WAFER PROTECTI VE CASSETTE BACKGROUND OF THE | NVENTI ON (1) Technical Field
The present invention relates to a wafer cassette which holds a plurality
of sem conductor substrates and nore particularly to a cassette for
containing and supporting a plurality of thin substrates such as

sem conductor wafers and for storing and handling the fragile wafers, each
of which are | oaded and unl oaded nunerous tines during the form ng of
integrated circuits therein. (2) Description of the Prior Art A cassette
has been conventionally used for storing and supporting a plurality of
fragil e sem conductor substrates. The stored substrates, each of which are

| oaded and unl oaded nmanwAFERRBROTECTYVE eag8mTufEAact uri ng process, both
manual |y and automatically, are susceptible to damage. Cassettes are

typically nolded as a one-piece container is described with reference to

FIGS. 1, 2 and 3, of thgapKGROGND-OF TeradssettieonN 120 is nade in the form
of an open contai ner having only four sides with a wde opening at the top

for inserting and renoving substrates, and a narrower opening, relative to
the oufigirdennilialeRfd ons of a substrate at the bottomof the cassette. This
al  ows maxi num 1

The present invention relates to a wafer cassette which holds a plurality of
semiconductor substrates and more particularly to a cassette for containing and
supporting a plurality of thin substrates such as semiconductor wafers and for storing and
handling the fragile wafers, each of which are loaded and unloaded numerous times

during the forming of integrated circuits therein.

(2) Description of the Prior Art

A cassette has been conventionally used for storing and supporting a plurality of
fragile semiconductor substrates. The stored substrates, each of which are loaded and
unloaded many times during the manufacturing process, both manually and
automatically, are susceptible to damage. Cassettes are typically molded as a one-piece
contajner is described with reference to FIGS. 1, 2 and 3, of the prior art. The cassette
120 is made in the form of an open container having only four sides with a wide opening
at the top for inserting and removing substrates, and a narrower opening, relative to the

outside dimensions of a substrate at the bottom of the cassette. This dllows maximum
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i:' exposure to process fluids while securely containing each substrate.
The four sides include two side panels 121, 122 and two end panels 123,
124. Each side panel has a straight upper portion and a curved | ower
portion with grooves that have an el ongated V shaped cross-section 125
formed wthin its interior surfaces. Each curved portion converges inward
formng the narrower opening for the bottom this is best illustrated in
FIG |. In this conventional cassette 120 having the aforenentioned
configuration, a plurality of substrates 10 are contained in parallel wth
each other while guided and retained in the elongated V grooves 125. The

subst r abgsat € pisuék iyids aade decqarelvibbaaiding cattequbtifee Ths S@tlrtsklesS i n a
vertical position as shown in FIG 3 illustrating a cross-sectional side

vi ew of jrRneassetitepdrf 123hpw 4vd tio CRIPRRILIZBDI 2IMEaéh diltepamubskhat es 10
protrudi ng out beyond the front opening 130 of the cassette. \Wen the

casset t @n %ﬁ}g,gnig@ A Y L8 Ry PPShloh Wi vl AR ddiBued TBY e

caused I sturbances can easiTy cause substrates to slide out
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interferi rate has*al ways been a
probl em wi th conveptional, cassettes whe handl i ng.fragqil. ubstrat es.
B g HGHEE PR LRI Rdh G Siss ppaactor By Hhabtn iskiaS iltpelel °f he
fragile substr%tes are vul nerabl e to breakage during ipsertion or renova
becausellG. 1. in this conventional cassette 120 having the aforementioned configuration, a

plurality of substrates 10 are contained in parallel with each other while guided and

retained in the elongated V grooves 125.

The substrates are usually loaded or unloaded when the cassette is in a vertical
position as shown in FIG. 3 illustrating a cross-sectional side view of a cassette 120
showing a common problem of the substrates 10 protruding out beyond the front opening
130 of the cassette. When the cassette 1s placed in a vertical position, any vibration that
may be caused by a myriad of disturbances can easily cause substrates to slide out from
inside the cassette to a position of exposure to damage by interfering with substrate
handling hardware. This has always been a problem with conventional cassettes when
handling fragile substrates. During automatic handling of substrates, by robots and the
like, the fragile substrates are vulnerable to breakage during insertion or removal because

of this protruston problem.
BACKGROUND OF THE RELATED ART

The present invention is concerned with substrate damage during transportation.

A plurality of substrates contained in a cassette is held in place only if the cassette is
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of this protrusion problem BACKGROUND OF THE RELATED ART The present
invention is concerned with substrate danage during transportation. A
plurality of substrates contained in a cassette is held in place only if
the cassette is 2 placed in a horizontal position. The substrates are
reasonably secure as provided by grooves that have an el ongated V shaped
cross-section. The V grooves are fornmed on opposing inner sides of the
cassette and provide a neans to hold and support a plurality of substrates
at various process steps throughout manufacturing. If the cassette is
placed in a vertical position, any source of vibration, caused by a nyriad
of di stpladzenc e borimarkl pefifi@c (The kebspass hrc 0ensotabbdesiircat povidetifbiyn t he

cassette. The substrates nay jut out and be exposed to danage by

i nt er f egrbéiges \What Raeandidnpgtchar Shapédeoro@ScSAMIhE W drbdacs dre fohhed dp@s  al ways
been a problemw th conventional cassettes when handling fragile
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of a sem conductor process operation. The cassette IS thereafter
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station one proce55| stattons re esi gned o process substrates
while i.n ttes. There

0. i st,,of |s for providing a
uni ver sar? V§§§C§ %s ‘°8ea§1ygsﬂums Ié%“’f%‘PP o‘iﬁlgsedzby S %ﬁ@@b‘%’f‘%ﬁ% 8" subst r at es
in
a Stea%?ect tﬂe posmon of substrates within the cassette. The substrates may jut out and be
exposed to damage by interfering with handling hardware, as shown in FIG. 2. This has

always been a problem with conventional cassettes when handling fragile substrates.

Typically, substrates are arranged within the cassette outside of a semiconductor
process operation. The cassette is thereafter transported, with its compliment of substrates
inside, to a processing station. Some processing stations are designed to process the
substrates while in the cassettes. Therefore, a list of primary goals for providing a
universal cassette design is as follows: a) safely contain the substrates in a stacked and
space saving array. b) Allow as much access to each substrate without inhibiting
processing fluids from making contact with all surfaces on a substrate. ¢) Have a
reasonable spacing between substrates for accessing each for removal and insertion. d)
Choose a cassette material that is compatible with processing chemicals and with its

contents while maintaining dimensional integrity between cassettes.

Accordingly, a primary object of the present invention is to provide a curbing
member that substantially reduces a substrate movement from jutting forward when a

cassette 1s placed in a vertical position and bumped.




space saving array. b) Allow as nuch access to each substrate w thout
inhibiting processing fluids from making contact with all surfaces on a
substrate. c) Have a reasonabl e spacing between substrates for accessing
each for renoval and insertion. d) Choose a cassette material that is
conpatible wth processing chemcals and with its contents while

mai nt ai ni ng di nensional integrity between cassettes. Accordingly, a primary
obj ect of the present invention is to provide a curbing nenber that .
substantially reduces a substrate novenent fromjutting forward when a
cassette is placed in a vertical position and bunped. 3 Another object of

the present ARMBEtdbfiRt biSthé Prepen® wivEetich i€ fapioelde detingiel ddih thdtlalivss freedom
of novenment for the substrate, one that does not induce stresses by overly

const r ajrfidas: of bt ﬁpm&ﬂbgt@té BE: k1 Res AbtindRERIrERE BURsHyat e noves
agai nst the inner apex of the groove pronoting breakage or chipping of the
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pI’OVI de a cass esign t ange t over a cassette
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Accor di T Sent on pr es a €oruton to-8limnate the
abovenentloned problens. To achleve the foregoing objects, in accordance

wth a first Still another object of the present invention 1s to provide a cassette design that

does not change the overall cassette dimensions or its spacing between substrates.
SUMMARY OF THE INVENTION

Accordingly, the present invention provides a solution to eliminate the
abovementioned problems. To achieve the foregoing objects, in accordance with a first
object of the present invention, there 1s provided a substrate cassette that embodies
grooves, each with a curbing member that prevents substrates from jutting forward when

a cassette is placed in a vertical position and bumped.

The present invention relates to a wafer cassette which holds a plurality of
semiconductor substrates and more particularly to a cassette for containing and
supporting a plurality of thin substrates such as semiconductor wafers and for storing and
handling the fragile wafers, each of which are loaded and unloaded numerous times

during the forming of integrated circuits therein.

The cassette is molded in one piece made in the form of an open container having
only four sides with a wide opening at the top for inserting and removing substrates, and
a narrower opening, relative to the outside dimensions of a substrate, at the bottom of the

cassette. This allows maximum exposure to process fluids while securely containing each
4




object of the present invention, there is provided a substrate cassette

t hat enbodi es grooves, each with a curbing nenber that prevents substrates
fromjutting forward when a cassette is placed in a vertical position and
bunped. The present invention relates to a wafer cassette which holds a
plurality of sem conductor substrates and nore particularly to a cassette
for containing and supporting a plurality of thin substrates such as

sem conductor wafers and for storing and handling the fragile wafers, each
of which are | oaded and unl oaded nunerous tinmes during the form ng of
integrated circuits therein. The cassette is nolded in one piece made in

t he f ordfiagfluralityaifeubsaatet.aihedourtsades fig:ludenivy sfdeypands sieisiwad énl panald.de openi ng

at the top for inserting and renoving substrates, and a narrower opening,

rel ati vigach@idepand) hhsh steniglit MBAS I paRfonnda ciHRE I&wWdr§orih thbeurb@f t om of the
cassette. This allows maxi mum exposure to process fluids while securely

cont ai NfgGorR36Aversk BlvaRl R hd YarRfve? BRSHif AP the bbREm! AYHdkid&s | ncl ude two

si de panels and two end panels. sl de panel has a stral ght upper

Each

ti . ) ; . ! d
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supporting,channel s;.s Ideg ipto eacE.inte i.or .panel . The
channelZOGIETSPAEh 3rlsk B railh DS e REELS P BlRGe B P it a8 o
rallel and i | i.gnmen i t.h .
para esupgortdmé Cc a%mlalg orr;r%etop\f)moglte s& e.eThe supporting channels have a slight open
draft angle of about three degrees. Each channel has a molded curbing member disposed

preventing a substrate from jutting forward when a cassette is placed in a vertical position

and bumped.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top perspective view of a cassette showing a saw tooth groove pattern

of the prior art.

FIG. 2 1s a schematic side cross-sectional view of a plurality of wafersin a

cassette of the prior art illustrating the problem of wafers protruding out of the cassette.

FIG. 3 is an cross-section drawing of an end view of a cassette showing a

substrate retained by curbing members, of the invention.

FIG. 4 is a sectional fragmented view of the cassette shown in FIG. 3, of the

invention.
FIG. 5 is a perspective illustration of the cassette of the invention.

FIG. 6 is a perspective illustration showing a left side panel of the invention.
5




supporting channels on the opposite side. The supporting channels have a
slight open draft angle of about three degrees. Each channel has a nvol ded
curbi ng nenber di sposed preventing a substrate fromjutting forward when a
cassette is placed in a vertical position and bunped. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG | is a top perspective view of a cassette showi ng a saw
tooth groove pattern of the prior art. FIG 2 is a schematic side
cross-sectional view of a plurality of wafers in a cassette of the prior
art illustrating the problemof wafers protrudi ng out of the cassette.

FIG 3 is an cross-section drawi ng of an end view of a cassette showi ng a
substrat e reri@. neda byvetpidennigys® &b &leSon@uctibEof thy efbin@inebdbSof thel S a
sectional fragnented view of the cassette shown in FIG 3, of the

inventi QRentfdnG 5 IS a perspective illustration of the cassette of the
invention. FIG 6 is a perspective illustration showing a |left side panel

of the invention. 5 FIG 7 is a devel opnent |ayout of the construction of

the curbing pRiTRes oPfilubdfion oPURMVARon showing an enlarged fragmented front

view of the invention.
FIG. 9 15 a front view illustration of a cassette of the invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention 1s concerned with substrate damage, in a cassette because
of movement during transportation. Refer now to FIGS. 1 and 2 of the prior art. A
plurality of substrates 10 contained in a cassette 120 are held in place only if the cassette
is placed in a horizontal position, the substrates are reasonably secure by their weight and
by grooves 125 that have an elongated V shaped cross-sections. The grooves are formed
on opposing inner sides of the cassette and provide a means to hold and support a
plurality of substrates at various process steps throughout manufacturing. When a cassette
is placed 1n a vertical position, as illustrated in FIG. 2, vibration caused by a myriad of
disturbances, may cause substrates to project out from a position within the cassette 120
into a position 130 of interference with substrate handling hardware. This has always

been a problem with conventional cassettes when handling the fragile substrates.

Typically, substrates are arranged within the cassette outside of a semiconductor
process operation. The cassette is thereafter transported, with its compliment of substrates
inside, to a processing station. Some processing stations are designed to process the

substrates while in the cassettes. The primary goals for a universal cassette desi gn are as
6




FIG 8 is an illustration of the invention show ng an enlarged fragnented
front view of the invention. FIG 9 is a front viewillustration of a
cassette of the invention. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENT The present invention is concerned with substrate damage, in a
cassette because of novenent during transportation. Refer nowto FIGS 1
and 2 of the prior art. A plurality of substrates 10 contained in a
cassette 120 are held in place only if the cassette is placed in a

hori zontal position, the substrates are reasonably secure by their weight
and by grooves 125 that have an el ongated V shaped cross-sections. The
gr ooves feltavst ay sebdly conaio pposibsitridsnme stagkafemd space haviogaset beAldad provi de a
means to hold and support a plurality of substrates at various process
st eps t heaugtauth srbowitaetithoutighibifihe praccadbhsdt fren nakinglcatmd with all ver ti cal
position, as illustrated in FIG 2, vibration caused by a nyriad of

di st ur bangass offByutkatsec)IUhs birgicatibleanp hejcae spitlg HehosBnaup@sidsifon Wi t hin
the cassette 120 into a position 130 o? interference with substrate

handl i ngcQa4igVedcs forTRindvilagd HsWaka. d)ReRBsE PsQRk eMidMal thaf RRYLBLG RO
cassettes when handling the fragile substrates. Typically, substrates are

ar r anged, i Bidds (G GROSRNE Sp QR Ui Almn SETRARGHES AN imAgess operati on.

The cassette 1s t ter transporte I'ts conp of substrates

191 0. +f e PLQGESH Moo iansTRIE FHRSESTAR S AVLIR AiFusiesl aned to

In the following particular embodiment of the substrate cassette, of the present

mvention, is deseribed in detail by making reference to the accompanying drawings.

Referring now to FIGS. 3-8, of the invention, the substrate cassette 20 has a
conventional form factor, that is, an open container having an upper entrance 29 and a
lower cassette support opening 28 formed by two side panels 21 and 22 and two end
panels 23 and 24. A preferred embodiment of the invention includes a first side panel 21
having an inner surface 38 thereof, a train 31 of substrate supporting "L4" shaped channels
40 molded with a left surface 41, a right surface 42 and a bottom surface 43, the left and
right side surfaces are within about two degrees of being perpendicular to the bottom
surface that provides a slight open angle for withdrawal from molding tooling. A second
side panel 22 opposite and in alignment to the first side panel 21, also with an inner

surface 39 and a matching train 37 of substrate supporting channels 40.

Referring to FIGS. 5 and 6 an arcuate curbing member 30 1s disposed on a left
surface 41 in each of the U shaped substrate supporting channels 40, including a top end

having a thinner sloped portion 36 facing the upper open entrance of cassette 20 letting a

Il




Substrates while in the cassettes. The primary goals for a universal
cassette design are as 6 follows: a) safely contain the substrates in a
stacked and space saving array. b) Allow access to each substrate w thout
i nhi biting process fluids from nmaking contact with all surfaces on a
substrate. c) Have a repeatabl e and precise spaci ng between substrates for
accessing each for renoval and insertion. d) Choose a cassette materi al
that is conpatible wth process chemcals and tenperatures while

mai nt ai ni ng di mensional integrity between cassettes. e) Provide proper
drai nage of process fluids by having no fluid traps. In the foll ow ng
parti cuhastragpadidewnathrobigh fhe tisnks sloptEproatsakituaderef stépped potesestd. | nventi on,
is described in detail by making reference to the acconpanyi ng draw ngs.

Ref er ri Mge 8yet @ndls@erpeddiBuladib thdRinkieatd Tandiievcntilnd sidk@a foset t € 20 has
a conventional formfactor, that is, an open container having an upper

entranc gjf%%n%%& sct PUETR GBS ﬁl%Eén‘i’eq? HPRE %Pcugt@;cg}bﬁ‘f% %&n%&rﬁjerg]a n%fo""o si de

panel s 22 and two end panels 23 an preferred enbodi nent of

the i nV&@tsgfs?rggeg%gjggjgof%vnainfai C%ﬁét]{ll%{l(gr? 1a§8ﬂ% Fgé'"?UlTﬁéé{ iﬁ[[algzg:g @uﬁgﬁ%s PUr face 38

t hereof, a substrate supportin channel’'s 40 nol ded

wthale face 41 right rface 42 and a botto ur f 43, the
et antd 13 ghipe e Birpbst o ok U e s Bfe ARt Be g
per penlicul af, Lo the botyem surface that provl des 8 L TGht open anal e for

beyond the top edge of the cassette. The edge of the sloped profile is determined to
permit the substrate freedom to move to the limit in the X direction which is offset (the
difference of the X offset and the wafer diameter). The inner surfaces 41, 42, 43 of the

substrate supporting channels 40 are perpendicular to each other and planar.

FIG. 9 illustrates a front view of a cassette 20 in a vertical position showing
substrate 10 in a cassette and behind the curbing members 30, all of which are horizontal
on the supporting channel planar surfaces. The space 35 between substrates is shown to
be consistently uniform for the following reason. Since the supporting channel serves as a
horizontal reference plane, substrate over-constraint as posed by the V slot shown in FIG.
1, of the prior art is not a factor. The planar surface allows a substrate to be horizontal by
definition, therefore, exposure to stress fracturing or chipping is reduced when bumped as
in the case when restrained by the converging apex of a V shaped slot. The supporting

channel design and its arcuate curbing member is applicable to all substrate sizes.

While the invention has been particularly shown and described with reference to

the preferred embodiment, it will be understood by those skilled in the art that various




si de panel 22 opposite and in alignnent to the first side panel 21, also
with an inner surface 39 and a matching train 37 of substrate supporting
channel s 40. Referring to FIGS. 5 and 6 an arcuate curbing nmenber 30 is

di sposed on a left surface 41 in each of the LI shaped substrate
supporting channels 40, including a top end having a thinner sl oped
portion 36 facing the upper open entrance of cassette 20 letting a 7
substrate pass down through the thinner sloped profile and under a stepped
bottom end. The stepped end is perpendicular to the inner surface 38 and
prevents the substrate from jutting forward, see FIG 8. The placenent of
the ar cuphBesGH FnNhd RIDIS nadBempldd tWiNBul Rpaing HoHPSE ke akscbe shown in a
construction layout in FIG “7. The arcuate curvatures 32 and 33 of the

cur bi ngyjrepher 20 are of the sane radii as the periphery of substrate 10.
The | ocation of the stepped bottomend is placed so that the substrate does
not jut out beyond the top edge of the cassette. The edge of the sl oped
profile is determined to permt the substrate freedomto nove to the limt
in the X direction which is offset (the difference of the X offset and the
waf er dianeter). The inner surfaces 41, 42, 43 of the substrate supporting
channel s 40 are perpendicular to each other and planar. FIG 9 illustrates
a front view of a cassette 20 in a vertical position showing substrate 10
in a cassette and behind the curbing nmenbers 30, all of which are

hori zont al '




on the supporting channel planar surfaces. The space 35 between substrates
is showmn to be consistently uniformfor the follow ng reason. Since the
supporting channel serves as a horizontal reference plane, substrate
over-constraint as posed by the V slot showmn in FIG 1, of the prior art
is not a factor. The planar surface allows a substrate to be horizontal by
definition, therefore, exposure to stress fracturing or chipping is reduced
when bunped as in the case when restrained by the converging apex of a V
shaped slot. The supporting channel design and its arcuate curbing nenber
is applicable to all substrate sizes. Wiile the invention has been

par ti cul ‘¥P#tys SABGY itind described with reference to the preferred

enbodi ment, it will be understood by those skilled in the art that various
8 changes in formand details my be made w thout departing fromthe spirit
and scope of the inventions. 9 Wat is clainmed is: 1. A substrate carrier
for securing a plurality of sem conductor substrates, conprising: a
carrier having, axially opposed end partitions and |aterally opposed
arcuate side lpé@bgra\t,ﬂﬁa@ﬁergpresecuﬁng a plurality of semiconductor substrates,

comprising:

a carrier having,

axially opposed end partitions and laterally opposed arcuate side panels which are
connected with said end partitions to form a four-sided box structure;

spacing of said arcuate side panels by said end partitions to form a substrate
entrance on top of said carrier, and a narrowed substrate support opening on
the bottom side of said carrier; said arcuate side panels having an inner surface
thereof, with an aligned train of substrate support channels for holding
substrates in spaced parallel relation, said channels are formed having two side
surfaces and a bottom surface, said substrate support channels having a curbing
member formed on one side surface of each channel, said curbing member
having a lead-in profile that is sloped and truncated enabling a circular
substrate to slide into a substrate support channel past said curbing member
there-in-after securing said substrate between the channel support surface and

said curbing member.

2. The substrate carrier according to claim I wherein said substrate support

channels are configured to secure substrates in a vertical or horizontal orientation.

3. The substrate carrier according to claim 1 wherein said surfaces of said

substrate support channels provide stress free containment of a fragile substrate by

Il
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connected with said end partitions to forma four-sided box structure;
spaci ng of said arcuate side panels by said end partitions to forma
substrate entrance on top of said carrier, and a narrowed substrate
support opening on the bottom side of said carrier; said arcuate side
panel s having an inner surface thereof, with an aligned train of substrate
support channels for holding substrates in spaced parallel relation, said
channel s are forned having two side surfaces and a bottom surface, said
substrate support channels having a curbing nenber formed on one side
surface of each channel, said curbing nmenber having a |ead-in profile that
i s sl operbvaiuk latewal oatvesheainmitiin tyg chawietsowitiber saidsmidshg aembtoprsvantiesaidnt 0 a
substrate support channel past said curbing nmenber there-in-after securing
sai d subsistraedroaefunierbet el eibhbgatatseppacd. surface and said curbing
menber. 2. The substrate carrier according to claim1l wherein said
substrate support channels are configured to secure substrates in a
vertical or horizontal orientation. 3. The substrate carrier according to
claim1l1l wherein said surfaces of said substrate support channels provide
stress free containnment of a fragile substrate by 10 providing |ateral

movenent W t i ThetsiBst@badanedr scodidih g tedhich TWhbiciGalEibaratPspypent s sai d
channels having a "U" shape intended to prevent wedging of said substrate's brittle edges,

thereby reducing chipping of said brittle edges.

5. The substrate carrier according to claim 1 wherein said sloped and truncated
profile of said curbing member prevents substrates from jutting beyond said curbing

member.

6. The substrate carrier according to claim 1 wherein a bottom edge of said sloped

profile is formed to give the substrate freedom to move laterally.

7. A method for protecting a plurality of semiconductor substrates in a substrate
carrier, comprising the steps of: providing a carmrier having, axially opposed end partitions
and laterally opposed arcuate shaped side panels which are connected to said end
partitions to form a four-sided box structure; spacing of said arcuate shaped side panels

by said end partitions to form a substrate entrance on top of said carrier, and a narrowed

fl
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substrate fromjutting beyond said substrate entrance. 4. The substrate
carrier according to claim3 wherein said substrate support channels
having a "U' shape intended to prevent wedgi ng of said substrate's brittle
edges, thereby reducing chipping of said brittle edges. 5. The substrate
carrier according to claim1l wherein said sloped and truncated profile of
sai d curbing nenber prevents substrates fromjutting beyond said curbing
menber. 6. The substrate carrier according to claim1l wherein a bottom edge
of said sloped profile is formed to give the substrate freedomto nove

| aterally. 7. A nmethod for protecting a plurality of sem conduct or

subst r ahi@stritd sapdrRpbkiat 6n tHRottb@IsideGPRHEE cairRg shillgi®tpands @hvingaoVvi di ng a
carrier having, axially opposed end partitions and laterally opposed

ar cuat eixﬁ&%@ﬁcé@h&%ﬂ%’?ﬁ'astrdi\ﬁ‘l)f?ﬁhrﬁfe?s&ﬁﬂﬂ@%&ﬁ%ﬂt&ﬁﬂﬁoﬁ%ﬁoﬂﬂt itions to
forma four-sided box structure; spacing of said arcuate s apeg si de panel s

by sai dy a3l 0atshided Berah@ LA, i Rl HALLS d 9 Qfrs@l d carrier,
f Su

and a narrowe strate support opening on the ttom side of said
carrier; I d. side.panel,s -havjng an, .inner.surface thereqgf. mth.a train of
par ol e ERiop i EeBE R TR osPRaEpia £ oS Bisen b s paced
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profile enabling a circular substrate to slide into a substrate support channel, past said

curbing member, there-in-after securing said substrate between said substrate support

surface and said curbing member.

8. A method according to claim 7 wherein said upper entrance and said substrate

support opening providing liquid chemical access to all surfaces of contained substrates,

9. A method according to claim 7 wherein said substrate support channel surfaces
are planar thereby permitting unrestrained freedom of the substrates during wet processes

and during handling.

10. A method according to claim 7 wherein said shape of said curbing member in
operation with said substrate support channel, restricts said substrate from jutting towards

said carrier entrance during handling.
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and a bottom surface, said substrate support channels having a curbing
menber di sposed on one side surface of each channel, said curbing nmenber
having a sl oped and truncated profile enabling a circular substrate to
slide into a substrate support channel, past said curbing nmenber,
there-in-after securing said substrate between said substrate support
surface and said curbing nenber. 8. A nethod according to claim7 wherein
sai d upper entrance and said substrate support opening providing |iquid
chemi cal access to all surfaces of contained substrates. 9. A nethod
according to claim7 wherein said substrate support channel surfaces are
pl anar thereby. Dfeioll hiddgdingiegsifd] RacteinrMado msfratt bepppuashimiege duri ng wet
processes and during handling. 10. A nethod according to claim7 wherein

sai d shapfe@to Skdin & Ui QIIAIRITRG vdnHiarRRE! &ill Qibsihik BusRindngmsd 4@t € support
channel, restricts said substrate fromjutting towards said carrier

entranc%1@M&Eﬂ£m@ﬂ%ﬂhﬁ£%nmié-ll- A net hod according to claim?7 wherein all
the substrate support channéls are forned to contain a circular disk of a

gi ven di ameter, said substrate support channels are equally spaced from
one another. 12. A nethod according to claim7 wherein said substrate
support channels are

12. A method according to claim 7 wherein said substrate support channels are

configured to hold substrates in a vertical orientation.

13. A method according to claim 7 wherein said surfaces of said substrate support
channels provide stress free containment of a fragile substrate by providing lateral
movement within the channels while said curbing member secures said substrate within

said substrate support channel.

14. A method according to claim 13 wherein said substrate support channels
having a "I4" shape to prevent wedging of said substrate's brittle edges, thereby reducing

perimeter chipping.

I5. A method according to claim 7 wherein said sloped and truncated profile of

said curbing member prevents substrates from jutting beyond said curbing member.
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configured to hold substrates in a vertical orientation. 13. A nethod
according to claim7 wherein said surfaces of said substrate support
channel s provide stress free containnent of a fragile substrate by
providing lateral novenent within the channels while said curbing nenber
secures said substrate within said substrate support channel. 14. A nethod
according to claim 13 wherein said substrate support channels having a "U'
shape to prevent wedgi ng of said substrate's brittle edges, thereby
reduci ng perineter chipping. 15. A nethod according to claim7 wherein
said sloped and truncated profile of said curbing nenber prevents
substrat es f o pethed aggotsiyoied|ami dwbereibiariptimandge of i1 dépedArafiichod
according to claim7 wherein a bottom edge of said sloped profile of said
cur bi ngofrmerberbing nfeobaeid formed ity giva a sullsstiteatich kicwn phiysioal aphipstesal
attributes, freedomto nove |laterally. 14

freedom to move laterally.
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