[0001)
The present invention relates to a Iixing carrier for

C items to be loaded, such as substrates.typified by
semiconductor wafers, quartz glass, etc., printed circuit
10 boards, chip parts and others that are diificult to handle
by themselves, as well as relating to themanufacturingmethod
of the fixing cafrler, 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 sémiconauctor 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 requests for a layered structure,
etc., then the wafers are subjected to a thinning process
inwhich the reverse side of thewafer 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



the dicing process is stuck on. [0003] The sem conductor wafers with dicing
tape thus stuck thereon should be shipped froma factory to another so that
5 they are forned into IC chips, which in turn are nounted on dedi cat ed
carriers and subjected to bondi ng, sealing and ot her manufacturing processes
(see Patent docunent 1). Patent docunent 1: Japanese Patent Application

Lai d-open Sho 59-227195. 10 Discl osure of Invention Problens to be Sol ved
by the invention [0009] Thus, the conventional sem conductor wafers are
processed as above, hence becone easy to warp and crack because 15 they are
mar kedl y t hi neddbyibackgotass ngs #suakresult there is a serious problem
that it is remarkably difficult to properly transport themfromone factory
to anot her wiohost danaging them As the nmethod for solving this problem
use of the 20 aforenentioned dedicated carrier can be considered. However,
this carrier is dedecatetictnduandrontyetorwitn-planhg tepaspoutasteak so
that it cannot be used for a long-term shipnent fromone plant to another
because it ishgaetoanehdlipd bd shdepegnédomaki Agetditp ACeRWhage¥er ehshi pment
conditions, 25 etc. 3

5 they are formed into IC chips, which in turn are mounted on
dedicatedcarriers and subjected tobonding, sealing and other

manufacturing processes (see Patent document 1).

( Patent document 1: Japanese Patent Application Laid-open Sho
58-227195.
10 Disclosure of Invention

Problems to be Solved by the Invention
[0004)
Thus, the conventional semiconductor wafers are
processed as above, hence become easy to warp and crack because
15 they are markedly thinned by backgrinding. As a result there
isaseriousproblemthat itisremarkablydifficult toproperly
( transport them.from:one factory to another without damaging
N them.
As the method for sélving this prdblem, 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.



[ 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 --he 5 adhesive of the dicing tape transferring to
bunmps of circuits, causing troubles. [0Q006] 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
nmet 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 warp and crack. Means for Solving the Problens 15 [0007] In order
to solve thel&Wove problens, in the present invention, a defornmable
supporting layer that renovably supports an itemto be |oaded is laid over
a base, the fixingurceri erfiactimestape seestiloaed spack formed in the base
and 20 covered by the supporting layer; a projection provided in the
sectioned spaeel @nddscppordd iy d fersappond ipey i@y euriimg sbhpaehtthesew t h;

and an exhaust passage for drawing air out of the sectioned space that is
formed in thenbaserando eavehed, byhéhe ssuppart thgnl aysial 25 i[sk008] t¥e
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 itenttb be ioaded 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]



The base may be forned of a flat plate having rigidity and an approxi mately
circul ar shape, viewed fromtop while the supporting layer is fornmed of

el astomer. At |east part of the deform ng area of the supporting 5 |ayer
may be processed with non-stick treatment. 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 | oaded may be a sem conductor wafer that has been background.
15 The proj ecti onThs hrssf eeabby asrhédlras (165 pirde higheg.ri§odn0y

Mul tiple projections may be provided so as to create clearance between

pr oj ect i ons. affthearc grrfp mpuiantd ol ymenyt ffawrlelre shiapel, ude eaepgegabinvecpriessig e 20
source that is connected to the exhaust passage and draws air out of the
sectioned space sopwsrtondeiayearthe Souppedtohgeliayener[ 0011] Further, in
order to solve the above problens, according 25 to the present invention, a
fixing carrier mabufBbedsr iprS of the deforming area of the supporting

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 preferablyashighas0.05mmor higher.
[0010)
( Multiple projections may be provided so as to create

clearance between projections.
The configurationmay further includeanegative pressure
20 source that 1s connected to the exhaust passage and draws

alr 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



met hod for manufacturing any one of the fixing carriers defined in Cains 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 fronthe 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 nore tharff@hecd gPasenrasdiunting annper fiukee [ p02g Farmiettetefinerdrder to
sol ve the above problens, the present 15 invention is characterized in that
an itemto ben|©baEnsis thare@or?edinslvdea tHhixi sgceareferpdetinedzin any
one of Clains 1 to B. [00131 Further, in order to solve the above

probl ens, theopresenton?ex i siwvetdonct sa assabsey alet gt opagectoni g ner for
accommodating fixing carriers defined in any one of Clains 1 to 9,

conpri sing: thefmopiaspen montraisherciodyf bea dcoodmodsts ng ;f erdngochingers; a
door el ement which opens and closes the front face of the container body;
and tBeth fothssppertinig efpxe segio@ltiserss 25 fbomrd exs it peowatt sowhs bot h

sides of the container body. 6
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 fromthe 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, inorder tosolve theaboveproblems, thepresent
15 invention is characterized in that an item to be loaded is
transportedusingafixingcarrierdefinedinanyoneofClaims
( 1 to B.
[0013]
Further, inorder tosolve theaboveproblems, thepresent
20 invention is a substrate storage container for accommodating
fixingcarriersdefinedinanyoneofClaimslto 9, comprising:
a front-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.



[0014] It is preferred that each tooth is conprised of a flat plate that is
provi ded on the side wall of the container body so as to extend al ong the
side periphery of the fixing carrier, 5 a front mediumthick area that is
formed at the front interior side of the flat plate and supports the fixing
carrier; and a rear mediumthick area that is fornmed in the rear part of
the flat plate and supports the fixing carrier. [0015] 10 Here, the base
and fixing carrier specified in Clains nay be provided in an approxi mately
circular form approximately elliptic form approximtely rectangular form
approxinately @p&ygonal form etc., viewed fromtop, and may be those
accommodat ed Q ~a storage container for substrates 15 ornmay not be. Exanples
of itens Lobe |oaded, at |east, iﬂcluge ,singlg or nuItLpI%ijECisiQD :
substrates, |iquitcrystdicigidss hgharesigra8s! ThétBigskEd Gifr euf t3boar ds,
chip parts, Igad +frqnes for“tgs i ng, varjous Hndg Qof sheets, thin
electronic DhFts tRATCISIPEYRARILE Where Thedltet Y H&T-Gadeéd 3PRY 20
preci si on substrates, semni conductor Mafer;ﬂ&Si waf ers and . GaP waf ers)
having a di afeter - ofX260 I OO0 i L HBSAHPRRGY Y56 fimare'd ReFtdeE: [ 0016]
The supporting | ayer nay use various kinds of elastoners 25 and rubbers
havi ng fl exi BiNG, MaRdRT EheF K PP DeLAbAdedCFBeE e pRaj e ons t8F 1 /Ry not
be. At least part of the deform ng _

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,
approximatelyellipticform, approximately rectangular form,
approximately polygonal form, etc., viewed from top, and may
be those accommodated in a storage container for substrates
15 ormaynotbe. Examplesofitemstobe loaded, at least, include
singleormultipleprecisionsubstrates, liguidcrystalglass,
( quartz 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



area of this supporting |layer may be processed with non-stick treatnent
having a pattern of single or nultiple straight |ines,cross-shaped

pattern, X-shaped pattern, spiral pattern, 5 lattice pattern, pol ka dot
pattern, honeyconb pattern, squanpbus pattern,continuous swasti ka pattern or
a conbination 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 that at |east provides a trigger function for reanaI of the item
to be | oaded, 0017] .The prolectlo _may ., rovided in_ lindrical form
prismform e F&chﬁm 1EA° fortyY ??U}t ~0- pyF%h%)aosa‘r PESFY e el%oréfﬁjdl%et her
it is hollow or soJld i S not artlfular1¥ hnlted Ei t her. . |n |l e or multiple
exhaust passaped ey he HHERA FHE 13 8%%?9?%?8%57 -1t only
to transport_from ope plant to anot her but al so for nt conveyance of
the | tem tbtBRERBARCHEY ThoUGHPE NeTE dre. VHRE asoEyeLt g@ S0 Sinidar
storage contajners such as FOSB, FOUP, SMALLFOUP, etc. can be used.

The contalne%lB%ﬁyCeP5§ﬁ§“§®@§9%ﬁ%§r%n©r%@%p%%ﬁﬁaﬁﬁép ﬁ%ﬁ%ﬁQEﬁBVTH%d ina
transparent, opaque or translucent form [O001B] 25 According to the

pr esent |nveﬁ§thcepP EFﬁﬁnain%Eﬁ1@%LSDaBeeFBadBBDSMCPWQ BappBFTi ng | ayer

| ai d over the fixing carrier
squamous pattern, continuous 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, SMALLFOUP,
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



base and pressing it makes it possible to hold the itemto be |oaded on the
supporting layer. Upon this, the itemto be |loaded is placed into closed
contact with the supporting 5 layer, so the itemw Il hardly flex and warp
even 'f it is thin. Effect of the Inveq%ion ( [0019] According to the
present invention, even if the itenms 10°to be | oaded are sem conduct or
wafers 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 preventing damage to the wafers. Further, when the deform ng area of
the supporting layer 15 is the surface of a non-contact portion where the
supporting bayekades cothienswomd acinavlizlystrhes { & onte retidé ddeciofy ther pso]
ection, and at |east part of the deform ng area of the supporting |ayer
has been pr osesseshavgre S0 tickndieaatireplos siib lies topassbbtaet Ot gii €kl y
create a flow channel of air between the 20 non-stick treated portion of the
supporting |syeroadsdtdie thd emppn ke dpadetuponpdel ehiat i @Rcoftbheto
supporting layer and trigger detachment of the itemto be | oaded [0020]

When the propectéfied S sap18icgl a5t 8. &Po #a Ao Ghehsi tn28nkt siipppesshbl e to
secure ‘a sufficient enough height for the 9 sectioned space that is covered
by the supportifg, | 8yefhe alfbm will hardly flex and warp even if it is
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 tobreak, it is possible tobe 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 frontendfaceof 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



enhance snmooth flow of air to pronote deformation of the supporting |ayer
8. Further, when nultiple projections are provided so as 5 to create

cl earance between projections, it is possible to support the supporting

| ayer and the itemto be loaded in a stagble position and deformthe
supporting layer by { introducing air into the clearance between
projections. [0021] 10 Wien the resin sheet is heated and pressed at a
tenperature ranging fromthe glass transition tenperature of the resin
sheet to 50 deg. C greater than that, and cooled at a tenperature |ower by
20 deg. Cor nore than the glass transition tenperature, it is possible to
prevent occuseehtenef sEferitdaitnl s eoreesich bystshestpiorning lelye rhagedand
occurrence of variation of the resin sheet thickness, which enables

pref erabl e nehdange shOO2RB] fFavwt béraiwhen paohoteotihfipsmednpni sédtbk a fl at
plate that is provided on the side wall of the container body and 20

ext ends al ongupberside peyephéry of the fixing carrier, a front medi umthick
area that is fornmed at the front interior side of the flat plate and

supports the fixiRAgrcheri evheandul @i pearpmek e dis Geapatiltatd ise kernmed in
the rear part of the flat plate and supports the fixing carrier, it is
possi Bl e 25 to essential ¢yrimcée 20ntvaddy stpport i dhe, fixiig peakibarbebween 10
the front mediumthick areas and the rear nediumthick areas,

support the supporting layer and the item to be loaded in

a stable position and deform the supporting layer by

( introducing air into the clearance betwéen prbﬂections.

[0021]

10 Whentheresinsheet isheatedandpressedatatemperature
ranging from the glass transition temperature of the resin
sheet to50deg. Cgreater thanthat, andcooledat a temperature
lowerby20deg.Cormorethantheglasstransitiontemperature,
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 toessentiallyhorizontallysupportthefixingcarrierbetween



it is hence possible to prevent the fixing carrier frombeing inclined in
the vertical direction and avoid difficulties in its |oading and unl oadi ng.
5 Brief Description of the Drawings [0023] [FIG 1] FIG 1 is an
illustrative plan view schematically shg ing a sem conductor wafer in its
supported state in the enbodinment 10 of“a fixing carrier according to the
present invention. [FIG 2] FIG 2 is an illustrative plan view
schematically showing a sem conductor wafer in the enmbodi nent of a fixing
carrier according to the present invention. 15 [FIG 3] FIG 3 is an
illustrative plan view schematically showi ng the enbodi nent of a fixing
carrier accotith figoha mdel ypr-esentk atraeeMndnhe] F&x méli2G-FhGckdatSaan
illustrative sectional view schematically showing a base and projections in
t he ermbodi nent ief henéé g0 imar Ebesraceot dhrgTl 91 hhefreisant roRvieatnon.

[FIG 5] FIG 5 is anillustrative sectional view schematically 25 show ng
the enmbodi mentcoinad fixXifige CRs ¥t BFa BNGL tde: 18h hatld 1dvo 0d asFRgectheidd xi ng

carrier according to the present invention.
in its loading and unloading.

5 Brief Description of the Drawings
[0023]

[FIG. 1]
(/ FIG.].isanillustrativeplanﬁiewschematicallyshowing
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
invention.
[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



[FIG 6) FIG 6 is an illustrative sectional view schematically show ng a
deforned state of a supporting layer in the enbodinent 5 of a fixing
carrier and the nethod of using the fixing carrier according to the present
invention. [FIG 7) ( FIG 7 is an overall perspective illustration
schematically show ng the enbodi nent of 14 substrate storage 10 contai ner
according to the present invention. [FIG B] FIG 8 is a bottomview
schematically showi ng the enbodinent of a substrate storage contai ner
according to the present invention. 15 [FIG 9] FIG 9 is a front
illustrative view schematically showi ng the enbodi nent of a substrate

st orage contaf netnaceey th Aohg tartherpresedi igwedthe@reddritGndént26h FI G 10

is a sectional illustrative view schematically showing a container body in
t he enbodi mept1of @) substrate storage container according to the present
invention. [FIG 11] FIG 11 is a plan sectional illustration schematically

25 showi ng a contmigers hadyn accomDeat i v seddond ¢aewi ehéad2-alhe

enbodi ment of a substrate storage container according
showingadeformedstateof asupportinglayer inthe embodiment

5 of a fixing carrier and the method of using the fixing carrier
according to the present invention.
[FIG. 7]
( FIG. 7 is an overall pefépective 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 frontillustrativeview 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



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

a front illustrative view schematicall Y, showi ng a container body in the
enbodi nent of a substrate 10 storage coft ai ner accor di ng 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
according to the present invention. 15 [FIG 15] FIG 15 is a front
illustrative view schematically show ng |ocking nechanisns of a door

el ement in titee emdosh imenit of a8 sustirate siorage cantaimner accordling to the
present invention. 20 [FIG 16] FIG 16 is a plan illustrative view
schemat i cal |yo stioai pigesenisemeomtiust or wafer in its supported state in the
second enbodiment of a fixing carrier according to the present invention.
25 [FIG 17][#8.HE8B 17 i s a plan illustrative view schematically show ng

FIG. 12 is a plan sectional illustration schematically

wunl

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
showingapairof 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. 16isaplanillustrative viewschematically showing
a semiconductor wafer in its supported state in the second
embodiment of a fixing carrier according to the present
invention.

25 [FIG. 17]



t he 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 enbodi nent of a manufacturing nmethod of a fixing
carrier of the present invention. ( [FIG3 19] FIG 19 is a sectional
illustrative view schematically 10 showi ng a state where the obverse
surface of a defornmed supporting layer in contact wwth projections is
roughened so as to create a non-stick supporting surface, in the

enbodi nent of a manufacturing nethod of a fixing carrier according to the

present invention..15.LFl G %ga] F 20 1s a _plan illustrative.. .
vi ewschenati cal | ygﬁ \'/\,ilrzglS 3 Fsi nr}l%:%ﬁld%tc?%?l\’/v% ére%isnc%er{rbat lecrale SAPHERE of a

fixing carrier a_ manuf act uring nethod.of. a fixing carrier, a method of
using. a fixihg SRFPTRro el I bett dt & 1Srdiage CdMtar RGP ALE8r dPnGPS20 to
the present invention. Description of Reference Numerals [0024] 1 fixing
carrier 2 bBS5ES2B-3'B¥tP+oHBd space 14 4 projection

[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. 18]
FIG. 18 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

( asemiconductorwaferinanothe;embodimentofafixingcarrier,

a manufécturing method of a fixing carrier, a method ofiusing

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



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 container 21 containqﬁ body 26 rimportion (opening) 15
29 teeth 30 flat plate 31 front nediumthick area 32 front thick area 33
rear mediumthick area 20 34 rear thick area 35 rear retainer 38 door

el enent 39 casing 42 | ocking nechanism 25 46 cover plate 15 W
sem conductor wafer (itemto be | oaded)

4 projection
5 front endface
6 exhaust passage
7 vacuum eguipment (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 gontainer
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



Best Mode for Carrying Qut the invention [0025] Referring next to the
drawi ngs a preferred enbodinent 5 of the present invention wll be
described. A fixing carrier 1 in the present enbodi nent conprising, as
shown in FIGS. 1 to 15, a base 2 havingXigidity and an elastically
deformabl e t supporting layer 8 | aid over base 2 and supporting a

sem conduct or wafer Wof 300 nm (12 inch) in dianeter, is 10 accomdated
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 round

silicon. wafer ofsggﬁgénéggtgg1%?kg§ ?$%?m1§oabgiggﬁaﬁgrientation flat O or

a notch N cut out. "Thi's “orientation t 0 or no rovides the
functions ofBeggtﬁrgLn%gg EQ% Céxétehto%bentatlogi%nd positioning. This

sem conduct or ~Wwaf er W i S covere y “sTi FnéngthecPive tape on its mrror

surface that bézgirned wWith patterns of circuits 20 while the rear side is
backgr ound b§ ckgrinding machine so that the wafer is thinned as thin
as 100 pmor lower, .then the wafer,

ni 11 ustrated —dolrEreanioBer: To02 SN A o PeatFreraL TEoSolertied 1o
have a tot al thj?kness 16 ,r@ng[Q%lur_ql0.%éx%£%§%évnZgﬁfgfga2£¥rgggn10.5
to 1.5 mm of the present 1nventi 1 be S g
1 in the present embodiment comprising, as shown in FIGS.
l1tol5, abase 2havingrigidity andanelastically 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
semiconducﬁor'wafer"w is covefedﬁby sticking protéctive tape
onitsmirror 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 pum or lower, then
thewaferissupportedonsupportinglayer 8byanunillustrated

dedicated robot.

[0027]

25 Fixing carrier 1 is specified to have a total thickness



nore preferably fromO0.5 to 1.2 mm This has been specified because when
the thickness of fixing carrier 1 falls wthin the above range it is

possi ble to assure a | arge enough space 5 for insertion of a robot fork when
the wafer is accommodated into, and taﬁgn out from substrate storage
contai ner 20 while assuring high enough-reinforcenent of thin sem conductor
wafer W This specification can also nmake fixing carrier 1 light. {0028]
10 As shown in FIGS. 4 to 6 base 2 of fixing carrier 1 is forned of a
predeterm ned material in a thin flat plate having a round shape, viewed
fromtop, and a size equal to ormarginally greater thansem conductorwaferW
SO that it candienpaSidm Weldy toacommdapedemablstramelstotage. £amiai ner

20. The nost part 15 of the surface of the base, other than the periphery,
is formed whdie dridfatradilnciran Gesticoned spacertdid hats bsedepsassetkai th a
depth of 0.05 mmor greater and |am nated with supporting |ayer B. A nunber
of projecti anscduddathesupper thsoppesti ®f fiayef chririecont agtlsherewith and
frombel ow are projectively 20 fornmed at intervals on the bottomof this
sectioned sp@ce apdv@Ndaffe 8XNaESHo PasSBE: & alsRalCOMANYLBRBEGW dpas€ct | oned
space 3 is bored. {0029] In order to be able to withstand pressure changes

etc. 5 25 agsPNMpAHAd oM bl Ridodd@RSRRI BEhOMe RRSR 21 kSa Qs RS L@ 17
material that is excellent in inpact strength, thernal

into, and taken out from, substrate storage container 20 while

assuringhighenoughreinforcement of 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 in a thin flat plate having
a round shape, viewed fromtop, anda sizeequal toormarginally
greaterthahsemiconductorwaferw,sothatitcanbepositively
accommodated in substrate storage container 20. Themostpart
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 Qf 0.05> mm or greater and laminated.withAsupporting
« 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 1s bored.

[0029]

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

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



resi stance, transparency, etc., for exanple, soft polycarbonate,

pol ypropyl ene, polyethylene, acrylic resin, glass-fiber reinforced epoxy
resin, alum numall oy, nmagnesiumb5 alloy, stainless steel, glass or the like.
[0030] As shown in FIGS. 4 to 6, each of _nmultiple projections 4 is forned
integrally on the bottom of sectioned sﬁdce 3, inarigid cylindrical shape
or frusto-conical shape having 10 a height in level with that of the

peri pheral edge of the base 2 surface, formng clearance for air
ventilation between projections 4 and 4, and functions to indirectly
support sem conductor waferWyvia supporting |ayer B. This projection 4 is
formed to bemn&k&bism oiathi ghesxcdhisnt sibecapser i §t+éndbhj stheweslthan 0. 05
nmit is inpossible to secure an adequate enough sectioned space 3 and

assure snootheenotghcd) r: fanepd Hédé{ pneand, atsp &henplés aoeoncern that
deformati on of supporting |ayer 8 may be hindered. [0031] 20 The nethod of

form ng projgst{easbdnise NAHo PAtdBHld Y pdlivEted card wakious ABEheds can
be considered such as, for exXanple, a nethod of “integrally nol ding base 2

and proj ecti@ngss4fiBeRthadc0tebrdinNgr PE Oh eallAASuh DY SEr 88 PELRLI NY, a
met hod of form ng projections 4 by exposure and devel opnent 25 after

| ami ngtion of)a,phoLeresistsneterial g1 asgebhodnef 118, depositing a netal in
a predeterm ned pattern by
[0030]
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



el ectrocasting, an etching nethod by corrosion renoval of portions other
than those to be forned into projections 4, a sandblast nethod of renoving
portions other those to be 5 formed into projections 4, etc. [0032] As
shown in the sanme draw ngs, exhaust passage 6 is a round through-hole that
is bored in the thickness direction of "base 2 and | ocated between nmultiple
projections 4, viewed 10 fromtop and is detachably coupled to vacuum

equi pnent 7 arranged under the base, as shown in FIG 5, so that this
vacuum equi pnrent 7 draws air from sectioned space 3 (as indicated by the
arrows in FIGS. 5 and 6) . As this vacuum equipnent 7 operates to suction,
supporting |@geesBtdefd oz neelsl comcavp: edavexhyneéd pattespondence with the
pattern of nmultiple projections 4 so as to formclearance for air flow

bet ween it sed¢Ieandosest toaduzt ot afey M¢thbdsby hcsrrbeavmncenocennbdes

det achment of sem conductor wafer Wheld by supporting layer B. 20 [0033]

Vacuum equi ppentidnkSethier Exanmlimsea toy/pe dorvedutdntoppppsecandons 4,
i ncorporated in a backgrindi ng machi ne (not shown) for thinning

sem conduct o vahebsa¥¥ ofietRoAnodpearsv{Ngt pshowonhs doheADURbsOgESUbSt T at e
storage container 20 and nmaking it 25 open. 19 00 341

5 formed into projections 4, etc.

[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
( betweenitselfandsemiqonductorwaferw,thusthisclearance
enables detachment of semiconductor wafer Wheld by supporting
layer 8.
20 [0033]

Vacuum equipment 7 is, for example, a type of vacuum
pumps andis incorporatedinabackgrindingmachine (not shown)
for thinning semiconductor wafers Wor in an opener (not shown)
for mounting substrate storage container 20 and making it

25 open.



As shown in FIGS. 3, 4 and 6, supporting layer Bis formed of a thin film
which is made up of a thin material having elasticity, flexibility,
softness, thermal resistance, 5 stickiness, adhesion etc., such as, for
exanpl e urethane-, fluoro-, silicone-el.astoners, 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 cone
into contact wth and hold the obverse or rear surface of sem conductor
waf er W [0088P3415 The nmanuf acturing nethod of supporting layer 8 is not
particularly limted, but it can be formed by form ng a |ayer by

cal enderi ng, pres3smdowoatifiIgsS.pBi it ang et suppandibondiveg Stilefbayed to the
surface of base 2, etc. [0036] 20 Optionally', the portions of supporting

| ayer 8 in coftacthim fhlsenhtonhdistmadeabproNaothin naherinbrdsyitde
outside surface portions of the |layer at which projections 4 are bonded,
may be subj eeledtioiayprotessbwbiceh, f acifkhtatestsennedndect etanvafer Wto
detach from supporting | ayer 8 even though the 25 | ayer 8 deforns at renoval
of semi conduetockwaters, WdROsiSpestdi cadhoh dd, ifdrpessmbhe t.eesBhget|vely

perform coating
fluoro-, 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, theportions of supporting layer 8 in contact
with semiconductor wafer W, or in other words, the outside
surfaceportionsof thelayeratwhichprojections 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.



of a non-sticky laver, a UV process, or the like, so as to selectively
reduce the supporting |layer 8 s adherence and holding ability at contact
poi nts conpared to that at 5 non-contact points of supporting |ayer 8.
[ 0037] Substrate storage container 20 ig conposed of, as shown in FIGS. 7
to 15, a container body 21 capable of a 8onnndating mul tiple fixing
carriers 1, nmultiple pairs of teeth 29 arranged 10 either side wall of
cont ai ner 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 neans of retaining grooves 37
and a door elpmmenti @8 Ifor iapesiposaddl €ltassrdechigelgnpeabben ddminemmer t he
front of container body 21. [0038] As shown in FIGS. 7, 8 and 10, contai ner
body 21 is noi dechorofsta giyedetyern redVvr esbnesachoastpel ychebosates wic., for
exanple into a front-open box having a front opening, so as 20 to
accommodat e seladiiydley medhere (the.suboridd sheet ' Ofadid xemge catdiers 1
aligned vertically. Abottom plate 22 having an approxi mately Y-shape,
vi ewed fromH®disg dedachablar asiengebainthechapd oo of o tHih st cont ai ner body
21. A plurality of positioning parts 23 are di sposed on both sides in the
25 front anthai-ddher£entiidds the sessopfiddi sapottom plate 22. 21 Each
positioning part 23 is positioned with high precision

[0037]

Substrate storage~¢ontainer 20 is composed of, as shown

(’ in FIGS. 7 to 15, a container body 21 'capable of accommodating
multiple fixingcarriersl, multiplepairsof 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

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 Lo accommodate a multiple number {(e.g., 25 or 26 sheets) of
fixingcarrierslalignedvertically. Abottomplate?22having
an approximately Y-shape, viewed from top is detachably
arranged at the bottom of this container body 21. Aplurality
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.



to positioning pins of the backgrinding machine or opener, to which
substrate storage container 20 is nounted. [0039] 5 Selectively fitted at
the rear part of bottomplate 22 are detachable identifiers 24, which are
det ect edbyt he sensor of processing equbpnment to thereby recogni ze 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, approximtely inverted V-section, approxinmately inverted
Y-section or in an indented oval form etc. [0040] As shown in FIG 7, a
flat rectangular robotic flange 15 25 is attached integrally or renovably
to cont ai nerE3PHPBLE OHINY Eertter Sof St RESEBpORREr ebED TR RIGIGSIOT | ange
25 is held by an unillustrated automatic transfer nechanismcalled OHT
(over head hdi&tPATERSTENg $enchat §HBsPrakerspeiBgeNachhbai ercaNg s
conveyed. 20 [0041] The peripheral part on the open front of container body
21 is forned@ rivhi¢h e Conie RiFraiddn contabrer t20 siexrepieed - out war ds

forming arimportion 26. A plurality of engagenment holes 27 for door |ock
are holl owed[&3%he top and bottom 25 in this rimportion 26. A carriage
handl e 28 having a thick 22 disk-like form approximtely L-form or
sideways U-formiSelectively fitted at the rear part of bottom plate 22
aredetachableidentifiers 24, whicharedetectedby the sensor
of processing equipment to thereby recognize the type of
(' substrate storage container 20, the number of seﬁicOnductor
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
( heldtn/anunillustratedautomatictransférneghaniancalled
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 rimportion 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



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, multiple pairs of
teeth 29 are arranged vertically with.a predeterm ned pitch on both (

si des of container body 21, projected i Aards fromthe interior side walls
and opposi ng 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 w dely
open-V-formor an approximately 15 sem -circular arc shape, viewed fromtop,

and is conprdisgdliofe &drmgt apipatos i3 textended ral engsi Bewsiydeupesiphery of
fixing carrier 1, a flat front nediumthick area 31 integrally forned in

the front angkidderdory pachcaadidieekoprobrfdale phate SOcondahihat Hd@pt thick
area 32 |located on the side-wall side of 20 container body 21 or the portion

integrally formedniui t fResEr O r BiEe ORI LADE QPetield 88 8h dpataddate 30

and outside front nediumthick area 31, a rear nmediumthick area 33

integrally fggr@g&f§1g&g%gfggerggérggefégﬁtgi@ég 30, and a flat and smal
rear thick area 34 Tornmed in the rear of flat 25 plate 30 and located in

;;OHISOf reafo@@gjunwthick area 33 23 along the side wall of container body

As shown in FIGS. 10 to 14, multiple pairs of teeth 29
are arranged vertically with .a predetermined pitch on both
( sidesofcoﬁtaiﬁerbo&yZl,projeétedinwardsfromtheinterior
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
( carrierlqeaflatfrontnmdium—thickarea31integrallyformed
in the front and intérior part on the tbp.of flaﬁ 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



[ 0044] Formed between front mediumthick 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 thickness of fixing
carrier 1, specifically, about 0.3 to Z35 mmhigh, so as to function as a
stopper that prevents fixing carrier 1 fromslipping out from contai ner
body 21 when door elenent 38 is renoved. 10 [0045] Fornmed between front
mediumthick area 31 and rear nediumthick area 33 is a slightly indented
thin area, which opposes the side periphery of fixing carrier 1 with a

slight cleacappe therebatween Thecbivsigenshrhugted teeth 29 15 support the
base underside horizontally wth high precision,” on their flat front

medi um t hi ck [@pgas 31 and rear nmediumthick areas 33. [0046] Rear retainer
35 has a vertically oriented support plate 20 36 attached to the interior

backsi de wall of %‘8%@?%%@%’ f?&n;%}dﬁ%"lﬂ%rﬁi’&k’ﬂ% 3%%@51‘: S g_gﬂici

support plate 36 has plurality o et al ner grooves
aPDT OX 10 1 . ShepedCLoss ReqkaneT LeBted g gl b seashgapl ner
L 245 [0047kiththesideperipheryoffixingcarrier]“‘ Front thick area
32isashighasthethicknessoffixingcarrierl, 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 rearmedium-thick

( areas 33.
[0046]
Rear retainer 35 has a vertically oriented support plate
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.



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,
pol ybut yl ene terephthal ate, polyethyl er&l terephthal ate, pol yether

et her ket one, pol yether sulfone, fluorine-containing resins, etc., can be
used. [0048] 10 As shown in FIGS. 7, 9 and 15, door elenent 38 is conprised
of a casing 39 having a tray-like section, renovably attached into rim
portion 26 of container body 21, a pair of |ocking nechanisns 42 arranged
on both the b f%]and right sides on the open front of casing 39 and a cover
pl ate 46 re&nvably 15 attached to the open front of casing 39 to cover

| ocking mechanigns 42, and is_ press.fitted into ri rtion 26 of

cont af ber body 2TURBOEr 1 o SRR B (oL RPG04S] RSG5
provided in.,a laterally | o .approxi mately. 20 rectanqul ar rm_vi ewed
Prom the fromsShidey sat tips BN T A Aete cTanRad Hdle Blant =10
renovably fitted on the peripheral, wall ereof . tq fit between cantai ner
body 51 and Cdaor BRENSRESSE ohE g 3R gadRet L6 st B 9P G “ath eos

form made of, faor exanple fl rorubberk.siiicone rubber _or 25'the |ike, and
when Yoor el*&Hee3g SrOFESt &d,- t ABSGASkER L £BneBC2EPULHL 6 Sr essure and

deform ng contact with the inner peripheral
terephthalate, polyethylene terephthalate, polyether

etherketone, polyether sulfone, fluorine-containing resins,
‘j 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



surface of rimportion 26 so as to suppress and prevent air contam nated
with dust and dirt fromflowng into container body 21 from outside. ,
Attached to the center on the rear side 5 of casing 39 is an elastic front
retainer 41, which horizontally supports the front periphery of fixing
carriers 1 stored in container body Zfsby its hol der grooves. [0050] As
shown in FIG 15, each |ocking nechanism42 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 an unillustrated door

opening/closing device; a plurality of advancing/retractable bars 44 which
are slidabl ynsopperded dyneas Mgmdhqpodneauplwedc eheatrater perieakrd4d and
linearly slide in the vertical direction in and out of door elenent 38 in

accordance whthatheof of & ipytrtdfon @ abyakeed AFprdek engpgirRGealtaws r45 which
are arranged at the distal ends of advancing/retractable bars 44 cone in

and out frephthfihetes wichhewferinpherak mebt Ofowdsd NGO cbatddnkirt into
and engage engagenent holes 27 in rimportion 26, and |ock the door el enent

38 which fitgalimm pebhi A L0507 2GAURINRLEo RO At eEQODLhe LOYLK pLat e 46
is formed in a shape corresponding to 25 the opening front of casing 39 and

has rect angylrdlas Vs 26 e T4OM & BEoHT QB o i RCHUAL | OR; PR$SRGSNRLES y47 Tor

| ocki ng

supports 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
actuationwith 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



mechani snms 42, which each bracket the center on the front side of rotary
‘reel 43. The keys of a door open ing/ closing device are fitted through

t hese paired actuation passage-holes 5 47 on the left and right. [0052]
Wth the above configuration, when sentéonductor wafers Wthat have been
background are transported fromone plant to another, first, background
sem conduct or wafersWare each 10 pressed agai nst supporting |ayer 8 of
fixing carrier 1 by robot so as to be held closely, this fixing carrier 1
is inserted into container body 21 of substrate storage container 20 by

robot, then.door, .elenent, 38 is fitted to the fr ontai ner_ _body 21.
Ther eaf t er ,* 52" dd&t %%E%nn%’nta%%l?%lcf%c%aesds%?/e al %g%i%i] IO?O?O%:W ng

mechani sms 42, it.is ppssi q%e to trar%lport . background_sem conduct or wafers
W f rom one PFEM 1 T ot hef2 10 s3] GHeet i H§ he™abov e Actormbddt T on,

sem conduct or wafers W have b??” I adﬁgiin ilg behgg clos?lg%in cont act
with 20 fi%Hg Yar@ery 1851t 7s posie £F actonfodE R ERECIRTEIS in
contai ner body, 21 of substrate storage container 20 stabl and positively
Wi t hout any?§¥5re BFetfHéH%@f%O%%‘gﬁ%ﬁﬁl%d%%% B 8 _vERS t hough

they are thin. [0054]. 25 Next, when the transported sem conductor wafers W
need®27 to?bhe’t aked bkt add stibfekt ed to dicing, bonding or sealing

[0052]

Withtheaboveconfiguration,whensemiconductqrwafers
) W that have been background are transported from one plant
to another, first, background semiconductor wafers W are each
10 pressed against supporting layer 8 of fixing carrier 1 by
robot soastobeheldclosely, thisfixingcarrierlisinserted
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, asdoorelement 38 is locked by 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



treatnment, door elenent 38 is renoved from container body 21 by unl ocking

l ocki ng mechani sns 42 of door elenent 38, ‘then fixing carrier 1 is taken
out from container body 21 5 by robot. Thereafter, vacuum equipnent 7 is
coupl ed to exhaust passage 6 of fixing2z¢tarrier 1 to draw out air, whereby
it is possible to easily separate sem conductor wafer Wfrom deforned
supporting layer 8 of fixing carrier 1, by suctioning the sem conductor
wafer Wby robot. 10 [0055] In the above configuration, since instead of
directly accommodating seniconductor wafers Wthat are thin and easy to be

bent and fr .ea t 0 r 21, byt by Ki ng
the wafers ?% l?%n?ggt'gw&%(% agl}]%) to %C’IO&% g&g&ﬂgl gﬁl?g ln%n%‘ cézie}arlltienr 1 and
accommodat ed .i_n .an |nd| ect manner S 00s351 bl &

configurati gcn F S eve realr(lasmpe ect a3t| Glr‘nS he&r) p Oanhtcopanoaper% yeDvﬁc%
safety. In artlcular sin e f|X|n rr|er IIent in strength and
Figidity andﬁprbevséms Uidihg o Hdtans 43 SR Hrthert

condi tions SUC ressure cha ges e 035|ble to tra sp rt

o conduct S Star SrE R AT i ey J@%ert %M@Fm (e T

transport fron1one plant to another for exang &, %0056& F rther |t IS
al so gosmlﬂQ¥F8 Pedu %Qﬁ?ngﬁ!ﬁﬁ??ﬁ@egﬁlp &h 3 EPHE FQ ZdMer ed or

nmake its use unnecessargl
passage fixing carrier 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



hence there is in effect little risk of the adhesive of dicing tape
transferring to the bunps on circuits of sem conductor wafer W Further,
since front mediumthick areas 31 and rear 5 nmediumthick areas 33 of teeth
29 hold fixing carrier 1 from its underside at the side peripheral edge
thereof, horizontally with high precision, it is possible to prevent
fixing carrier 1 fronbeing inclined in the vertical direction, hence avoid
difficulties in | oading and unl oading by the robot 10 fork. [0057]

Further, since fixing carrier 1 and base 2 are approximately the sane size
and thin as sem conductor wafer W it is possible to deal wth automatic

| oadi ng andwhhthadibgngSteptoianadkestingrsubier ate ster ageecentairger 20
which is designed to acconmpdat e non-background sem conductor wafers W

Wi t hout thehageessidre 0k Chaddgieng 5izeland sshaparef atthesiexi st idigiegnt ai ner.
[0058] 20 Next, FIGS. 16 and 17 show the second enbodi nent of the present

invention, whgeetpafvtétpleguaenobunpl- shicikyclitnesf Searecheredon part
of the deformng area of supporting layer 8 to sinplify the attachnent and

renoval of geweeanductofhasal ein¥e 2 {0R88) uR9tnMaktd Rl Ls Banasd ireley |ines 9
are formed by partly
5 medium-thick areas 33 of teeth 29 hold fixing carrier 1 from
its underside at the side peripheral edge thereoi,
horizontally with high precision, it is possible to prevent

) fixingcarrierlfrombeinginclinedinthevertical direction,

hence avoiddifficulties in loading andunloading 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, 1t 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.
(00581}
20 Next, FIGS. %6 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 W.

25 [0059]



effecting non-stick treatnment on the surface in the deform ng area of
supporting |l ayer 8, specifically, non-contact areas (depressing portions)
of supporting layer 8 that will not 5 come in contact with the front endface
5 of any projection 4, so as to form ross-shaped pattern, viewed from
top, passing through the center of sugﬁgrting | ayer 8. 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 8, for exanple, UV-treatnent,
surface roughening, |am nation of non-sticky rubber, coating of a

non-sti cky adhesMuétipfe. pooansthekgonsnder €darp0G@6dnedl byl patité vabove,

manuf acture of fixing carrier 1, base 2, nultiple projections 4 and exhaust
passage 6 i effecntdg nod-egrati yrbytnehdi sigtok sut hecanpl ast ide foesiingsheet
10, for exanple, and supporting layer 8 of a thin filmis bonded to at

| east the pariephefysupdasien layert Be $patiftonll endiace-d-fcwbrevery
projection 4, so that it is possible to produce fixing carrier 1. In this

manuf act ur i ngepeeks iagpbeiralichy ) obmenpsbirekyg hisles $ hawe heen poevi ously
formed in part in the deformng area of supporting |ayer B. For the other

companent s th@eSanecdhthetdpnenhashd Nrther abQyes @b My p3e jdesGionption is
omtted. 30 [0061]

4, so as to form a cross-shaped pattern, 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.



Also in this enbodinent, it is possible to expect the sane operational
effect as in the aforenentioned enbodi nent. Further, since non-sticky |ines
9 that will not be in close 5 contact with sem conductor wafer Ware forned
in part on the deform ng area of supporting layer B, it is obviously
possible to quickly and positively credte air fl ow passage between
non-stick lines 9 of deform ng supporting |ayer 8 and sem conductor wafer W
to pronptly introduce air and trigger 10 renoval of sem conductor W no
matter whether the sticking strength of supporting |layer Bis |large or not.
[0062] Accordingly, it is possible to expect quick renoval of

sem conduct goowafjer Wconpared to the case where no non-sticky 15 line 9 is
formed in the deform ng area of supporting layer 8 hence it takes tinme to

renove semi condugligh Waf enil énopuiRehty if cbosessmliacio :8063] tHdext,
FIGS. 1B and 19 show the third enbodinent. In this 20 case a concavo-convex

surface 12 qfan sparpeiodd] i eat gd andhpr £5sesnd it fokdR o dndhta _
prepared thernmoplastic resin sheet 10, then resin sheet 10 is cool ed whil st

it is beingppressedsihec ALROLRL LY f DI basa g wikih 1Sgeti goed, shask 3,
mul tiple projections 4 and exhaust passage 6. 25 [0064] 31 Base 2 is forned

into @ rigi ¢ddiNdySenhauh N8Bt fer W are formed in part 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 gquick 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]



equal to or marginally greater than sem conductor wafer W by nol di ng
“thernoplastic resin sheet 10 using a stanper 11, so that it can be
positively accommbdated in substrate storage 5 container 20. Resin sheet 10
as the material of this base 2 is not Jarticularly limted, but sheets of a
material that is 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 the same as in the above enbodinent but the obverse surface

18 at the contactparyianeoLhah s d 0 5o et w&*egée hefrant o ghac%% 5 of

each projection 5 55 suppor |ng ayer be s |ver roughened in a
15 physi cal mann

b £ k
surface. " In s L baokr FRESHPR et e T ]n’t“har%usgﬂhle%%n B ol Sarbace i s
ified t , f bly fall thin th
ange from £Y6RoR8 s HATBaRLaT b e ei I OF R3PS SORUEZ001, 20

range from
[ 0066] The reason, f.or i e arlthnetl an_roughness . Ra of the
bbverse sur FEeETAs L FEDHERAS Jarit onecrBTBEeaGaa L PU0E CaACEr *igreser, and
referably fallin mnt in the, ran ml 6 to 12., 5a is that

BOSS|E[)I e %/o on- 8EFERYS g%ebew)o??mﬂ?:% NGt o L ¢ STTl'h]gSEQﬁF

degradati on ot supgortlng 32 Jlayer 8 while renoval of sem conduct r waf er W
can be easi#&ls not particularly limited, but sheets of a material t

(D—q

is excellent in thermal resistance, impact strength and
) transparency,forexample,softpolycarbonate,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 1.6a
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.6to1l2.5aisthat it is possible toprovide a non-sticky

25 performance without causing any degradation of supporting



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 resin sheet 10 and heated and
pressed, then resin sheet 10 is cooled3&ilst it is being pressed, to
integrally form base 2, sectioned space 3, nmultiple 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 for form ng base 2, sectioned space 3, nultiple projections 4

and exhaust Bg&?a@%h % kem@‘ira%”&f Se(?t{ldor})c?}ch{%r Wards fsca ;%hééé‘ﬁgrf?ge

15 [ 0068] t he nol di ng wor I's preferred that resin eet

heat ed and 8%@ o?g §5u§hgﬁ graég@g %g gbng Egg the gl ass transition

tenperature resi deg. and cooled at a
tenperature 88$§h to or lower than 20 the gl ass transition tenperature Tg to
Tg- 20 deg. é P is because if heating and pressing and cooling are not
performed in the spgglfl d ran es i resin_sheet .10 _fuses

conpletely and i$ rcomg'b mﬁpeggégikghgngengdF5ﬁ§l§Fr1fh3re|nto

form_ng defects in base 2 and/or proj ections 4. and causi,n varlatlon in
g e 5l 2ok, 02585 andtor, 20, roections 4 and Saueg o

contactwithapreparedthermoplasticresinsheet 10 and heated
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{SO
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



[ 0069] Subsequently, thin-filmsupporting |layer 8 is, at |east, bonded
al ong the periphery of the base 2 surface, covering 5 front endfaces 5 of
multiple projections 4, to create a space between these nultiple
projections 4 and supporting |ayer 8. As a space has been thus forned
between nmultiple projections 4 and suﬁﬁ%rting | ayer 8, vacuum equi pnent 7
is coupled to exhaust passage 6 of base 2 and operated so that 10
supporting | ayer 8deforns concavo-convexly along the nultiple projections
4. Then, obverse surface 13 of the defornmed supporting layer 8 at its
contact portion that is in contact wth the front endface 5 of each
projection 4nisprotigbenetls by abrasive roller 14 etc. to make a non-stick
treatment, 15 to thereby conplete fixing carrier 1. The other part is the
sanme as in ftbeealbpove enbodi nent so description is omtted. [0070] Also in
this enbodinent, it is possible to expect the sanme operational effect as in

the aforementi onsdbggggehﬂ@ t .thid0 fHurd Beppost NEE ldatread Of o f 9eRAY
nmul ti pl e projections on the base 2 surface by a time-consum ng process

such as sapdhhagt hbNgnEt €he §@§f@ﬁéf§“&fﬂﬂﬁéFﬂd%epQOE%QE%%%§ #4086€ing
integrally nolded, so it is possible to markedly inprove productivity and

TS P S b e esldeserlh s oot tuny I cHULLLA o) Sctons

between these multiple 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 supportinglayer 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 that multiple projections 4 canbemade equal in height



[0071] Wien the obverse surface 13 at the contact portions of supporting

| ayer 8 in contact with nultiple projections 4 5 is processed with coating
or UV-treatnment to forma non-sticky surface, the production cost of the
mask will increase depending on the nynber of projections (e.g., the nunber
of projections anmobunts to about seventy thousand in the case of a

sem conduct or wafer Wof 300 nmmin 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 by roughening the obverse
surface 13 at the contact portions of supporting layer 8, it is possible to
cut down theiphoHughi ppecastonf the mask 15 and omt the task of mask
positioning. This enbodinment is apparently able to deal with any pattern of
projections[4071f0072] Wen fixing carrier 1 is used for a background

sem conductor wafer W high-precision flatness is demanded 20 for

supporting |ayer wBeaf théxbmige € Ii@ifabe 1B b6 tiovevaisad@ged ord bficult to
mai ntai n hi gh-precision flatness due to variations of the supporting |ayer

itself and gfipbBetihBi ckpessgofint BenadbBesiven hlnsipeeessdr¥chliahress can be
secured if supporting layer 8 is made thin. However, doing 25 so gives rise

to new bi g pEblerms ddrtly ERe-Slialy bE -9 3% meSHPROI R0 RYest8 dkg greatly
| owered and/or the workability
surface, the production 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 obvérse
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



and producibility is markedly | owered when supporting layer 8 is bonded to
the periphery of base 2. [0073] 5 In contrast, in accordance with the
present enbodi nent, high-precision abrasive roller 14 or the |like is used
to process the obverse surface 13 at t contact portions of supporting

| ayer 8 with high accuracy, so it is possible to easily provide

hi gh- preci sion flatness of supporting layer 8 while 10 maintaining its
durability. [0074] In the above enbodi nment, though orientation flat 0 is
cut away fromthe peripheral part of sem conductor wafer W it is possible
to cut out a notch N having an approximately 15 sem -circul ar shape that has
t he sane fumsoppontasgoraest &t isrmgrddEty Qowatretthenpéot pirer yoakadedii¢gnduct or
wafer W as shown in FIG 20. It is also noted that base 2 and supporting

| ayer 8 magnbepeddberbihet ganematrkeidiiyel entred whemeterporSupppitiveg | ayer
8 may be either slightly sticky or not. 20 [0075] Base 2, sectioned space 3,
mul tiple prej est bonsed andthexbausbhpassagebbsien 2t.he above enmbodi ment may be
formed integrally, but should not be particularly limted- For exanple,

t he periphernab7edge of base 2 andnultiple projections 25 4 may be formed by
etching base 2 lamnated with a photoresist 36 |ayer thereon.

Al ternatively, afthefonit£gf Atin0AcObrBa8€eArith the present embodiment,
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 in diameter; 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, theperipheral edge of base 2 andmultipleprojections

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



and nmultiple projections 4, an exhaust passage 6 nmay be bored wusing a dril
etc. [0076) 5 Further, a nultiple nunber of non-sticky lines 9 nmay be
formed over the greater part of deform ng area of supporting |ayer 8. The
mul tiple nunmber of non-sticky lines 9 regy be either identical or different
in length and/or width, and whether they are disconnected or connected
shoul d not be 10 particularly limted. Further, it is also possible to

change the design of the pattern, length, width etc., of non-sticky Ilines
9in accordance with the size of the Ioaded itemto be supported i ncl ose
cont act . nore, _the h ht_of fr i ck area 3 ooth 29 may
be specifi egj Yo" b%h%ﬂ%%1 1%11%&?%“3‘7 yoff at G H] l&n TO%CEﬁ‘ rrier 1

and that of enlcon uct or .waf er 3 A rrier wherein
2 def or mabl & ﬁ‘BHJTJtF? bRy BF CSPRA* 1 GROVABRYES R 14 SPrY Gif Earseroaded
is laid over rrsrng 5 a sectioned space forned in the base and
covered by Pﬁengsﬁp§6ri$ng Fayer:; a projection provided in the sectioned
space and iﬁ 2 tlng t he supporting layer in contact therewith; and an
exhaust pas 5 or drawing air out of the sectioned 10 space that is forned

in the base and covered by the supporting
Further, a multiple numbér of non-sticky lines 9 may

be formed over the greater part of deforming area of supporting
layer 8.‘ The multiple number Qf non-sticky lines S may be
) either identical or different inilength7and/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 supportedinclose contact. Stillmore, the heightof front
thick area 32 of each tooth 29 may be specified to be equal
15 to the sum of the thickness of fixing carrier 1 and that of

semiconductor wafer W.



| ayer. [2] The fixing carrier according to Claim1l, wherein the base is
formed of a flat plate having rigidity and an approxi mately circul ar shape,
viewed fromtop while the 15 supporting layer is forned of elastonmer. [3]
The fixing carrier according to ClaimB7r 2, wherein at |east part of the
deform ng area of the supporting layer is processed with non-stick
treatnent. [4] The fixing carrier according to Claim3, wherein the 20
deform ng 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 (ai;mJl1 or 2, wherein the obverse
surface at a contact portion where theé supporting 25 layer is in contact

wth, the proj ect hontpd aLiied Lo, be.8, 38, DO Sty urlase-d ol The fixing

. . he FI‘
carrier acc Ing to an ne o a rou rein eEmto be

| oaded i i cond f that bas been back d_ 5_[7] The fixi
carrior accbialng ot ANy YoRGPBPTE atits Lol BUBR. (6oCRRerSi foEALREG ecti o

is as high asb0.05 nn1or.higher. [8] The fixing carrier according to any
one of O ai is®T>Fhr 6GHRT 7 "Aherein nultiple projections are provided so as

Lo gusate: o carance betuesnprol setons, 304 T b 008, g3 €6
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
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 is 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.
[S] 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



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 fixing carrier manufacturing nmethod for

manuf acturing 15 any one of the fixing 3@rriers defined in Clainms 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 projection(s),
anong the base, sectioned space, projection(s) and exhaust passage. [11]
The fixin rier. nuf ring method according to Caim210, wherein the
resin shegtgsé-ﬁeéFgg EH%%%Egésgd at 25 a tenpe?ature ranging fromthe

glass transition_temerature 39 of the.resin to 50 G ter than that
and ool 60 AP TP A& O RCEh L 30hEg T OROPe TimeT e TGag
transition _tenperatur [1 A_met hod of, usi.ng_a fixing carrier

char act eri z&d gﬁefﬁép %geaﬁ%#PeﬁPt SheOrgEtedS & Fﬁgﬁgﬁﬁpﬁg&oﬁéﬁﬁﬁeé'fixing
carrier defined in any OEF f Cains 1 to 8. [13] A substrate storage
cont ai ner fdi a&c@@ﬁngﬁﬁpi G FOxPHG Y -carriers defined in any one of dains 1

to 9, conprising:. a front-open container body for accommpdati ng fixin 10
Carr#%rswp [%] gThefixingca?rieraccord?ngtognyoneofClaims1th%ough g

6, wherein the projection is as high as 0.05 mm or higher.
[8] Thefixingcarrier accordingtoanyoneofClaims 1 through

) 7, wherein multiple projections are provided so as to create
clearance between projections.

10 [9] ThefixingcarrieraccordingtoanyoneofClaims1through
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 door el enent which opens and closes the front face of the container body;
and teeth for supporting fixing carriers forned on the walls on both sides
of the container body, wherein each tooth is 15 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 édrrier, a front nediumthick area
that is forned at the front interior side of the flat plate and supports
the fixing carrier; and a rear nmediumthick area that is formed 20 in the
rear part of the flat plate and supports the fixing carrier.
of the resin to 50 deg. C greater than that and cooled at
atemperaturelowerby20deg.Cormore thantheglasstransition
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, wherein each tooth is
15 comprised of a flat plate that is provided on the side wall
of the container body so as to extend 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; anda rear medium-thick area that is formed

20 in the rear part of the flat plate and supports the fixing

carrier.



