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SPECI FI CATI ON FI XI NG CARRI ER,* FI'Xt 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 fi

carrier for itens to be | oanér, such as subJMMMMﬂmmmmmm“
typified by sem conductor wafers, quartz glass,, gt&. .
printed circuit 10 boards, chip Darts and others that
are difficult to handle by thenselves, as well as
relatipg to the manufacturing nmethod of the fixing
carrier, nethod of usi/fg=the - %i‘R§ carrier and a
substrate forage container. Background Art 15 [0002]
Recenttc thete-hast beelc a-tiehd™ t 6 o3¢ entaf getfent >
of sem conductor wafers in diameter from 200 mmto 300

circuit patterns on the obverse side, then protective
tape for 20 backgrindi ng & %&tHEK on the obverse side
taking into -consideration packaging requests for a
T&Féredst fuétitre, etc., then the wafers are
subjected to a thinning process in which the reverse
Ji’d&13df the wafer is thinned or background by a
backgri ndi ng machi ne, and followed by a dicing process

~) =t A=
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tape for . . o _

items to be loaded, such zs substretes typified by
semiconductor wzfers, guartz glass, eftc., printed circuit
boards, chip parts and others that are difficult to handle
by themselves, aswell as relating to the manuiaecturing method

of the fixing carrier, method of using the fixing carrier

Background Art
[0002]

Recently, there heas been a trend towards enlargement
of semiconductor wafers in diameter from 200 mm to 300 mm.
A 300 mm type sémiconﬁuctor wafer is formed with circuit
patterns on the obverse side, then protective tape for
backgrinding is stuck on the obverse side taking into
consideration packaging reguests for & 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

where the protective tape is peeled off and dicing tape for

MMM
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~~~~~~~ the dicing process is-stuck on. [ 000 1 The

sem conductor wafers with dicing tape thus stuck

t hereon shoul d be shipped froma factory to another so
that 5 they are forned into 4C chips, which in turn

are mounted on dedicated Carriers and subjected to

bondi -g, sealing and other nmanufacturing processes

(see Patent docunent 1). Patent docunent 1: Japanese

Pat ent Application Laid-open Sho 59-227195 10

Di scl osure of Inventjon Problens to be Solved by the

| Aventt oh 2 [9D0A=S Thus, StheX cBnventi onal seni conduct or

waf ers_are processed as above, hence becone easy to
whPpYahd crack because 15 they are narkedly thinned

by backgrinding. As a result there is a serious . . _._ .
pr obl em'E h3E™t tCPS U efmr RabF S dF tFicut t*t® prdperty” S-9c£
transport themfromaone factory to another w thout
daREHFRAD STheht P& StheRret hog™ or- ot vihg T S -"=*
problem use of the 20 aforenentioned dedicated  _.__ .
caPfY eFT AP BE L ondivdered *Ronelet &~ this CarrieloFg e ©F
dedi cated to, and oply fg[,ﬁLQ:QJ nt _.transportation, ..
sBeEhat ~FE CIANGt e  usS8a- £or =Ca° POyt e m=Sshi grient ° "
fromone _plant to another because it i.s _not one,that

i 82gESPgRed PAkPRGCFREE>ade6tnt S 580 Er 825K piENt ' -
conditions, 25 etc

Pafent dodument 1: Japanese Patent Applicaticon Laid-open Sho
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Disclosure of Invention

N

Problems tc be Solved by the Invention

[0004]

h

Thus, the conventiocnal semiconductcr wafers ere

processed as above, hence become easy towarp and crack beczause
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
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,

etc.
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3 [0005. Further, if dicing tape has been stuck to

the sem conductor or wafers for a | ong period during

shi pment from one plant to another, There is nore

than a small risk of the 5 adhesive C. the dicing gape
transferring to bunps of circuits, casing troubles

[00' 06] 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 nethod, a nmethod of
usttgthe fixing carrier and a substrate storage

contai ner, which_provide proper shipment of itens to

be | oaded-that af e“prone td " warp® and=craekS*Means for
Solving the Problenms 15 [0007] In order to solve the _
abveC PR obF erE, ¥ a1t Tthe Ofr 8sePtS AivEltt ifoi-ng Shipment Irom
def ormabl e supporting |ayer that renpvably supports _
A § teAto “eF6a88d i s°FaF o DFera~hased e ¥ itxiSdgct the
carrier includes: a sectioned space forned in the base
M 2D BB Pér et by “LRE Aippof ENAgSFayer;- a”prof &t FohcR2 3/
provided in the sectioned space and supporting the
STPpOTEF ng=PAye?FSin contact therewith; and an exhaust
passage for drawing air out of the sectioned space

t het“7%! formed in the base and covered by the

supporting | ayer. 25l00,08_]h

1

The present 1nventicrni has been devised in view of the
above, i1t i1s therefore an object of the present invention
to provide a fixing carrier, a fixing carrier manufacIuring
method, 2 method of using the fixing carrier and a substrate

¥]

storage container, which provide proper shipment of item

to be locaded that are prone to warp and crack.

Mezns for Soliving tThe Prcblems

Q

In order to sclve the above problems, in the present
invention, a deformable supporting layer that removably
supports an item to be ldaaed is laid over a base, the fixing
carrier includes: a sectioned space formed in the base and
covered by the supporting layer; a projecticn provided in

the sectioned space and supporting the supporting laver i

J

sl
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5

contact therewith; and an exhaust passage for drawing
out c¢i the sectioned space that is formed in the base and
covered by the supporting layer.

[0008]
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The base may be forned of flat plate having rigidity
and an approroximately circul ar shape, viewed fromtop
while the supporting |ayer forned of elastoner. At
| east part of the deform ng area of the supporting
| ayer may be processed with non-stick treatment. The
deform ng area of the supporting |aver may be the
surface of a non-contact portion where tie supporting
|ayer is not in contact with the projection. [00010 ]
10 The_obverse surface at a contact portion where the |
supporhngaff%rygrc" S5 hOEBRtaRt Wiltls t Re2 pr of8etFoR  I1City

be forned to be a non- stlcky surface. The items .
t% BT GHIP Y P a Sem UG FERSE Waf-E 2Ehaf °MhiagP while
been background 15 The p[oLectlon S preferably as
hFgh 22PP° D5~ oF YRT gh®r=°TF8010F R#uftrprer:
prOJectlops my_ be prDV|ded SO as to create _clearance
bet ween® prof ections.© The S OFFCGarac 6nSmag=f brEhepPPeIting
|nclude a negative pressure, 20 source that is
cORRBELBTY t B¢ t RECERAAGSt " palsAgR - ahd lr ang2 “BFFtout of
t he segtloned ggace so as to deformthe sug porting .
| ayer.  PBO1I OTEWY HeTS2 i order BEOL61VE ﬁéeéb%é be the

robLenB accordlng 25 .to the g sent .invention,
fbfa h

f?kfn@ TatTicef acfarPig-nBt Hod For ﬁhﬁu?&@tufrﬁg’a
ie

any ong of the, flxlng carr s 9gflpeg

1N conveli w O 1

r
P
[0008]

The obverse surface =zt a contact portion where the
supporting layer is in contact with the projection may be
formed tc be a non-sticky suriace.

The items to be loaded may be a semiconducicr wafer that

)]

has been backgrcund.

The projection is preferablyashighas 0.05mmor higher.
[0010]

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

Theconfigurationmay further includeanegativepressure
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

to the present inventicn, a fixing carrier manufacturing
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in Cains 1 through 9, includes the step of: placing
concavo-convex surface a stanper contact with a

t hernopl astic resin sheet to heat and press it; and
cooling 5 the sheet while pressing it so as to form at

| east projection (s), anong the base, sectioned ce ,
projection(s) and exhaust passage. Here, it is

preferred the resin sheet is heated and pressed at a
tenperature ranging fromthe glass transition 10
tenperature of the resin to 50 deg. greater that r t _.
did- ool ed Tat’ ta AEhper & I e Orewer - by L 28 de ¢ 2 TC6F St e 1ed
than the glass transjtion tenperature. [0012] '

Fut thet-™F n' or'der %0 $ol VSt He"above provt ens: THecing a
present 15 invention is characterized in -hat an item
to’he Y oaded’ 5% Transported uSTHPA fiXthg-CarFter -~1
defined in any one of Gainms 1 to 8 [0013] Further,

i " ortfer - 1 o° SolVE tthe "ahov e Cpr obl i e Spregent ™ 29P-L10¢
invention is a substrate storage_container for =
ActOMMBAAt g S 5G Ty Cat  FeAS def PREE Silt SR omee o tonis)
Cains 1 to 9, conprising: a front-open,container ,
boWy" § or'* actom da“-ﬁ%é’“?%i:ﬁg’v@arPF%EsFL*anéébra“d exhaust
el enent which opens and closes the front face of the
cohtather body; and teeth for supporting fixing

carri efg]srzs formed on_the walls on both sides of the __
cont ai Mer®body. *F 001A ST1°F s-pF ef 67T el THatSedth 100t frted
iasﬂgon'pri s%da_of .a flat

presse T a Temperature ranging fromthe gilass transition

A

tempereture of the

o

n that and

esin to 50 deg. C greater th

9]

cooled at a temperature lower by 20 deg. C or more than the
glass transition temperature.
[0012]

Further, inorder tcsolvethe aboveproblems, the present
invention i1s characterized in thet an item to be loaded is
transportedusinga fixingcarrierdefinedinany one of Claims
1l to 8.

[0013]

Further, inordertosolve the aboveproblems, the present
invention is a substrate storage container for accommodating
fixingcarriersdefinedinanyoneof Claims1to 9, comprising:
a front-openccntainerbody foraccommodating fixingcarriers;
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.
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plate that is provided on the side wall of the
container body so as to extend al ong the side
peri phery of the fixing carrier, 5 a front
medi umthick area that is forned at the front interior
side of the plate and supports the fixing carrier; and
a rear mediumthik area that is formed -n the rear
part of the flat plate and supports the fixing
carrier. [0015] Here, the base and fixing carrier
SpeC|f|ed In Cains may be provided in an approxi mate
citeufar form approximately elliptic form
apprOX|nater rectan ular form form polygonal form _
etc., YFewedIrGmIcsh - andSAay be°those ATESHAsFaréds ~13®
|n a st or age contalner for substrates 15 or may not
2B amil ed SoF “PTentC 9 bet| vdthede-a Feasts SPACRUGET Doy

S|ngle or nultiple preC|S|on substrates, I|qu|d
cF Y $tEal ° GFasss 2 i 2 g¥é§sovph8féﬁa§ks-‘cr11ﬁﬁ?”531:‘€:'
boards, chip parts, lead frames for testing, various _
kF RASTof "ERedF 5=t Rl 7 261%ett 7 briisc: © PEFEST ettt - Ot heterior
case where the itens to be | oaded are 20 pr.eci si on i
sBbeE rat 641¢ sefitcBhautt DF WAt RR ST (Sitaférs lgndar&apr/ and
waf er s) haV|ng 2 diameter of 200 mom 300 mm 400 ram
aRdt A5 Gmh dr e 1 oict GdEF TP6016F ~THRSSupports AG3Fayért °f
may use various klgds of elastonmers .25 and rubbers
halfng-fFeRiBrfi 897 anbPeftRer-fra® §'b8 bBRAed~to the
prg%QQQ|ons or may not be. At least part of the

ofrrtng area of this supporting |ayer nmay be
processed wWith non-stic Ireatngnt haV|n% a. gat ern 8{ :
S|ngle16F muF t7 phes St3y ght*+79 certLes eCity =i LLalms

may be provide

e

0.

-t

n approximatelily circular

)

form,
appreximatelyeliiptic form, appreximately rectangular form,

approximately nclygonel form, etc., viewed fronxtop, and may

ﬂ)

be those accommodated in a storage container for substrates
crmaynctbe. Examplesof itemstobe loaded, at least, include
singleormultipleprecisiconsubstrates, 1iguidcrystalglass,
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
precision substrates, semiconductor wafers (Si wafers and
GaP wafers) having a diazmeter of 200 mm, 300 mm, 40C mm and
450 mm are included.
[0016]

The supporting layer may use various kinds of elastomers

and rubbers having flexibility, and either may be bonded to
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lines, cross-shaped pattern, X-shaped pattern, spiral
pattern, 5 lattice pattern, polka dot pattern,
honeyconb pattern, squanous pattern, continuous
swasti ka pattern or a conbination of these, or may be
processed with non-stick treatnment so as to display a
conpany nane, predetermned |letters and characters
etc. The non-stick treatnment nay be nade in any 10
manner as long as it has a size and range that at
| east provides a trlg er funcion on_ggnnval of 5 5
| tetnet e JFE i Gadedt mAP0 47 °5Fhe priofect FNs Tray Heos - OTmNg
provided in a c Ilndrlcal form pr|sn1fo .. stick
f303% cofi &al“FBm T ust os 69Faﬁr&ﬁ‘$tﬁ%7é' Fhgenostack
and mhether |t |s hol[pyggr SO|Id |s not ﬁartlcularly-
pasBages =

|_|

S
- 1

T

———————————— q..—___rn,

ohtye Fo~tPaﬁsp0rPﬁﬂ%ﬁn e pT%ﬂr 9 Panorher Bt al 895 C7
for_in-plant conveyance of the _items to be |oaded.
ThotghCEhef BEaF &’ vBP T bas types-of *20 SubsYrals Erbrage
contai ners such as FOSS, FOUP, SMALLFOLP, etc

can BB hus &G - -fhé Cﬁ%l%ﬁ?ﬁﬁ“bﬁﬂy ofkfﬁg S
storage cont ai ner may be QFQXId n_a
oPaqhe=Ser PrafsluRent  Pornt SFobt!
the present .invention Iacing

“RE $PuBBGPLRNC0T8FP2R
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The projections may be provided in a cylindricel Zorm,
prism form, frusto-coniczl form, frusto-pyramidal formetc.
and whether it is hollow or sclid is not particularly limited.
Either single cr multiple exhaust passages may be prcvided.
The fixing carrier can be used not only to transport from
one plant to ancther but also for in-plant conveyance of the
items to be loaded. Though there are various types of
substrate storage containers such as FOSB, FOUP, SMALLFOUP,

etc., any can be used. The container body of the substrate

Y

storage container may be provided in a transparent, opaque
or translucent form.
[0018]

According to the present invention, placing an item to
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he S u DDortng be |oader _S aced - -C c_osed cone

WA  la\%, sothei tem w_ 1 . rd_ y | eX aind

ware eves. i f Lhi E=fect of the Invention [0019]
According tOthe prese_.t :TentiG , even _f the _tenB

10 to be | oaded are sem conductor wa f ers which are
easy to warp and easy to break, it is Doss' ble to be
effective in Derform ng proper transfer, carrying,
conveyance and shipnment wh_~le preventing danage to

the wafers. Further, w h'= the deform ng area of the
SHDDEECRAR, FacyBiP A5 L3S LRSS I HEOVEE A noRXEORt @RI 1er
portion where the supporting |ayer iis not in contact

W2 3 t3 GRS erdfidc &30t hé PP6S1eefi 6R, NCaRdtAR 1tem O
| east part of the deform ng area of the supporting .

| 2y e¥CFRRS bt fr Geedsed W B aGi--st PBR™t FBaEmepfS 150 tO
is possible to quickly create a flow channel of air

bet weerfhé S20 1 ABRIstTER treBedPoraTon-6f the SuPPorting
supporting laver and the itemto be |oaded upon
def v Fat oMo 1IN SUpportaitg M ayér® cand "eFPgger™ 1t =t 2
detachnent of the itemto be | oaded. [0020] When the
pEdjection is as high as 0.05 nmor higher, 25it is
possi bl e to secure a sufficient enough height for the
sectroned spatcelPEctovered by the suppO -iJ ev end Y r

n

egggpg? snooth _-ow 3 _a_ to _ono..e deformation
1z
According to the present invention, even if the items

to be lcaded are semiconductor wafers which are easy to warp
and easy tobreak, it is possible tobe effective inperforming

proper transfer, carrying, conveyance and shipment while

h

preventing damege to th

(1}

wafers.

Further, when the deforming erea cf the supporting layver
is the surface c¢f & non-contact portion where the supporting
layerisnotincontactwiththe frontendfaceof theprojection,
and at least part of the deforming area of the supporting
layer has been processed with non-stick treatment, it 1is
possible to quickly create a flow channel of air between the
non-stick treated portion of the supporting laver 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 cr higher,

4+

it is possible to secure a sufficient enough height for the
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5 DDO Lid layer 8. Further, when nultiple D=0 jest i

ons = e oro .. So 5 to create clearance between p_oj

ions, is prSS D e to support the Supporting |ayer and

Ne item=o0 be loaded in a sfable Dosition and deform

the SuDporting layer introducing air into the

cl earance between projections. [0021] 10 Wen the

resin sheet i S heated and pressed a t a tenperature

ranging fromthe Gass transition tenperature of the

resin sheet to 50 deg. C greater than that, .and .

cot el #H%éfpera tLif €96 BY 20° d’e@’D‘Cm‘ JrofE=T. and

than the glass transition tenperature, it is _possible_

LN PRBVRNTTORE I r &Rt eC bf 2 def Bt 5T TPRCtRedF BSTHE 158 heet <0

form ng the base and occurrence of variation of the

resPresheet thVekneéss, which enabl es preferable

mol di ng. [0022] Further When each tooth is conp Ag g _

of a fiaftpPat "2 hdt 1%‘“p‘rvo\ﬂﬂ°eo‘evrrctrhe FidetwarrPEet =° =

the contai ner body and 20 extends al ong the side _.

pe? i phet y© ot - e Gy T iP5 TN med it GnPPRFCR -

area that is forned at the front |hger[or side og tl

f FAPPPHF &t B &nd BRPpoF B8 fﬁéCF|x1ﬂg carrrer; “gnd® a°>

rear nedlun}thlck area that is formed in the Lear part

o? StRelfI 3PSpFaPR ahd 26pport §"Eh& PPRIng” gaﬁrrer PPt
Eosglble 25.to0, essenglalgg hori zo taII port the

fF? hg9earrFef betﬁéSnL“i ApEaTagCPy m;an}jﬁﬁ ang=-

t he re— nec U|r ck . eas, i=1is hence posse =cC

é08 t1=he fix= g caer_f-on1being

V)]

( [t}
O

Q= N‘J'
(D(D

Whentheresinsheet isheatedandpressedat z temperature

om th

]
h
]

an 1la transition temperzature of the resin

\Q

ing

()
e}

he

tt

n
(@]
w
()

®

deg. Cgreater thanthat, andcooledat atemperature

lowerby20deg.Cormorethantheglasstransitiontemperature,

m
il
()
9]
-
n
3
o+
g
®
)
®
N
3

it is possible to prevent occurrence of a
sheet forming the base and occurrence oI 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
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

toessentiallyhorizontally support the fixingcarrier between
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==,clined _-, he =icy |I direction and avoid

difficulties =n ==s | adi g =nd un_oang 5 ~ .ef
Desc_="t=3n of =he Drawing= [3023] [ " G, |l ] FIG
| is an illustrative plan view schemati cal |y showi ng

a sem conductor wafer in its” §upported state in the
enbodinent 10 of a fixing carrier according to the
present invention. [FIG 21 FIG

2i sanillustrativeplan viewschematicall yshowing a

sem conductor wafer =-. the enbodi nent of a f|X|ng _
cars I—ép"”&@:%f\‘)-rLGTI“ng"—t# EhezPradsbhRbe- L TIVBAREL B/ T15CK areas,
[FIG 3] FIG 3 is an illustrative plan view

s@henaﬁ*@%ﬁl%?%ﬁmﬁmenQC'%4&3Qﬂﬁbe@rnEﬂ% P @ FioEmgTom bein
carrier according to the present invention. [FIG 4]
200F1 e i Ere (T3UstFat | Ve ectonmmic e d d-tficiities
schematically showing a base and projections in the
erbodi Freht2 @ 3 FIXi Wy OXar T er according to the

present invention. [FIG 5] FIG 5 is an illustrative

STt ond 5%?%&%5€%9%ﬂt+@%l+§F'25”%hOMAng t he

enbodi ment of a fixing carrier and the nmethod o f us
-[2&2the fixinc carrier _cco-a-nc ¢ -i~ e orese' '- 1
encior [ IG 6] Jan | 1-1 ust _ive sectional vieN
sthema t1 a -1 \7

l()

FIG. 1 isanillustrativ eplanv ew schematically showing

2 semiconductor wafer in its supported state in the embodiment

(@]
-
v
Hh

ixing carrier according to the present invention.
FIG. 2isanillustraetiveplanview schematically showing

a semiconductor wafer in the embodiment of a fixing carrie

=

H

according to the present invention.

l'rJ

[FIG. 3]

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

[FIG. 4]

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

[FIG. 5]
FIG. 5 is an illustrative sectional view schematically

showing the embodiment of a fixing carrier and the method
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show-rnie - deforned _tate a suPDor_~ng 1 ye- in _he
enbodiment 5 of a x!- ng rid the nethod o using the
iixino carrier according to the orese-1t invention [
TG FTG 7 is an overall perspective illustration
schematically showi ng the enbodi mrent of a substrate
storage 10 container according to the present
invention. [ 7T °~ . 8| FIG 8 is a bottomview
schematically showing the erTLbod-nmenr of a substrate
storage container according to the present invention
15 PFiG “Op RPEnd 82 BT F PORCCPECGSErat TveoyrpeRnt 1nvention.
schemati cally showing the enbodi nent of a substrate
stioraget icont ai ner according to the present invention.
[FIG 10] 20 FIG. 10 |s a sectlonal |IIustrat|ve V|ew

enbodi ment of a substrate storage contalner.accordlng

t DV PF ESERETEAERTOR 2 TIRGI R LG 12 ieepociment
plan sectional illustration schematically 25 show ng

ot ent a¥ Het I56dy- SacrbMdalFhgCa F5 XFrgodaty rer A tHher=er
enbodi nen. of subs --ate storage conntne_ accord=-
RCehedFeseht ThRventsEn on”"f?té‘?“ :2] -7C. 12 is a
plan sec iona_ _1lust_a ion schematically

[F1G.

FIG. 7 is an overall perspective illustration

(us

schematically showing the embodiment of 2 substrate storage

container according to the present invention.

FIG. 8 is a bottom view schemetically shewing the
embodiment cf a substrate storacge container according Tc the

present invention.

Ty

IG.

\\¢j

[ ]

FIG. Sise frontillustrativeviewschematically showing
the embodiment of a substrate storage container according
to the present invention.

[FIG. 10]
FIG. 10 is a sectional illustrative view schematically

showing a contaziner body in the embodiment of a substrate

storage container accerding to the present invention.

FIG. 11 is & plan sectional illustraticn schematically

showing a container body accommodating a fixing carrier in
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5 s_howin a container body in the enbodi nent o- a
substrate s--c--age container according to the orese
i enion. [FIG 13] FIG 13 is a front illustrative
vi ew schematically show ng a-,container body in the
enbodi nent of a substrate 10 storage contai ner
accords g tGthe .resent invention. [ 1G 14] FIG 14
is a perspective illustration schematically showi ng a
pair of teeth i. the enbodi nent of a substrate storage
contai ner according to the present invention. i5 [FIG
15]e AT®oAB3 s 2 F ront 51 11mst at 1% 94 v Schen®t i e Py~-1¢
showi ng Iocklng nechanlsns of a door elenment in the
erbodi FenteS BTt al STt Tt e st orage cont ai ner accor di ng
to_the present invention. 20 [FIG 16] FIG 16 is a
piaH:1I+ﬂétrat|ve view schematically showing a

sem conductor wafer in its supported state in the
second L enbodiFeRtD ‘G2 & SEI-XiCRG ‘cat FFEF TAE e8P My toricall

|._l

the present invention. 25 [FIG 17 1J S N A

SSROWing 3 ¢pnganeqn 20§y 1\r1e LHOPARPERT Oh e fbra

l cal 11 j' s h: 7N "o } ., Lhe second,

ehboth FBNEC B S AT xF RGP EF 1 atcordi Rgetet s havention.
[FIG. 13}

FIG. 13 is a ZIront illustrative view schematiczlly

0
ag
9
b3
o)
Q
w

container body in the embodiment of a substrate

storage container according to the present invention.

e

FIG. 14 is a perspective illustration schematically
showingapair of teethinthe embodiment cf a substrate storage

container according to the present invention.

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

[FIG. 16]

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

invention.

t'[j

[FIG. 17]
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O-=Len'Venion. [_ 5 - _18 _s a sectional
-lusLra_i ve view schematically show ng the errb;

| -)d=nmen!c a nmanufacturing nmethod OF a fi in ca_ _ier
of the present invention. [-7G. _J] FIG Q' is a
Sectional illustrative view schematically 10 showing

a state where the obverse surface of a deforned
supporting laver in contact with projections is
roughened so as to create a non-stick supporting

surface, in_the enbodinment of a manufacturing method

of a fik%Eng’ e&?#wéﬁ“%uxxﬁ{ﬁﬁﬁyf%vﬁﬁe%ﬂﬂ&ﬂﬁﬁ"“l'v>“3“Lﬂu
invention. 15 [FIG 2+0] FIG 20 is a plan

| TP 2sT9 eIV G T BT e Pt iscal Py "€h6REAg S Taaccording to the
sem conductor wafer in another enbodi ment of a fixing
caresent aVﬁ%nuﬁacturlng nmet hod of a fixing carrier,

a nmethod of using a fixing carrier and a substrate
stbfageidontai ner according 20 to the present

invention. Description of Reference Numerals [0024] 1
fixingTearri®rs 2 IRGE I% 3 isdetSGried “Spaeev4scaepri-cally
jectfoO

showing the embodiment of a manufacturing methoc o

14y

a fixing
C

carrier of nt invention.

(_
M

ne pres

[FIG. 12]
FIG. 1% is & sectional illustrative view schematically
showing & state where the obverse suriace of a2 defo a

according to the present invertion.
[FIG. 20]

FIG. 20 isaplanillustrative view schematically showing
a semiconductor wafer inanother embodiment of a fixingcarrier,
a_manufécturinglnethod of a fixing carrier, a method of ﬁsing
a fixing carrier and a substrate storage container according
to the present invention.

Description of Reference Numerals

[0024]
1 fixing carrier
2 base

3 sectioned space



1

2

N

5

0

wn

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
container body 26 rimportion (opening) 15 29 teeth
30 flat plate 31 front nediumthick area 32 front
thick area 33 rear nediumthick area 20 34 rear thick
area 35 rear_retainer 38 door elenment 39 casing 42

| ocki rief frethan?sm 25 46 cover plate W seniconduc
wafer ( _emto be |oaded) West Node for . "~ -- Cat
t:he _ _I{,%Iﬁ': ofﬁndzace

/ vacuum eguipment {negative-pressurs source)
8 supporiing layer

S non-stick linse

10 resin sheet

11 stamper

12 concave-ccnvex surizce
i3 contact arez surface

14 abrasive rcilerxr

20 substrazte storage container
21 contalner body

26 rim portion (opening)
29 teeth

30 ilat plate

31 front medium-thick area
32  front thick area

33 rear medium-thick area
34 rear thick area

35 rear retainer

38 door element

39 casing

42 locking mechanism

46 cover plete
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[ 00251 Re=e--!'nomnext to the drawnos a _ fe red
enbodinment 5 the present invent i on w' 1-1 be
described . Af _Xing carrier 1 in present enbodi nent
concr_sas shown in, r iGS. 1-to 15, a base 2 having
-igi d_tv and an elastically deformable supporting

| ayer 8 laid over base 2 and support' ng a

sem conductor wafer Wof 300 mm (12 =rich) in

di aneter, is 10 accompdated into a substrate storage
contai ner 20 for sem conductor wafers. W [00261 As
Jhown $IIFCBIUFE@hd¥ 2 Fent Totue? ors waPef=Wis an
essentially round silicon wafer of about 750 urn thick
Wit h- 15°@S | Toear2 of Y€t dtfon“2F at"0Br* & not ch N cut
out. This orientation flat O or notch N provides the
fUn{:‘ans of determning the crystal orientation and
positioning. This sem conductor wafer Wis covered by
st i cki Wy pf oteEtTHE tape PSon RS NRiST For TROFFARE PRAPSITERT
is formed with patterns of CIrCUItS 20 vvhlle the rear .
st 0é s> batkGF oultF by & Ba tkgtonar=Rg Rachihe ~%$¢% haf =2 &~
the wafer is thinned as thin as 100 },-mor |ower,

theh® the Bafer" T seBuppofted bﬂmgﬁbfao?tr ngS| ayey g hyf16S -
an unjllustrated  dedicated.robot, Q271 Xin _
cald B £ RESSpeti it L8t havd |G ot éﬁ T,Ck?ﬁels grmab 1€
rangi ng from O. ng r_a}bl -2m. 05to .5 mm
NOFePPF b BF abfye B8 PBeL. {? A ‘TﬁPS SHEE beend 2
Sgggiéggguctor wafer W of 300 mm (12 inch) in diameter, is
accommodated into a substrate storage container 20 Zor

semiconductor waiers W.

[0026]
As shown in FIGS. I and 2 semiconductor wafer W is an
essentially round silicon wafer of about 750 um thick with

a linear orientaticn flat O or a noctch N cut out. This
orientation flat O or notch N provides the functions of
determining the crystal orientation and positioning. This
semiconductor waferVVis covered by sticking protéctive tape
on itsmirror surface that is formed with patterns of circuits
while the rear side is background by a backgrinding machine
so that the wafer is thinned as thin as 100 pm or lower, then
thewaferissupportedonsupportinglayer8byanunillustrated
dedicated robot.

[0027]

Fixing carrier 1 is specified tc have a total thickness
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N

w

because w en the. --~"-'" ckness o ix_ng cae: 1 falls
within the above range . possible assure a | arge
enough soave 5 for insertion of a robot fork when e
wafer is accommodated into,-and taken our _ from
substrate s forage comainer 20 W - e assuring _

iiai-i enough reinforcenmen=t of thin sem conductor
wafer W This specification can al so nake fixing carri
er | light . {0028 i0 As shown in FIGS. 4 to 6 base

2 of fixing carrier 1 is forned of a predeterm ned

FeR e 597 &% Fon2f Pafmpl BF8ZRAFPAY TBR°Found Shapey ™%
viewed fromtaop, and a size equal to or marginally .
great e o e gk Igenf PRcom "dué - Fofwafert W aSo ERatspic £+ ec
can be positively accommodated in substrate_storage |
GGt TR 20 “TRe” pSERREFt°AT S th&3Surfacé of - the't=han
base, other than the Deriphery, is formed wth a flat _
i GPRY SsERPPBned 1S pates R that® FSSHEpresSed wrtRuY SPac
depth of 0.05 mmor greater and |aminated with .
stppertiSig tFayers § R nbnbér ¥ of ™ prio] &6tiTons > £ THAO==-=
support supporting . %gyer‘s in contact therewith agq_l“_
¥R ROV AT B bj e valyS 2B% F orimed 38 Tt et vaf s <onv=++
the bottomof this sectioned space__ 3 and an exhaust _
pad3age” B Lt RACTOYIMAT TS SWEh- Sectitomed' - SPUcE PI g et
bored, [0029; _ln order to he able to withstand . .. __
pf essilit’e CRERGESCBECOD, 225 \aCeofpant €W (1 dir=r - ~19°t-
trapnsportation, base 2 is formed of a 1 material chat

®

[0

M

i s9@%%eél | ent i___inmpa._ = s _rengtn, thermal res'

st ce, _ransoa % ,etc. ., for exanpl.e, so= : <
—— AsS shown 1n—%Q%E.Q4 Eo t'base éEOL T1Xing carrier 1 is

formed of a predeterminedmaterial ina thin flat plate having

a round shape, viewed fromtop, anda sizeequal toormarginally

greater than semiconductorwaierW, sothaetitcanbepesitiv

1

<

M
L

accommodated in substrate storage container 20. Themost part
of the surface of the base, octher 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
formed at intervals on the bottom of this sectioned space
3 and an exhaust passage 6 that communicates with sectiocned
space 3 1s bored.
[0029]

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

accompanied with air transportation, base 2 is formed of a
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pol vcarbona _e, p | cro y_ene, polyet_vl ene, ac=is
resin, glass-fiber reinforced epoxy reslin , a-um num

all oy, magnesium5 1 | | oJ, al:i_| ess s-eel, ¢!

.ass or the I'ke [00301 As show in IGSS. 4 to 6, each

of nultiple projections 4 is formed integrally on the
bott om of sectioned space 3, in arigid cylindrica

shape or frusto-conical shape having i0 a height in

| evel with that of the peripheral edge of the base 2
surface, formng clearance for air ventilation between
prof @ct$ bnshaAt andl 2XCahbeFuntti SAS2CE oSTREPFERL | yRermal
support sen1|conductormaferhrvisgupport_ng-laye[ 8.

Thés2 prodcect ToRNSBR TSR Hr nBE~t o be~ 0SBF"fnf or SHf gher.
This is because if it 15 is lower than 0.05 mmit is ,

i PPDESE BPRNE BE 5 6TUNE T adEtfatd L YenougiF "SecEFdHedc TS0,
space 3 and assure snooth enough air ventilation and |

a s@seherest §earéGaceArEINAL T8t or maiiTeR Ugfa - 10y, magnesium
supporting |layer 8 may_be hindered. [0031] 20 The

net hod: of TRoRATRY PFBFect POASSACFsThat LphFticul arly
limted and vari ous nmethods can be consi dered such as,
foPO3eXanple, a nethod of integrally nolding base 2

and projections 4, a nmethod of form ng projections 4

by scrlEnspe¥atihg G- fetfoll G2 Foh AG-pref6cPFonscaions
by exposure and devel opment 25 after |am nation of a

pAot &r 887 8eC met e 53 L 1 GRet™d RSt PIdER6SIEORRG §Pace 3.
metal in a Drede_ermned O0a==rn o el ectrocast =nc, . .
ahled LidEd WetR6d 1% lcorFBSi Oh rehvacyfical shape naving

a heignt in level with that of the peripheral edge cof the
base 2 surface, forming clearance for air ventilation between
projections 4 and 4, and functions to indirectly support
semiconductor waferWvia supportinglayer8. Thisprojection

4 is formed to be 0.05 mm or highe This is beceuse if it

3

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

[0031]

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 oif forming projections 4 by screen printing, a
method of forming projecticns 4 by exposure and development

after laminaticn of a photoresist material, a method of
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portions of-ner = ian -~Ose to be fcrnec into

projections 4, a sandblast nethod renoving portions

"other those to be 5 forned -71-0 “rQ ecti Ons [0032:

As shown in the same draw ngsg; exhaust Dassace 6 is a

round through-hole that is bored in she thickness

direction of base 2 and | ocated between nultiple

projections 4, viewed 10 from-op and is detachably

coupl ed to vacuum equi pnent 7 arranged under the

base, as shown in FIG 5, so that this vacuum_

EYERPIrent" T Ar'Bws=4ai +7 f T ont Seet Fohed=Spate-3 1 asY

indicated by the arrows jn =IGS. 5 and 6). As this .

vatTtnt Ceyhit Prent 3T petat et o Sucty ondt Suppor tiwgevaL °f

| ayer 8 deforns 15 cqncavo-convexly in correspondence

WP Rttt AeS patter n-of” mMAxS g% 95t of € Fon8 4 Bo°as-to°h

formclearance for air flow  between itself, and . o

senPionduct or"Waker W 1HISTERPsPLl earancetenabf@ss to o

det achment _of sem conductor wafer Wheld by supporting

| ayef<B. *120°[ DH33F-vakuunt equrpment 7 is, for exanple,

a Rﬁpe?of vacuum punps and is incorporated in a

b&aeKgfi ndi no machi ne (not shown) for thinning

sem conductor_wafers Wor in an opener (not shown) c

for nount TAT Substrat € torage’ cohtraisier 20 &fg=2°< ° *= ¢

-making it 25.qgfn. c.-J LOOSA .
o) is bored in

round~through-nole that “he thickness direction

n

=1

of base 2 and locatea b

m
(u
s,
()
M
]
=
|
'_
ct
I_J
i)
}_
(0
4o
P )
o]
.
D
0
part
'_I
]
J
)]
[In
<
i_
0]
b
D
0.

from Top and is detachably coupled to vacuum eguipment 7

arranged under the base, as shown in ¥FIG. 5, so that this

7
i

vacuum eguipment draws air from sectioned space 3 (as

indiceted by the arrows in FIGS. 5> znd 6). As this vacuum

—

egquipment 7 operates to suction, suppo

=

ting leyer 8 deforms
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.

[0033]

Vacuum equipment 7 is, for example, a type cof vacuum
pumps and is incorporatedin a backgrindingmachine (not shown)
for thinning semiconductor wafersWor in an opener (nct shown)
for mounting substrate stcrage container 20 and meaking it

open.
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As shown in FIGS. 3, 4 and 6, suoportl'.nc layer 8 is

formed O in ---ir.. which is made up |.h_n m
_eria-1 ha Vinc elastici_ --=Ability, so-Lness,
thermal resistance, 5 stlcklﬂess adhesion etc., such
as, for exanple urethane-, fTuoro-,

Silicone-el astoners, has a round shape, vi ewed from
too, and a size equal to or marginally greater than
sem conductor wafer W is added with -rreinforcing
leAeIs hydr ophobic silica, etc., as required, and

i s”bonded to base 10 2 at =ts peri pheral edge of the
surfacg and froanendfac s__5 of every_prOJectloQ 4 so___
as to ‘defacthabty "core fhto O attoWi T h-&hd SREFd® tfet oTmed
obyerse or rear surface of sem conductor. wafer W. . _ .
[DD35] “74% The™ n’hmﬁ‘ Bct UrPRYE met hod of “3uppdt tThy=1 REvis
| ayer_8 is not. thuIarI limted,. but it _can be ~
for hed by*© ¥brn1ng Stayeér y“B%Fehde?Tn@“‘preééFn e,
coatlngﬁ rlntL %vetc ., and ondlng the la er to % e,

)
2

surtateof° batd" %RC‘“{UO§%1 Optronaffy: St he®-rane”

ortions of sg&ﬁprtl Ia,ﬁ; in contact, Wi th ’ .
el e Shauctor WRrer W Sr aae ol Rer: ABrdS, STHE ol sras fon
surface gortlpns of .the_layer at which project ions 4

8" bonded® “nay Be” %Ubfecfed to%a " process=whfen-"2

fggﬁlltgégg_gen1c§nduqto fer Wto detach from. ..,
supporti'ng rayef®8 even %ﬁougﬂ PhE t 25T TRy T8 et bE heST S
al renoyva of .seni conduct or fer W, Speci ficall .=
|éy rgg?gkf% s éfeccqvelv per? or'm E%Ba~£ﬁpﬁsq%'n%%d'to pase
nort-sticky;la ’leg RIOCES %, QL NG d bKEy 80,85 08¢ ces

5 of every projection 4 so as —o detachably come into contact
with and hcld the obverse or rear surface of semiconductor
wafer W.

[0035]

The manufacturing method of suppcrting 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]

Opticnally, theportions of supporting layer 8 in contact
with semiconductor wafer W, or in other words, the outside
surfaceportionsofthelayeratwhichprojections 4 arebonded,
may be subjected to a process which facilitates semiconductor
wafer W to detach from supporting iayer 8 even thcough the

layer 8 deforms at removal of semiconductor waier W.
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selec_-v- v reduce .he suDDortin lever .. s adherence

and holding -='-- 1" i -I-\'" at con,. DC. 1 .,s

.JonDG rred Lo | .ri..... Q. 5 non-con -1 ar- | DC-..

-. s ol suoDor r _ng | he= 8, [0037] Subs Irate
storage container 20 |'s conposed of, as shown in, C

GS. to 15, a container body 21 capable of

accommodating rmultiple f i xi no carriers 1, multiple

pai rs of teeth 21) arranged 10 either s' de wall of
contaj ner body 21 for supporting fixing carriers 1, a
reRFCHet @R heY: 35 aftaAched~td the s Ear iviter PEF I Owg| Foating
of container, body 21 for holding fixing carriers 1 at
tPreid TTETS peTipheraiT edyds By vsass 6F rFBfailniRg SO 35 O
grooves, 3-7 and a door elenent 38 for opening and 1
cPosthg-TH- 4 Tenovabie® Tomralinetsboty=21° i53HmRnercs ana
the =root of [0038] As shown in FIGS. 7, 8 and 10, _
conit arPer 2hody- 212 F sCHBFded BP -3~ predBPef Afned FeSFna®
such as pol ycarbonate, etc., for exanplg into a

fPONT oPeht boRChave ng™ a® Front " openi AYS sb-as 20 to
agcgnanate a multiple nunber (e.g., 25 or 26 sheets)
ofOTPk'ng carriers 1 aligned vertically. Abottonplate

22 having__an, approxi mately Y-shape, viewed fromtop _
*s dot SCREBF S-S ATt CAF - ERe SBot § orh GPTPRREY OF, 4% shown
cont ai ner _body_21. A pluralit of positioning parts. .
28 4T i 4505 Gh CBAER TeFAAROTh AHer 2571 T 6t “angTapdat ing
the center..in the rear_o th_iwsﬁ.bgttom?pl ate 22"‘7.[]2}4 r .
AR AT IROS T ISRy P ST S 20 RS 1 BoSiPeroed s WSty i g T T anged

her side wall cof container body 21 for supporting fixing

T0 the rear interior

Q.

carriers 1, a rear retainer 35 attache
wall of contain=r body 21 Zor 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
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 pclycarbonate, etc., for
example into a front-open box having a front opening, so as
to accommodate a multiple number (e.g., 25 or 26 sheets) of
fixingcarrierslalignedvertically. Abottomplate22having
an approximately Y-shape, viewed from top is detachably
arranged at the bottom cf this container body 21. A?lurality

o

ot
g

ositioning parts 23 are disposed on both sides in the

£

Q.
o]

ont an

-

a2t the center in the rear of this pottom plate 22.
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t0 ooSi ion_ng ~i nSo f the aCkC--nding nac :_ne or

opener, to which s'...bs a ~e sto rage con, ain=_ 20

1S nmounted. [00391 5 Selectiv? y fitted a he rear oar

= 0- bot tomplate 22 are detachable -aeni._1 lers

24, which e detected by the sensor of processing

eqU|pnent to thereby recognize the type of substrate

storage contai ner 20, the nunber of sem conductor

wafers W etc. Each positioning part 23 is shaped in a

form 10 havi ng an approximately M section, o

apPr o3 it e’r%/ I ST HEd 2 V-SeOFAR A OB Pr B e d efy precision

inverted = -sectlon or_in an indented oval form etc.

[ 60407S2 A EHAMT 1 BIfGETE, P3 At Drecfafgalharer 650?? HeL,

fIange 15 25 is attached integrally op reanany

cont %ither Pody-2atat Sthe3denter ~of “Ehe?t opS tﬂ%réo?°'

TthQLobotlc flange 25 is held by an unillustrated

atfofatic transfer mechanismcalled OHT (over head

hoi st transfer).so_t hat substrate storage - oqtalner , N

20 i s tohveyed=- 20" 1 00 “The Sperfphetal par® o™ Rete 272

ogen front of container body 21 |sﬁjprnEd in.a flexed
he CIRELPEN SsP R Halt ﬁ*’ eXtefdet © Out War as “Forth Ag-SCT

a rimportion 26. A plur Ll y of engagement ho%es 2-7

fBr doorePocRY ar 82 holFoned® a tﬁBito% *

this r|n1 ortlon 26._. A”é aggeh le 2
21050 6Xi Y fg?em §
r.

I
{ RPER- 87 6R T K S0P _ :
select  vel . at ached on. exter 51 gel. val |3 SR corn

bsayers

having an apprcoximat

eXLs

)
[
<
4
0
()
9]
C
|
o]
3
o}
e
@
O
'><
E!
DJ
(D
L<
1=~
3
<
)
=
ct
M
o8

V-section, approximately inverted Y-section or in an indented
oval form, etc.
[0040]

Bs shown in FIG. 7, a flat rectangular robotic flange
25 is attached integrally or remocvably To container body 21
at the center of the top therecf. This robotic flange 25 is
held by an unillustrated automatic transfer mechanism called
OHT (overhead hoist transfer) so that substrate storage
container 20 is conveyed.
[(0041]

The peripherzal part on the open iront of ccntainer body
21 is formed in a flexed configuration so that it is extended
outwards forming a rimportion 26. A plurality of engagement
holes 27 ior door lock are hollowed at the top and bottcm

in this rim portion 26. A carriage handle 28 having a thick
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21. Thus, these carriage handles 22E ._ -e - e-d by an
Operator t o carry subs ate st cr a a e container 2

5 [0042] As shown in 77 Gr_' r, to 14 nu pars
_eet_, 99 are arranged verthaIIy wth .a
predet ernined pitch on both “§ides of co-tarner body
2 , projected inwards fromthe inter i or side walls
and opposi ng each other so that the paired teeth 1'0
on the -eft and riaht support base 2 of fixing carrier
1 horizontally, [ 004 j As shown in FIGS, _1, 12 and .
I s ledlchk g gottm, 28Priroxgimgdrs LY A-aRTa 9?0x+ﬁ9V©ly L-Zorm s
w dely onmen-V-ormor an approximately i5 _
seiei ol artaEchshapesxiEened FYImyYedps wngongainer body
conprised of a fiat plate 30 extended al ong the side
per i pAéerys  of NEERI G read ¥ iten ke sa 2f| ate fyoort by an operator
medi umthick area 31 integrally formed in the front
ard $ater i vibparztoncthesdopcoitdizgr plate 30, a flat
front thick area 32 | ocated on the side-wall side of
200¢Hnt ai ner body 21 or the portion integrally forned
inthe front and outer part on the top of flat plate
30 androutisivde 11f Fore -medi uth thi R -‘ar-éd 3P2-4 Srar -eeth
medi umthick area 33 integrally formed in the rear _
pare ofrinzad pleate 30 and & o PAEJSRETEAAPH Peaft On Doth
thick area 34 formed in the rear of flat 25 plate 30
aﬁéﬁe%eéﬁ§@q%¥w¢ﬂ®@db4# FEE) SREF U S E7ER TarGeln 337107

L 3 along -.e side w~__ of ~~ finer bod % .
Side walls and oppcsing each o “heT so thzt <he Daired tTeeth

[\
N&]

on the l_eft and ri ight support base 2 of fixing carrier 1
horizontally.
[0C43]

s shown in FIGS. 11, 12 and 14, each tocth 29 is given

in an approximately widely open-V-icrm or pproximately

)

H)

semi-circular arc shape, viewed from top, and is comprised
of a flat plate 30 extended along the side periphery of fixing
carrier 1, 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
container body 21 or the portion integrally formed in the

front and outer part on the top of fiat olate 30 and outside

19)]

(V]

front medium thick area 31, a rear medium-thick zrea 33

D)

integrally formed in the rear o of flat plate 30, and a

W)
S

"1

flat and small rear thick area formed in the rear of f1l

s}
-

th

0 and lccated in front edium-thick area 33

r

Q
V]

e
-

U
W)
()
=
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N)
w

rck a. rea3landr r o _r'" _hi - F einl r di
i rmd betwe~ e ~ on =ne ~ck area 32 is a slight
ve r_cal s _ep char wi | be contact 5 wic the side
peri phery of fixing carer | Er.o’ chick area 32 is as
hi gh as the thickness of f X|na car r _er 1
specifically, about 0.3 to 2.3 mmhigh, so as to
function as a stopper that prevents fixing carrier 1
fromslipping out fromcontai per body 21 when door
el ement 38 is renpved. 10 X0045] Forned between front
nmebbms - the ckide ez 31 ahdoeebeinpedPamythick area 33 is
a slightly indented thin area, which opposes the side
pebPphery of fixing carrier i with a slight clearance
therebetween. The thus constructed teeth 29 15 support
t he baSermadersivgerhordFoReal - Wit RXFiTgE pt 86Fsi Tif:- ~nick
on their flat front nmediumthick areas 31 and rear
nedeansthitka aredst3BsF00a6] S-Rear et Winer°85-hasoR-2c~
vertically oriented support plate 20 36 attached Lo
t NeThriter § bRe IPECkSInge Wiaf I£ 16f.'GoRt BT heF lbody =21t ds Ck arez
shown in. FIGS. 10 and 13. This support plate 36 has
aipll@r#l P igh of HEtiE et fr ooV és X3 79CAR TG Tahy Specificall
EfOXIﬂHte|y V-shaped cross section, arranged
pheal 1y, CéacﬁIﬁétaﬁﬁbrSOg?%oVé*§7VthHzoﬁt%u%3PDDe* that

supportlng the rear perlphery of f|X|ng 25 carrier 1.
oprevents fixing carrier ifom ipping out Irom contzainer

'_‘
Lot

body 23 when door element 38 is removed.

45]

w

[0

C

Formed between front medium-thick area 31 and rear
medium-thick area 33 is a slightly indented thin area, which
opposes the sids periphery of fixing carrier 1 with a slight
clearance therebetween. The thus constructed teeth 285
support the base underside horizontally with high precision,
ontheirflat front medium-thickareas 31 and rear medium-thick
areas 33.

[0046]

Rear retainer 35 has a vertically oriented support plate
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 verticelly, each retainer

]

J horizontally supporting the rear peripheryof fixing

(98]

groove

carrier 1.

ky
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[ 004 Support pl=. e 36 i s nolded of a material his
Superior in softness, slidabili ty and elasticity

than teeth 29 because fixing carriers _ are

individually i "i--e: into cgp-ac- w '-h 5 retainer
grooves 37 . SDeC = Ca_~ vy, ~0 vb ~ry_ene

terep_btha_ate, ool yethylene terechtha=ate, Dol yether

et her ket one, pO! _yether Sul fone, fluorine-containing
resins, etc., can be used. [0048] 10 As shown i 1.
_I"S. 7, 9 and 15, door elenment 38 is conprised oON.i
V00%f]l a casing 39 having a tray-like section

renovably attached _into rimportion 26 of container _
body 23uPROPaAPE:6F I 0ERi MYy dNRCAThISHET42 Lar tahgedS onE =207
both the left and right sides on the open front of

CERISRG T3G SandS bl tovet pY a6 a4k T ehovablyeTst et tachegecaese
to the open front o casing 39 to cover locking .
nEEhan? S 42 ard2F8 pressifret ey Gt TS irMSorPNeAC36M 1T
of container body 21 to close it in a sealed

CHREF TR, ITPPDAY] 3 CasiIRF B Sproti R Y 1%t %eral Iy

| ong, apprpxinately 20 [ectapgular;fo[p]ﬂviemid from

t el $PORES 2 bBndedl RELFY sePBUF ST 8D nef s> “and Ratehle”

seal gasket 40 renovably fitted on the peripher.al .
mﬁFFe¥h%F%6?'E@Hﬁ%b@%ﬁﬁééhOE%nrﬁﬁﬂﬁ¢qﬁiﬁ?Q?Eﬁi 1@ resins,
door elenment 38. This seal gasket 40 is given in an
eRlFessC2RoPf HBBE- of , for exanpl e fl uororubber,

silicone rubber or 25 the |ike, and when door el enent
380P48{itted, the gasket comes

As shown in ©IGS. 7, 8 and 15, docr element 38 is comprised
of a casing 39 having & tray-like section, removably attached

into rim portion 26 of container body 21, a pair of locking

h

t
ct

mechanisms 42 arranged on both the left and right sides on
the open front of casing 39 and a cover plate 46 removably
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
rectangular form, viewed from the front, rounded at its four
corners, and heas 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

he 1ike, and when docr element 38 is fitted, the gasket comes

(wy
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25 into pressure and de_.orming con_al _ wth _he
i nner QOeriphe surface of rimportion 26 so as _o

suocress and prevent ...1 contamnated w_did__ and
dirt fromflowing into conta%ger body 21 from
outside. : ached to .he centér on the rear side 5 of

casing 39 1s an elastic front. retainer 41, which

hori zontally supports the front Derp cry of fixing
carriers 1 s _ored in container body 21 by its hol der
grooves. [0050] As shown in FIG 15, each |ocking . .
nechaRFSAS42 i #1ed G4éSTTing T et ar ¥ - réet 1 A3 DRirche T sPheras
axially supported at a position to the side on the
froniaed agiifgP3gtand £6t aP e By EXPOrR&S a6t BAEVBAT 21T
wth a key of an unillustrated door openi nalclosing

devi ewning pRAimal i1t PUGF abldafel ngiTdt Fadtablce-Bapsca4-ainer
which are slidably supported by casing 39 and coupled
tlPdoiar yr A ES 43 antd “PFABErTY “8Fi e 1€ hOPhe? e Tear sias
vertical direction in and out of door elenment 38 in
aet6raanes Wi ¥ AD FRE St G- BEC2+BEALY rEelCUBer aagntally
engagi ng cl aws 45 which are arranged at the distal o
eFidRP o T adveh g/ BEFalhaBMeCbar 5X U9 (G ST Sadd STGES =T
fromthe holes in_the peripheral wall of casing 39 to

200R 217 0PARY ehgaYe-BRgageABAt TROPESS27' in rim
portion 26, and |ock the door elenment 38 which fits
rif@Ppettion 26 of container body 21. [0051] Cover

plate 46 is formed in_a shape corresponding to 25 the
openi n§S -Frvft 18fF asilng %@Jéﬁﬁcﬁ&§gﬂé%?%ﬁghﬁﬁﬁ2 includes:

vi ewed . oL - .
2 rotary reel 43 which is axially suppcrted a

(ms

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 cf advancing/retractable bars 44 which
are slidably supported by casiné 3% ana coupled to rotary
reel 43 and linearly slide in the vertical directiocn 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 hcles in the peripheral wall of casing 39 to
fit into and engage engagement holes 27 in rim portion 26,
and lock the dcor element 38 which fits rim portion 26 of

container body 21.

Cover plate 46 is formed in & shape corresponding to

the opening front cf casing 32 and has rectangular, viewed
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2ES fromthe (rout, actuation passage-holes 4 =or
| ocking nechanisnms 42, which each bracken The center
on she front side .3 ff rotary reel 4 3 . The key o=

_ door Open- ng /closing deyice a_e =i t _e" ouah,
these Dared act'ua Lion DasSageoles J ~. 4 %on -
riel e. t anal riG! [00-2] Wth the above

configuration, when sem conductor wafers Wtha have
been background are transported fromone plant to
anot her, first, background sem conductor wafers W ar

e

et IO Priesyed Sy it Suppoia IR 1aRT 8 ofoF i )3 Hg e
carrier 1 by robot so as to be held closely, this f _ .
e HeER s %65 MIECh iFet e Ghito ContEHer™ Body- ¥ “Tont
of substrate storage container 20 by robot, then gqor:
el ereritc 38TRSYf FEfedito t-he KEoRt Cof ac%?l‘f%i%n”brbd:yi'OSLng
21. Thereafter, as door element 38 is |ocked by .
RAUEET BRC 15 °6F I oihig- MeThBAl §AB 242 3t TP poseI BIee =3
to transport background sem conductor wafers Wfrom
dhe Pt anfte to° ahotHeri2919053] Since, in the above
accommpdat i on, sem conductor wafers W have been
| b&ed) in while being closely in contact with 20
fixing carriers 1, it is Qogstble_pqﬁgcconnndage the . __
waf er s3> CORt A TER CBody I3 T 25 C8ubEt FatE TS FOFRRYE oL Warers
contai ner 20 stably and positivglg wi t hout. ggé fear .
of e i 561 Hg BETCUGE 288gaT AG SHEWARAT d~BFeRRe Prant
t hough they are thin. [0054] , o _ . i
to ancther, Zirst, background semiconductor waiers W are each
pressed against supporting layer 8 ci fixing carrier 1 by
robot soas tobeheldclosely, 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. Thereziter, asdoor element 38 is lockedby actuation
of locking mechanisms 42, it is pcssible 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
fixing carriers 1, it is possible tc 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.

[6054])

Next, when the transported semiconductor waiers W need
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25 Next, when the transported sem conductor wafers W

need to be =-ken out and sub i ected to dicing,

bondi ng or sealing treatnen door elenment 38 is

renmoved from coat finer body,-521 by unlocking |ocking
mechan_sns 42 of door el ement '38, then fixing carrier
__is taken out from container body 21 5 by robot
Thereafter, vacu | mecu=Dnen t % coupl ed to exhaust
passage 6 of fixing carrier 1 to draw out air, whereby

it 1is possible to easily separate sen1conductor waf er.

¥ 9 ram = sdeFoPrEd2B Bppar: FRgSH aver 6 101 f PRRRg “GaPFi 2F=1109
1, by suctioning the seniconductor M@fer VVbﬁ [ obot . dv
107 £ 9085 T nOPhe abBVeTconti gur REFORC s nd® TRt eapsbf 209y
directly acconmodating sem conductor wafers Vth 38,
afé PHi Anhnakensy Ofb be BeREBnd Fragi Pe ana° ea ?m 8“
break, into container_ body 21, but by making the .
waPePsiihieBNEAsE GFt h and-E6%Be Rl 4518 B?nrﬁg*a‘ <
fixin carrlers 1_and accommmpdated in an_indire haust
nMeRFeP 5t F8s Eﬁgsrﬁke“ﬁ%ﬂﬁﬁr%hﬂ%?e‘cénﬁ%ﬁh%ﬂ?%h Fgavst
achieve transportation to other plant roperly .
sBRREFYIC| R Opar%?éBPar rEifcelfrRi RG> éaBrleF I |Wlﬁ€reby Tt
excel | ent |n streng and rlgldltx and spresents. o o-oon
SEPORESERBUGh  PeSFStaNcESP6T86Tere™ Ogﬁlﬁﬁﬁﬁ weres W -t
condi tions such as £[essure changes etc. bv Sy suctioning
p8§SPEWe1ﬁf??%m%ﬁb §en1cbhdd' 519 Wk Bt §° YR=C
safety even hough it takes % time to transport

f 6 GREPPRACEGT Shofter, bfYoroéBr ipl e. [00561 25

Fu%%ggr it is also possible to reduce the tine during

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
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. In

particular, since fixing carrier 1 is excellent in strength
and rigidity and presents strong enough resistance to severe
shipment conditions such as pressure changes etc., it is
possible to transport semiconductor wafers Wwith safety even

thcugh it takes a long time toc transpert from one plant to

ancother, for example.

o possible to reduce the time during

T
-
H
ot
=y
M
=
—
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s
n
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—
[92]
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2 which dicing tape i_ adhered or make its use
unnecessary, hence there is 1 effect L 1" risk the
ashes-ve of dlcon: tape transferring to the bunps on
circus ~-s o_ sein_conduc for., wafer W _ her, s_n. ce

- ont mediumt__ ck areas 31 and rear 5 nediumthhi ck
areas 33 of teeth 29 hold fixing cari er I from its
undersi de at the side oephera edge thereof,

hori zontally with high precision, if is possible to
prevent fixing carrier 1 frombeing inclined in the
WETHGh CRICHHIT ectRD S IERTE AV dahT i fcultiesiiEcessary,
| oadi ng_and unl oadi ng by the robot 10 fork. [0057] .
Fuirtdrerhesenee ) EhgCearriters 11ah@hase Fhfe ve of dicin
approximately the sane size and thin as sem_ conductor
ies COANSTE LTS 5088 ble R RRe4A” WiER akfoRht §ENL conductor
| oadi ng and un] oading 15 _into an existing substrate
DTGl - cohLar RRE 20 Wi ERONE eyt To238&6mdater ear
non- background sem conductor wafers. W. wthout the _ _
MeRESEN Ty b X AT Ag oF 260 “Shiapec of -1y &GS Tg Trom
contai ner. [0058] 20 Next, FIGS. 16 and 17 show the
SEeDNN EboifreRt ot FedS pPesenteFhveRtont " Where’ a

mul tiple nunber, of non-sticky lines 9 are formed on .
PAP I 67" Ehbl Wt OrihiPig laPBECOF ~8lppbT t1hg ASayer © 8Ot Brevent
simolify the MJQMmEm,amiﬁgmvm QLSGMCOMNCUH .
V\gpéqmwagglfeg%gﬁtom belng inclined-_nthevertaicalicirection,

hence avoiddifficulties in loading ancunloading by the robot

Q2

fork.
[0057]

Further, since fixing carrier 1 and base 2 are
approximately the same size znd thin as semiconductor wafer
W, it is possible to deal with automatic loading and unloading
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]

Next, FIGS. 16 and 17 show the second embodiment of the

presentinvention,whereanmltiplenumberofnon—stickylines

9 are formed on part of the defcrming

$Y]

rea of supporting layer

3

9]

8 to simplify the ettachment and removel of semiconductor
wafer W.

[(C059]
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2 Mi'ticle =ion-s ickd 1lnes 9 are fornmed by partly
effecting non ck treatnent On surface in the Qeform n
area o_ support Jl-no laver 8, spec ficaliv,

non-contact areas (deo=ess_pg portions, of s;

| Dpo_- _ng layer 8 that will Not 5 come in contact with
the front end -ace 5 of a nv pr of ec'-=or: 4, so as

to forma cross-shaped pattern, viewed fromtop

passi ng through the center of supporting |ayer 8. Each

end of the cross-shaped pattern reaches the periphery

of supPortimes | a3RTSBL @A Fimeti ondras - aFFfggRrPeftly
renoval O 10 sem conductor wafer W As a non-stick

1 e FehtS NOP ERiLS ¥ STUPPOrTT nGT ayer 8 - 3C6r T exdfphes orming
UV-treatment, surface roughening, |amnation of

TR StACRYPPEBRERS EdAET My 6Px I néRlsti cRy~adRespre, aTe2
etc., can be considered. [0060] 15 In the above, |
né%%?%%%%%%go?o¥?&?%@?c%&r?%?Pﬁ?Lb%%e4%¥ernﬁlFF%Ferll not
projections 4 and exhaust passage 6 is forned , _

| FeBYr Bt | 5P HyR Folvdi Ty o &Iﬁﬁgrﬁ86F§§Fié PésfnYshegpscr=-0on
10, for exanple, and suppqrting | ayer 8 of 'a thin .
f#1 NP s2horeletlF¥® 2 atr Peast the- peftphely BtSHaSe™2°™ <OP.
and the flat front endface 20 5 of eyer% quieq}iou 4,

SBE e hAt | R QUP LI DICENE IpPOIBERPCF FXP A 4T T i%er Fach end
In_this nmanufacturing work, a plu aligx of non:sticky

| Phes"® RAVESDRBAPHT eV bUSFY Fofﬁ%ﬁsi RBaPETANERE ©OF
deform ng area of_ suppqerting |ayer 8. For the other -
cONPBABAEEIt hY Farfe 35 iL‘sm&éiﬁé’nésGFnatfr%%%R/é’— zemoval of

enbodi nent, so description is omtted. .
semgcon uctor wa%er Q. ig a non-stick treatment for this

w0

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]

In the above, manufacture of fixing carrier 1, base 2,
multiple projections 4 and exhaust passage 6 1s 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
5 of every projection 4, so that it 1is 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 cther components the same

is done as in the above embodiment, so description is cmitted.
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30 [ 0'0611 Also in this enbodinent, is possible to
expect he sane ope_a tonal effect as in Lhe

af orementi oned enbodi rent. Fu--ther, since --ion-

sticky | ines 9 that will net.be in close 5 contact

with seniconductor wafer Waré formed i n part on the
deform ng area of supporting layer 8, It- is obviously
possible to quickly and positively create air flow
passage between non-stick lines 9 of deformng
supporting layer 8 and sem conductor wafer Wto

pridiptlly introduce air and trigger 10 renoval of

sem conductor W no matter whether the sticking o
st r endtIPofirs HipSr EMRGiaper 81iics 1 FaPgesoPlfoto §00B2} -Ne
Accordingly, it is possible to expect quick renoval of

s onduetopnRaf ef L SV e 6Rpak 6 S 5 PREMERSOWAEr T pRRAmant .
non-sticky 15 line 9 Is fornmed in the deformng area .
of U Bippor tSiMFd aper S 8 chenédpe ?akex" tiife 00 %r Bvve CL
sem conductor wafer Wfrom being in close contact.
[OUB3}Ct Mexkth, SERESONE8cafd 1D ShawatRef PHPFY 10 Part on
enbodi nent. In this 20 case a concavo-convex surface
192 D3 Tl 3% aAPErC 13UPBOREaPEd BIFF Pr edsel OPILEEdntReIsible
with a prepared thernoplastic resin sheet 10, then

re’i @1kheby amd i ROTHol BRIF WFTRITF 1215 bethgPeprasedactvween
to integrally formbase 2 with sectioned space 3, i
MR T pF ECrbj 22t i Dn3~ 49aherBXRAUSEPPAEs AR b3Y95 B and

[ 0064]

semiconductor wafer W to promptly introduce air and trigger

O

m

S

h

ot

m

removal cf semiconductor W, no matter whether the sticking
strength of supporting layer B8 is large or not.
[0062]

Accordingly, it is possible to expect guick removal of
semiconductor waier W compared to the case where nonon-sticky
line 9 s 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
case a concavo-convex surface 12 of a stamper 11 is heated
and pressed into contact with a prepared thermecplastic 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 passacge 6.

[0064]
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1" Base 2 isf crmed into a r-a-d thin disc having a

di ameter equal to or marginally greater than

sem conductor wafer W by nol ding tnernoo! astic

resin sheet 10 using a stanper, 11, so that i t can be
posi Live y accommpdated in substrate storage S

contai ner 20. Resin sheet 10 as the material of this

base 2 is not :ar-_ _C .larly limted, but sheets of

a material that is excellent in thermal resistance,

i npact strength and transparency, forexanole, B

sof t pobyearbonataEngsol ypPopyEEAE, thipplyechyd ehed a diameter
acrylic resin, v-; nyl chloride, etc. may be used. 10
[9065]1 Supporsdnigiayer 98 5cs BFasiéal PyrL ReNSHFECASWERST W,
t he above enbodinent, but the obverse surface 13 at

the eortHed PerEicen-aSha fesitnseeatakt WIS thé “ppeRt 11,
endface 5 of each projection 4 of supporting |ayer 8
nay theé tskl 6efi Py SEougRe NetF G WP IS FhyBiScalS Tatfeptorags
by an abrasive roller 14 etc., to forma non-sticky
sepragencer nZ? hi Sesise, shafe ad efnefec TAE8A 12loGghhBss base
Ra of the surface is specified to be equal to 1.6a or

gf elat @O pAd-pFeferabl V-Tal ¢S WHAThPASERE Parfg@&fegmal that
1.6 to 12.5a, based on_the definition in JIS
BDB02x260ienP0LT00BBINTFhe T PEASBATFEr 3PREFFyFPRGEPREN and
arithmetic nean roughness Ra of the qbverse surface
1BTRASEBAEAEY O FOHEC D BELERMIYCaTP A BF oPOlyPropylene,
greater, and preferably falling within the range from
1PC6YEBNTReNEe G R TF3 1T s Vpoysi BHE F FSr B Fd@ay Pe used.
non-sticky 25 performance w thout causing any

dé§P&adati on of supporting

Suppcriing layer 8 is basically the same as in the above
embodiment, but the obverse surzface 13 at the contact portion
that is in contact with the front endface 5 of each prcjection
4 of supporting layer 8 may be selectively roughened in a
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.
[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.6tol2.5aisthat it 1s pcssible toprovide anon-sticky

any de on cf supporting

d)
[N

performance without causin radas

«Q

(@]
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32 layer 8 w,)-" e renoval of sem conductor wafer W

can be _asi | y done if roughening falls in this

range. [006; 1 in the above, to nmanufacture -fixing
carrier 1, a 5 concavo-convex-surface 12 off a stanper

Il is put into press contact with a prepared
thernoplast? ¢ --es? n sheer 10 and hea ted and

pressed, then resin sheet 10 is cooled whilst it is

being pressed, to integrally form base 2, sectioned

space 3, multiple projections 4 and exhaust passage .
62 YT Saffer e BAYCTO! thinEEBLSAPYYSart Va3 renbved PPopRs1LY
base 2. _ Stanper 11 functioning as a die is previously

fR PRI T W PRI RDRERY of 2bhY ek? stif$ 5cB212%f or forni ng

base 2, sectioned space 3, nultiple projections 4 and
ekhabist passage 6 all at once, or in other words as a
cavity_surface. 15 [0068] Upon the nolding work, it is
pref er ted-hHatPPeSi n~SHBRPU14B- 15 heat et and  presséd 2

at a tenperature ranging fraomthe gla3§ftransit[on

t ePPe? 5P UFe” T of 2T ¢85 shéet 219-¥B°Fg+50 *WEYL Etangress
cooled at a tenperature equal to or |ower than_20 the

gF a8 S2 £ 4nstd BRCP PR FAEaFePTE St STR Y0 4RGeS~ €2 afhi gea=ed
is because |f heating. an ggegaip%u_and cooling are .
ndte FETFTed FR THet S 8ET ed Targes S H’ellllé it of Peing
resin sheet . 10 fuses conpletely and is oygrcone\b%n )
SPFCDP RN Pe TRHCL LT QWE PAFF A har e noBSC FERfny Tultiple
defects in base 2 and/or 25 projections 4 and causin

VBFPAEFOACTR fh7ERNnEESeBFTpRgase9s ©- Hereafter, an

unnecessary part 1s removed from bease 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 suriface.

[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
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 defectis in base 2 and/or

prolections 4 and causing varietion in thickness oI base 2
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33 and projections 4. [0069_ Subsequently, :.hi
n-filmsuDDorr_ng layer 8 is, at leas L, bonded al ong
the DeriDnerv of the base 2 surface, coverinc 5 front
endfaces 5 of nultiple D=ojections 4, to create a

space bet-weer, these nmultiple Dro j ections 4 and
supporting layer 8. As a space has been thus forned
between multiple projections 4 and supporting |ayer

8, vacuum equi pment 7 is coupled to exhaust passage 6

of base 2 and operated so that 10

spporEP YF ayer 8dei or nsconcavo- convexl yal ong t he

multiple projections 4. Then, obverse surface 13 of

t heO%@ef ormed supporting layer 8 at its contact

portion that i s in contact wth the front endface 5

of eachupsofecttbr/ 4Nig Hedghererr by ARSI Ve *FoldetSasT,
14 etc. to nake a non-stick treatnment, 15 to_thereby '
cbﬁ@@%@ea$@&@r&P%ﬁﬁ%ﬁ%ﬂ“?EY'Fﬁet6ﬁh€@56aFt5P§fﬁﬁ§' saner g
as in the above_enbodi nment so description is omtted.

[ 0070} AEF G5 £ S "enbodi-FeRE CIRECE S poysiFhl @FEare & space
expect the same operational effect as in the . .
aPBFeRBRt FBReE BrbedPABnPIOl 26 FuRrEher 27€j AdBPPARSEBEd-2YeT
of formng nultiple projections 4 on the base 2 =

sBFf dte HySREFF nER T OMRT MY Pr bRERSC shighveRn multiple
sandbl asting etc base 2_and,nu|tig|e rojections 4

aPE°IPREegra’ § 1379 OIREREd,E IS8 LEYFS postt B (iuipment 7 is
mar kedl y inprove productivity and nass oducibiljty.
BESHAEST TP $8 &S0 B A Jus Tt hase ﬁﬁn%ﬁrcteé S0 that

proj ections 4 can_ he_made e%ual in heigqt v
supporting layer 8deformsconcavo-convexlyalongthemultiple

projections 4. Then, obverse surface 13 of the defcrmed
supporting layer 8 at its contact pertion 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,
to thereby complete fixing carrier 1. The other part is the
same as 1n 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.
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 mclded, so it is possible to markedly improve
productivity and mass producibility. Besides, it 1s also

obvious thatmultiple projections 4 canbe made egual in height
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G high orecis_on, . [0071] When the obverse surface
13 at the contact portions of supporting layer 8 in
contact with multiple orc ections 4 5 is processed W
r h coa ing or Jv-trea=ne: t ;t,o forma non-sticky
surface, the production cost 'of the mask w --
i ncrease depending on the nunber of Dr.')] ectlons (e

, the nunmber of protections anbunts to about
seventy thousand in the case of a sem conductor wafer
Wof 300 mmin, dianmeter), and be i0 acconpanied by
great QiEhieUPEFESOT'R positioning the mask. In
contrast, according to the present enbodi nent, since a
nbh0sticky surface is created by roughening the
obverse surface 13 at the contact portions of . _
suppor ¥iag 12§ ®rsq £978356ssPbfe t6° GRD Tdoiin PPRe = ons ot
production cost of the mask i5 and omt the task of
NB8RPPOSIDEORRHGT This eAbbaFrment “PsM:dppar&nPFy-apFecns 4
to deal with any pattern of projections 4. [0072] _
WA P HISESRECEE E i 6102E Hing esdd ~Fef3amBacklyt oGid @ non-sticky
sem conductor wafer W high-precision flatness is
derBRdEd, 2DSf BEOSUPFPOPEi R§SFafér “Beofefixi"hg -caPFIrERSE
1. It is however, nmarkedly difficult to maintain
hPgREPEEBESPRT FF AtHEST @hePTPoSGhrFAfi ofisSof te number of
supporting layer itself and of the thickness of the
aBRESPGE1OTRI §MAEEESsaPy 2PPEINESISEAN beCUsSathréd e case
supporting layer 8 is made thin., However, doing 25 so
gP¥ed PEEECOPHIRERCBI Y2pFobleRE tHAt "Fhé dGraBrltLy  ofnd be

accompanied by grezt difficulties in pcsitioning the mask.
In contrast, according to the present embodiment, since a
non-sticky surface is created by rouaghening the obverse
surface 13 at the contact portions cof supporiting layer 8,
it is possible to cut down the production cost of the mask
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
for supporting layer 8 of fixing carrier 1. It is however,
markedly difficult to maintain high-precision flatness due
to variations of the supporting iaver itselif and of the
thickness of the adhesive. This necessary flatness can be
secured i1f supporting layer 8 1s made thin. However, doing

so gives rise to new pig problems tThat the durability of
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.5J suDDorti ng -aye 2.- 8 is greatly |owered and/or

the workability and DroducibiliDy is markedly

| oner ed when suDDorrii~g layer 8 is bonded to the

Der _Dhe_-y of base 2. [007 "L-5 in contrast, - ]
accordance w-,-; the present enbodi nent,

hi gh- preci sion abrasive -roller 14 or the like is used

to process the obverse surface 13 at the contact

portions of supporting layer 8 with high accuracy, so

It is possible to _easily provide high-precision
fsuppressind leumsoPtingrEayer 8OWRFEe AT-/RE r& WPRgRPLLity
its durability. [0074] In the above enbodi nent, |

t o GIF BHI et adtlion 16| BE T BSRsY RS BRRy FofPRE- -1ng lay
peri pheral part of sem conductor wafer W it is

possF bPeE ctie ot BShoPeh~N RavPAgan- approxi matel y

15 semi -circul ar shape that has the sanme function as
ofPehthtion flat 0, at the periphery of seniconductor
wafer W as shown in FIG 20. It is also noted that
base 2IARPTSUFHFOrt FRGIHBAI2DEE iRy "be” @RS Fhemsarement .
or different in diameter. Supportin | ayer 8 nmay be

el t T PEPT YRt PY SOFRERY G NGt 1 207075} FBasersgd to process
sectioned space 3, nultiple projections 4 and _exhaust .
PBES R E T5 SR 2450V é Enthodi fent 2P Pet ¥ ot néd SUPPOIting
integrally, but. should not be particularly Iimted,. ,
FoR YE B ¥aript R P ioheder i pheY alSdyk St HREe S o c29:1y provide
mul ti pl eprojections 25 4 may be forned Q%ygtc i ng.bhase

Y T while

2NL R RAEedSwPEhl 42pREESr BSi SPPPOTTLLING

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
semi-circular shape that has the same function as ocrientation
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.

[0075]

Base 2, sectioned space 3, multiplie projections 4 and
exhaust passage 6 in the above embodiment may be formed
integrally, but should not be particularly limited. For
example, the peripheral edgecfbaseZandmultipleprojections

4 may be formed by etching base 2 laminated with a photoresist
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15

35 layer .Hereon . L erna _=vei y, after in _egrv ion

of base 2 and nultiple pro] ec ions 4, exhaus =
passage 6 may be bored u s i naadrill etc. [0076]

5 =ther, a nultiple nunber gt non-sticky lines 9 may

be forned over the greater part of deforming area o s
upporting Ilayer B. The nultiple nunber of non-sticky
lines 9 may be either identical or different in

| ength and/or width, and whether they are

di sconnected or connected should not be 10

peer e xcrartgod | mitledrnRuLtviser,, ietties aksegpessiobl eftbase 2
change the design of the pattern, length, width etc.

,aof mdn-istlieckyc] Etnasng 4 naaceorddanc@asistduas hansy 2@ bored
of the loaded itemto be supported in close contact.
Stsltgmoréritheshei ght of front thick area 32 of each
tooth 29 may be specified to be equal 15 to the sum of

t he0thi ckness of fixing carrier 1 and that of

sem conductor wafer W 3- Cainms [1] Afixing .. arr

_ wherBuinhardef cranblelsuppobelngf| agerstickyt lines S may
renmovably supports an, it-emto be |oaded _s laid over
abbdsemeconEl ShAET & e seet | odcdk Spaeend srfedi AuPherting
base and covered by the supporting layer; a_

ptayert$ on Prooviwded ble rivabsactiloned -Spackyardnes 3 may be
supporting the supporting laver in_contact therewth;
addther identical or different in length and/or width, and

whether they are disconnected or connected should not be
particularly limited. Further, it is alsoc 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 in close contact. Stillmore, the heightof front
thick area 32 of each tooth 29 may be specified to be equal
to the sum of the thickness of fixing carrier 1 and that of

semiconductor wafer W.
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an exhaust passage for drawing air out of the

sectioned 10 space that is fo.=nmed in the base and

covered by the supporting layer. [2] The fixing

carrier according to Claim1l,-wherein the base is

formed of a flat plate havina'rigidity and an

approxi mately circul ar shape, viewed fromtop while

the 15 supporting layer is fornmed of elastonmer. [3]

The fixing carrier according to Claim1l or 2, wherein

at | east part of the deform ng area of the supporting

| ayer is processed wth néaasfisck treatment. [4] The
fixing carrier according to Claim3, wherein the 20

de¥ br rd rig-xdmen Cef Tt Re SuppotTinge ay@ctle cHpPsuEfagelayer
of a non-contact portion where the supporting |ayer
i Shaot L¢pOVEiDht aBiPRR I RS the profectiBh. LPBFedhes f fﬂ-ﬁg@ver
carrier according to Claim1l or 2, wherein the

obvier s, supfREesatda contact portion where the

supporting 25 layer is in contact wth the projection

i s foraetEdd Beeh S38Ccenon Bedcky tSGr Page. aT6|coMfEed by tae
fixing carrier according to any one of Cains

t HEPRGRT 57 WABEEIn the item Lc be loaded is a

sem conduct or wafer chat has been background. 5 [ 7 ]

The f axPRYIeartPerPHRESFER Nyt 6P &NySHRECBEICFRAAE RND
through 6, wherein the rojection is as high as 0.05 )
NFYBPORF gher the[ SePPOThen§i xENGT cafr FeRtact o REFAYLED/ 2and
any one of Claims | through 7, wherein nultiple ,

pr oj ecRNoHS & PREFIREEdE b HL I T Peat gut of the sectioned

space that is formed in the base and covered by the supporting

h

[2) The fixing carrier according to Claim 1, wherein the

base is formed of a fiat plate having rigidity and an
approximately circular shape, viewed from top while the

supporting layer is formed of elastomer.

3

(3] he 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
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.

[S1 The fixing carrier according to Cleim 1 or 2, wherein
the obverse surface at 2 contact portion where the supporting

layer is in contact with the projection is formed to be a
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cl earance between projections. 10 [ 91 The fixing

carrier according to any one of Cairns 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 t 0 °def or m t he supporting

layer. [10] A fixing carrier manufacturing nmethod for
manufacturing 15 any one of the fixing carriers

defined in Cainms 1 through 9, conprising the steps

of : placing a concavo-convex surface of a stanper into
comtastiwkyhsarfheenmopl astic resin sheet to heat and

press it; and 20 cooling the sheet while pressing it
sbtas Toeforingtcz 1mast 2 prof ecth§ 6AESYY, O andA§ Eligshaserough
sectioned space, projection(s) and exhaust passage.
[i1]wHheefhxing tagri ep hanufacedringe nethodondaeordrngaler
to Caim10, wherein the resin sheet is heated and
prestedaat be2s hatkaperadure rani ng fromthe gl ass
transition tenperature 39 of the resin to 50 deg C

gf @&t eFhelan ingat= 2mice cooteddany ta arenpet at Grié Imsweg 1 rough
by 20 deg C or nore than the glass transition _
t Enperaraie. “Nd2PrA st hod of asidga S Xi-Ng 88r prepigher.
characterized in that 5 an itemto be |oaded is ]
t [ 8hspbnedd xisiorper ¥e xpAgocarriér aeppaed disne through
Clains 1 to 8. [13; A substrate storage container for
aeonmtat i my Y5 salfgPrearEtéps sdel ¢ maEdYiafSghy cone of create
Cains 1 to 9, conprising:

clearance between proiections.

rg

91 ThefixingcarrieraccordingtcanyoneofClaims 1l 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 deform the supporting layer.
[10] A fixingcarrier manufacturingmethod fcr manufacturing
any one of the fixing carriers defined in Claims 1 through
9, comprising the steps of:

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

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

projection(s) and exhaust passage.

ot
O

[11] The fixing carrier manufacturirg method according

o+

Claim 10, wherein the resin sheet is heated and pressed &

a temperature rarnging from the glass transition temperature
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a front-open container body for accommodating fi xing

10 carriers; a door elenent which opens and cl oses the
front face of the container body; and teeth for
supporting fixing carriers f&rned on the walls on

both sides of the container body. 15 [14] The

substrate storage contai ner according to Caim 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 perlphery of the fixing

caf rilee, rasfront bediiee t Bi ckezheeatthdt thstf apAegoated 2t
the front interior side of the flat 20 plate and
smppmp&s~rhe°tKXﬁﬂgDﬁéﬁ@ﬁ@r“Caw@oé°FééFtﬁéﬁ%ﬂ%¢$ﬁréRSlblo“
area that is forned in the rear part of the flat plate
ahdmpsuppores the fixing carrier

(ot

[12] Zmethod of using a fixing carrier chazracterizec in that

an item to be loaded is t

H

ansported using a fixing carrier

o

defined in any one cof Claims 1 to
[13] A substrate storage container for accommodating fixing
carriers defined in any one of Claims 1 to 9,'comprising:

2 front-open container body for accommodating fixing

~
—

rriers;

v

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 ccntainer boay.
[14] The substrate storage container according to Claim 13,
wherein eachtooth is comprisedof a flat plate that isprovided
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; and a rear medium-thick
area that is formed in the rear part of the flat plate and

supports the fixing carrier.



