.;e3e UX R 6TX(A 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 igve ting a plurality of
fragile seniconductor_suggsg%$%§?§¥ﬁgéstorggﬁsu strates, each of which are
| oaded and unl oaded many tinmes during the manufacturing process, both
manual | y and aut omati cal ky, tf ge. Cassettes are
typically nolded as a ong%%ﬁgggocon g?ﬁggéﬁgéggggggbed with reference to
Figs. I, 2 and 3, of the prior art. The cassette |20 is nade in the form of
an open ai ner, hgying only four sides with a wi de opening at the top for
insertingfpﬂﬁh? ﬁggﬁﬁg substrates, and a narrower opening, relative to the
out si de di nmensions of a substrate at the bottom of the cassette. This

al  ows maxi num exposure to process fluids while securely containing each
substrate. The four sides include two side panels 121, |22 and two end
panel s |23, 1Zhe presg invicaidonyglatss thasvater sassetteghiticlupedds a plupditt ofon and a
curved | ower portion with grooves that have an el ongated V shaped cross
secti on h@bichndured substrhien and oferagioutitly seis tasas. fobamihitibg ¥eDsuppsriihgn
converges inward form ng the narrower opening for the bottom this is best

i 11 ust r ataglurkiy oF hit subkfatbdNush SORNABIHIARBE WERSSRE S sty hagnhhe _
af orenenti oned configuration, a plurality of substrates 10 are contained in

paral | el &4 t P i ﬂpﬁ I s ated V
gr ooves f%%&a%ﬁg&@ﬁ’é??%?ﬁ?hgfggﬁgggﬁ?y g%ﬁggh@§g3%$%%%§%§%%g%athe
.cassette isiinjﬁnyergical @gﬁition as shown in Fig. 3 illustrating a

cr oss- sedY BT g UG T PYelasset t e 120 showing a cormon probl em of t he
substrates 10 protrudi ng out beyond the front opening 130 of the cassette.
When the cassette is placed in a vertical position, any vibration that may
be caused by a nyriad of disturbances can easily cause substrates to slide
out frominside the cassette to a position of exposure to damage by

i nt er f er iAPwERiR S $ha B Adandl i ng hardware. This has al ways been a
problemw th conventional cassettes when handling fragile substrates.
During automatic handling of substrates, by robots and the |ike, the
fragile substrates are vul nerable to breakage during insertion or renoval

because of t hiAscapfet hatsheen coveli@inly BAGKEREMN £ skpforiiE LJIERLIARF The
present invention is concerned with substrate damage during transportation.

A plur al i OenSRLERE SibsPRR A\ B EASSEh B b SlflohdbaRlgce onl y i

the cassette is placed in a horizontal position. The substrates are

cr oss- sodtioBRed iy i L EBR RS Pete G pOE Rt e MRBLealb (e

cassette and grovide a nmeans to hold and suEPort a plurality of
are susceptible to damage. Cassettes are typically molded as a one-piece container is

described with reference to Figs. I, 2 and 3, of the prior art. The cassette 120 is made in
the form of an open bontainer 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 bottém of the cassette. This allows maximum 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



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 disturbances, can effect the position of substrates within
the cassette. The substrates may jut out and be exposed to danage by
interfering with handling hardware, as shown in Fig. 2. This has al ways
been a problemw th conventional cassettes when handling fragile
substrates. Typically, substrates are arranged within the cassette outside

of a sem_condu r. process operation. Th ssette is ereafter

t r anspor ¢ é‘gfo v?nﬁ {‘ CPItQ'S&)gOSV%P?I%SﬂtMgfgr%q}’l%ﬁ’ragﬁaé@apﬁg’f‘%?& ptfflﬂjeﬂrcﬁi?%'ssi ng
station. Sone cessing. stations afe designed to process the substrates
while in S?‘H’Qnégé gqu’@é‘i“ by gty pesurics; dackeuryed mggn HENPIges iBvapk ovi di ng a
uni versal cassette design is as follows: a) safely contain the substrates
in a stadiaEdngwg nepee oparing fprahe kogtont) Yhigis|besy iHestraied fin Bigcle $sthiso each
substrate w thout inhibiting processing fluids frommaking contact with all
sur f aces conveatisnabsdssated 20 hpvinp e aforemasivnad tenfppacivng Petwge substrat es

for accessing each for renmoval and insertion. d) Choose a cassette materi al
that is cosspates Db ereWohtdinRd RLESHINY/it6 R8I GBdrSVARG MR Bnd febikRNh @Rt S Whil e
mai nt ai ni ng di nensional integrity between cassettes. Accordingly, a primary
obj ect OfeloEPﬁecP §Res iention is to provide a curbing menber that
substantial 'y reduces a substrate novenent fromjutting forward when a
cassette is placed in a vertical position and bunped. Another object of the

present inventi i [ hannel . desi t hat al l. ows f.reedom of
movenent for ﬁh‘gg%ﬂﬁ %t%'éf)?f? é%gﬁzoa?ﬁ%?r@é%age%gg er?ﬁ‘&ﬁﬁsée%‘%lﬁ&géélﬁij overly
constrai ni ng. This is i_:ongrqﬁjéi n.t he gri or art when the substrate noves
agai nst PRETPHIFA NPTt 3 {HSUEBALOPrEHAP I by IE% RE# 287 dR0ppi ng of t he
"highly stressed edges.  Still another object of the present invention is
to provi deoveng gsemimog parbiery af the sebstieles 1 hptotrufina gut hayendihe fiaht opsainget t e

di mrensions or its spaci ng between substrates. SUVWWARY OF THE | NVENTI ON
Accor di ngB§ of thh eassettes Shberi the eassdétens placad id @sesticsigpasitioaenlywviterhtion that e t he
abovenenti oned problens. To achieve the foregoing objects, in accordance

With a finaythe@iysed by ainykiae opdieeahcds e Blsil Bausk BfsBateS oY bilathrg Substrate
cassette that enbodi es grooves, each with a curbing nenber that prevents

subst r at gg; e | [ : IS q ' verti cal
position %gs;]c{:le t%ﬂ&rgsggé& t@rﬁ ggﬁ%ﬁ@ge%g{ E&ﬁ\% et%td?g%g& I 1a%éé%rl?%%§ﬁ§v% Sgr 3 t%c assette

whi ch ho i ty..of sem conduct or. substrates. and nore rticularly
to a caségﬁhglg?l (L)l!rle &%%)éht%mﬁliwﬁ&?“éaﬁa %eﬁlpap%?@le g" ?)clnﬁ?@oln?lfaﬁsf{t?%‘ieﬁensubst rat es
such as sem,conductor wafers and for storing and handling the fragile

waf ers, Bﬁ[@amg;}raﬁﬁq Uhsgtes. | LJumequiaRitiG hryine of sbssrieu §y (ehekandifs ng t he
formng of integrated circuits therein. The cassette is nolded in one piece
made in iike tholregilgtsubsiratep are ebrerablaorbrerkesadyriog iseftionror sinfesl icalsea wi de
opening at the top for inserting and renovi ng substrates, and a narrower
openi ng, of tligrotresidroproblemout si de di nensi ons of a substrate, at the bottom
of the cassette. This allows maxi mum exposure to process fluids while
securely containing each of a plurality of substrates. The four sides

i ncl ude two side panel sBAGKJRAWURDAOPTIAE BELABED ARRe panel has a straight
upper portion and a curved | ower portion the curved portions converge

i nward f or m ngné Hsdh@ BN i BSHkRed sﬁ&%a{%%}rﬁga d&ﬁ%dﬁ‘h@ﬂdrﬁaﬁ £

substrate supporting channels is nolded into each”i nterior pane? ‘surf ace.
The c han ﬁeélﬁrality of substrates contained in a cassette is held in place only if the cassette is
placed in a horizontal position. The substrates are reasonably secure as provided by

grooves that have an elongated V shaped cross-section. The V grooves are formed on

| opposing inner sides of the cassette and provide a means to hold and support a plurality of



are provi ded on each of the side panel's of the cassette in parallel and in
alignment with the supporting channels on the opposite side. The supporting
channel s have a slight open draft angle of about three degrees. Each
channel has a nol ded curbing nenber disposed preventing a substrate from
jutting forward when a cassette is placed in a vertical position and
bunped. BRI EF DESCRI PTION OF THE DRAWNGS FIG | is a top perspective view
of a cassette showing a saw tooth groove pattern of the prior art. FIG 2

is a sch i i de cross-sectional view of a plurality of wafers in a
casset t e%gl?sttrta ecséa%p‘?'irlg?s BPEes? Ftleasst&:o&ltgp% W%&E%WHEg'efﬁ%Eﬁc BfPIfeaR 4d :c ng out
of the cassette.. FIG 3 is an.cross-section drawi ng of an end view of a
casset t e YENGH ARSI Y SPYSE f VikEHPH Saus8g bF a Mpiriad Oﬁg‘ﬁﬁéﬂ@?esmf{ﬂtdﬁ%m nvent i on.
FIG 4 is a sectional fragnented view of the cassette shown in FIG 3, of

t he i nveiiq resitiopjoGsubstritss withiertbpesssittee The substrated mayjuobuttand beasmaed e of t he
invention. FIG 6 is a perspective illustration showng a | eft side panel

of the i mweémbigerby ifte@ering wish andbveh@pwee] aslsay@hlin Big. 1. MEhis BRsiwaat i on of the
curbi ng nmenber of the invention. FIG 8 is an illusttation of the

i nvent i obeahoMoBBmARIEBIRERRMAS 2 3QNBIWES: ﬁaheﬁﬁgfffétl sPbsubfd§ 1 nvention. FIG

9is afront viewillustration of a cassette O e I nvention. DETAILED
DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

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
i)rocess the substrates while in the cassettes. Therefore, a list of primary goals for
providing a universal cassette design is as follows: a) safely coﬁtain 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. c) 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 is placed in a vertical position and bumped.

Another object of the present invention is to provide a channel design that allows
freedom of movement for the substrate, one that does not induce stresses by overly
constraining. This is common in the prior art when the substrate moves against the inner

apex of the}groove 'promoting breakage or chipping of the highly stressed edges.




The present invention is concerned wth substrate damage, in a cassette
because of novenent during transportation. Refer nowto FIGS. 1 and 2 of the
_prior art. Aplurality 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 el ongated V shaped cross-sections. The grooves are forned on
opposi ng i nner sides of the cassette and provide a neans to hold and

support a pl urcahi t_variou rocess st t hr oughout

manuf act uri ng S uﬁe%thglf %bzés&g gi ‘?‘gbuﬁ’ge‘% I'ac raéltéo TR %%&\%Vif’ iac?ﬁﬁse%‘giﬁisigné " as
iIIustra%Fd iq | G .2, vihration. caused by a nyriad of djsturbances, may
cause subSQF}NH&Lanes R Qyrrdcagssite dimsayans s dissPanahatnees supdtacssset t e 120
into a position 130 of interference with substrate handling hardware. This
has al ways been a problemw th conventional cassettes when handling the
fragil e substrates. Typically, substrates are arranged within the cassette
outside of a sem conductor process operation. The cassette is thereafter
transported, with its cOHMNARYOBTHHMEENTIEN i nside, to a processing
station. Some processing stations are designed to process the substrates
whil e in the @assdinighstheascptrihvaatiyn p@aldes b esluBortidicVigrsad theassette  design
are as follows: a) safely contain the substrates in a stacked and: space

saving arabayemdRliordd| PYBIARE EBSadhRve M FoRBBE roﬁfe@ts%tagﬁ)'x'&an'c@mtp'atﬂrﬂg process
fluids frommaking contact with all surfacés 'on a substrate. c) ve a

r epeat abl @; LSE: i tes for . accessing each for
renoval é)ﬁg%ggér@? %e%fmggfﬂ%hg{gg}eé%%g@g@gg 'ltg ‘zgsh‘a ee‘:fa?sgﬁ?e Tthﬁaetm Ogheéonpat i ble
with process chenicals apd tenperatures while naintaining. di nensi onal
integrit %’3’?%%% ‘8@75% 8‘Erp‘é‘§ .meg‘ﬁ)e %Pra‘éen&r %‘b%fraf%?rfg%&ﬁ@%ﬁowré@é@% fluids
by having no fluid traps. In the follow ng particular enbodi nent of the
substratg‘%ﬁﬁg%Fﬁ’fm%F1%Yﬁ$$ﬂE@ﬁﬁﬁﬂq@ﬁ@@ﬁ@?@n, is described in detail by
maki ng reference to the acconpanyi ng drawi ngs. Referring nowto FIGS. 3-8, -
of the invention, the substrate cassette 20 has a conventional formfactor,
that is, an opBAPEsHE Hiverionglaiesdo awalep pessetenthicinbed9@plarditaofl ower cassette
support opening 28 formed by two side panels 21 and 22 and two end panel s
23 and 24smicophuefoe sutesttatesrixatinomepartiahlatlieo & casssttei foncontling@s ippbrting i de
panel 21 having an inner surface 38 thereof, a train 31 of sugstrate
suppor t i aglirblity sheeshbetRas ey ad@mTBInd8d oM Brsank ?tﬁrtst(ﬁhﬁ"gfaﬂc@ﬁarﬂﬁipga ri ght

surface 42 and a bottom surface 43, the left and right Side surfaces are

W thin aRQutaduo, 88885 gfhéaf%? gﬁgﬁ%@g\% (fdld% Ahud S 0\5 Sﬁ?mn %Jsociutrﬁgthseu rface that

provi des a slight open an rom nmo ooFi'ng. A second

si de pan%hn%%;&ﬂggéégﬁégggﬁhﬂ alignnment to the first side panel 21, also

Wi th an innér®sur gmﬁatching train 37 of substrate supporting
channel s 40. Referring to FIGS. 5 and 6 an arcuate curbing nmenber 30 is

di sposed on a.]eft . . . .
P Tl‘ie 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, relétive to the outside dimensions of a substrate, at the bottom of the
cassette. This allows maximum exposure to process fluids while securely containing each
of a plurality of substrates. The four sides include two side panels and two end panels.
Each side panel has a straight upper portion and a curved lower portion the curved
portions converge inward forming the narrower opening for the bottom. A plurality of

substrate supporting channels is molded into each interior panel surface. The channels



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 substrate pass down through the

t hi nner sloped profile and under a stepped bottomend. The stepped end is
perpendi cular to the inner surface 38 and prevents the substrate from
jutting forward, see FIG 8. The placenent of the arcuate curbing nenber 30
relative to the substrate 10 is shown in a construction layout in FIG 7.

The arc e h bin nber. 30 are, of, the sane

radii ag%%f%ﬁgg}#%é%ﬁ 02% egstﬁ}%&%g%? Eéf‘i}&%a & 1%18%% ?oaﬁgb? glf%egf ¥Bed bgt tom
di I d h h b ) i b dth d f

‘The casadBrEPrSRat BntEen itctebSlsiten: Tha erdihaStansis ot AVEHERTL t o

substrate freedomto npove to the limt in the X direction which is offset
(the di f fdE¥bed offabpridhige degracs; Eaehichannelhas @ molijed wubing)membes dispassd sur f aces
41, 42, 43 of the substrate supporting channels 40 are perpendicular to

~ each ot hexcvanidngy subatrate Ep@. jotting ferstirdavizs sacafsetnts plaedind varticaAssitive 20 in a
vertical position show ng substrate 10 in a cassette and behind the curbing
menber s 3@d bahpedf which are horizontal on the supporting channel planar
surfaces. The space 35 between substrates is shown to be consistently
uniformfor the foll ow ng reason. Since the supporting channel serves as a
hori zontal reference pl BREZF PERSRIBTIONGEITIBOPRANAINTIg @as posed by the V
slot shown in FIGS. |, 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

restrai ned by converging.apex of. a V shaped slot. The supporting
channel desig%ﬁgﬁhmﬁggp% 5ﬁ§ %‘%ﬁWBFﬁ&“ﬁgﬁﬁgngga&ﬁBFWEQSF@VEBMEPP
substrate sizes. Wile the invention has been particularly shown and
describedfaFﬂﬁmféﬁerence to the preferred embodiment, it will be understood
by those skilled in the art that various changes in formand details may
be made w thout departing fromthe spirit and scope of the inventions.

What is clai nBH3i%is apchematiglside cepsersestiondl e offa paralityi dfgvadesimconduct or
substrates, conprising: a cassette having an upper substrate entrance. a

| ower sulsasseta ef theipparart idpemniingtheprdtilers bf shftes pramelindautiofiheanssetner surface
thereof, a train of parallel substrate support channels, said support
channel s having a bottomsurface, a left side surface and a right side
surface, sai dFI@faisandrasi-giutios iaeisgsifancad vRweomekpendiiowias at 0 sai d bottom
surface. a second side panel opposite said first side panel, having, on an
i nner 10 sBbsibRGEafedBY 6RbIG nidniehs, Of thR3hRhi@l. substrate support channels;
an arcuate curbing nenber. disposed on a left side surface in each of said

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.

FIG. 7 is a development layout of the construction of the curbing member of the

invention.



channel s, and including a top end having a sloped segnent facing said
~entrance of said cassette permtting a substrate to slide by a necked
portion of said substrate 15 support channel, provided by said sl oped
segnent, into a stepped bottom therein securing said substrate. 2. The
substrate carrier according to claim1l wherein said upper entrance and said
| ower cassette support opening are fornmed by said first and 20 second side
panels while fixed apart by two end panels. 1o 3. The substrate carrier

according to ¢i@ignish, WhRE&:Ed ShinSURBL SRS Eing 4P Qﬁ’[‘éﬁtgg& %&%efﬂgﬁtaces are

planar. 25 4. The substrate carrier according to clal erern said shape
of curbin er restricts said substrates fromjutting towards said
substraté%%ﬂ?ﬂgﬁggﬁﬁgm“The substrate carrier according to claim1l wherein
all" the substrate 30 support channels defined by the substrate size are

spaced fromi j at adj agent .substrates at equal. distances. 6. The
substrate car ﬂ%?ﬁ ﬁ@?ﬁ%&?"ﬁ lﬁBSt@Flgﬁ‘ ﬂf CWQ?W%% HiQUbst rate support

channel s are configured to hold substrates in a vertical orientation. 35

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention is concerned with substrate damage, in a cassette because of
movement during transportation. Refer now to FIGS.1and 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

in 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



7. The substrate carrier according to claim1l wherein said parallel and
- perpendi cul ar surfaces of said substrate support channels provides stress
free containnment of a fragile substrate by providing substrate freedom of
novenment within the cassette while preventing said substrate fromjutting
forward past said 40 curbing nenber. 8. The substrate carrier according to
claim7 wherein said substrate support channels having a shape of three
perpendi cul ar surfaces prevents substrate chipping and breaking of highly

stressed @ybshlkeal fIRNICS) sakdy corftaln the shB&r-A405 b 5AEGIGRE & a%'é sgﬁ ng to
i

claiml1l wherein said stepped bottom of sald arcuate cur

| aced s dogs no At out n e top ed e of said
Eassette%)?@%%ﬁﬁ&¥ge suﬁg@%&tg caPFVE%b 8§8F§Eﬁ§ﬁ¥%3 %5 MACNSLRBRE n an edge
of said sl. ? ofile | dete ned to permit the substrate freedomto
nove | at é’Y GS”F CEH8 45 t‘iatep é\ﬁaﬁ"eﬁl repgatable gng REEISUIPRBAS PECHhi ch i s t he
difference of the lateral offset and the substrate diameter. 551 1. A
waf er carHpstiatep fir asesssing prshdervemoril aod drseign.af) Shoossrasssita giatesiatthgis et t e
havi ng an upper wafer entrance.

is compatible with process chemicals and temperatures while maintaining dimensional

integrity between cassettes. e) Provide proper drainage of process fluids by having no

fluid traps.

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

invention, is described in detail by making reference to the accompanying drawings.

Referfing 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 “U* shaped channels
46 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 is 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



a |l ower wafer support opening. a first side panel having an inner surface
thereof, a train of parallel 60 wafer support channels, said support
channel s having a bottomsurface, a left side surface and a right side
surface, said left and right side surfaces are perpendicular to said bottom
surface. a second side panel opposite said first side panel, having, on an
inner surface a matching train of parallel wafer support channels; 65 an
~arcuate curbing nenber. disposed on a |left side surface in each of said

channel s,suygdidtel Ja6d i Wrdgh BR tFfel 1 80Hel rdtiShRPGHeSEATRIE nh@sH 3y Sai d
| g Ide

entrance of said cassette 12 permtting a wafer to : I yda necked

portion ' f hannel gvi,ded, by sai d sl oped_.segnent,
Phto o stessRaPetAT: pabRRRule KRR PREY oL fly ot R tﬂaai.b#ga S
carrier according to [ 1 erein said upper entrance_and sai ower
cassette J%‘{Clﬁ%gqfwgr&p&%&lﬁﬁ é;r @fr},}\?q?gﬁnbfgf tg%l?r&lueft‘? PUbing memst X EelAivadd panel s
while fixed apart by two end panels. 75 13. The wafer carrier according to
cl ai m 11 thwbalrate Lhisghow sra enpipention ddyannia FIG Jr fThe exuate supbamesr32

and 33 of the curbing member 30 are 0f the same radii as the periphery of substrate 10.
The location of the stepped bottom end is placed so that the substrate does not jut out
beyond the top edge of the cassette. The edge of the sloped profile is determined to
permif 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
FIGS. 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




14. The wafer carrier according to claim 11l wherein said shape of 80

. curbing menber restricts said wafers fromjutting towards said wafer
entrance. 15. The wafer carrier according to claim 1l wherein all the wafer
support channels defined by the wafer size are spaced frominmediately

adj acent wafers 85 at equal distances. 16. The wafer carrier according to
claim 11l wherein said wafer support channels are configured to hold wafers
in a vertical orientation. 90 17. The wafer carrier according to claim11l
wher ei n- sl fh-DRI Bhh &ha A is Bay beGRIHALTRN e Qf'tm ﬂfom'els 1r1\f@{aesrcop ofPr OVi di ng
waf er freedom of novenment w t'hin the casse | I ng S8l d waf er
fromjutt ﬁngve?wnsrd past said curbing nenber 95 18 The wafer carrier
accordlng T8V 17 wherein said wafer support channel s havi ng a shape of
t hree perpendi cul ar surfaces prevents wafer chipping and breaking of highly
stressed wafer edges. 100 19. The wafer carrier according to claim 11
wherein said stepped bottom of said arcuate curbing nmenber is placed so
that said wafer does not jut out beyond the top edge of said cassette.



20. The wafer carrier according to claim11l wherein an edge of said sl oped
105 profile is deternmned to permt the wafer freedomto nove laterally to
the limt provided by an of fset dinension which is the difference of the

| ateral offset and the wafer dianmeter. 21. A nethod for protecting

sem conductor wafers in a wafer carrier, 110 conprising the steps of:

provi ding a cassette having an upper wafer entrance. a | ower wafer support
openi ng. 14 a first side panel having an inner surface thereof, a train
of paraleiﬂ§;éam@%Q% support channels, said support channels having a
bottom surtace, a left side surface and a right side surface, said left and
right side surfaces are perpendicular to said bottom surface. a second side

. panel opposite sai ir i de. panel , having, on an inner surface a
mat ching train of ga&ﬁpﬁ%WEVﬁFggﬁgﬁﬁﬁgwgs@ﬂ&ﬂW§F§FST%@H§ﬁCﬁ@@ﬁ%ﬂ% cur bi ng
menber. disposed on a |left sjde surface in each of said channels, and

including a top end®FRENFd'2X"8l oped segment facing said entrance of said

cassette permtting a wafer to slide by a necked portion of said wafer
an upper substrate entrance.

a lower substrate support opening,.

5 a first side panel having an inner surface thereof, a train of parallel
substrate support channels, said support channels having a bottom
surface, a left side surface and a right side surface, said Jeft and right
side surfaces are perpendicular to said bottom surface.

a second side panel opposite said first side panel, having, on an inner

10 surface a matching train of parallel substrate support channels;

an arcuate curbing member. disposed on a left side surface in each of said
channels, and including
a top end having a sloped segment facing said entrance of said cassette
permitting a substrate to slide by a necked portion of said substrate
15 support channel, provided by said sloped segment, inté a stepped

bottom, therein securing said substrate.
2. The substrate carrier according to claim 1 wherein said upper

entrance and said lower cassette support opening are formed by said first and

20 second side panels while fixed apart by two end panels.

10



support channel, provided by said sloped segnent, into a stepped |25
bottom therein securing said wafer. 22. A method according to claim?21
wherein said upper entrance and said | ower cassette support opening
providing liquid chem cal access to all surfaces of contained wafers . |30
23. A nethod according to claim21 wherein said wafer support channel
surfaces are planar thereby permtting unrestrained freedomof the wafers
during wet processes and during handling. 135 24. A_nethod_gccogdlngfto
claim 21l wherein said s of_ curbi ng. er restricts, said wafers from
jutting towards sa?dgﬁb gggg%E?%%@%mﬁgwgﬁgafgl{“ﬁgﬁﬂVﬁﬁﬁwgﬁﬁﬁeﬁﬁﬁﬁ¥hpd
according to cLain?21 wherei.n all the wafer support 140 channel s defined by
the wafer siz&APE YHAESFSPEA medi atel y adj acent wafers at equa
di stances. 26. A nethod according to claim?21l wherein said wafer support
channel s are configured to hold wafers in a vertical orientation. 145 27. A
nmet hod according to claim?2l1 wherein said parallel and

25 4. The substrate carrier according to claim 1 wherein said shape of

curbing member restricts said substrates from jutting towards said substrate

entrance.

5. The substrate carrier according to claim 1 wherein all the substrate
30 support channels defined by the substrate size are spaced from immediately

adjacent substrates at equal distances.

6. The substrate carrier according to claim 1 wherein said substrate

support channels are configured to hold substrates in a vertical orientation.

7. The substrate carrier according to claim 1 wherein said parallel and
perpendicular surfaces of said substrate support channels provides stress free
containment of a fragile substrate by providing substrate freedom of movement
within the cassette while preventing said substrate from jutting forward past said

40 curbing member.

8. The substrate carrier according to claim 7 wherein said substrate support
channels having a shape of three perpendicular surfaces prevents substrate

chipping and breaking of highly stressed substrate edges.

11




perpendi cul ar surfaces of said wafer support channels provides stress free
contai nnment of a fragile wafer by providing wafer freedom of nobvenent
within the cassette while preventing said wafer fromjutting forward past
said curbing | 50 nmenber. 28. A nmethod according to claim7 wherein said
waf er support channel s having a shape of three perpendicul ar surfaces
prevents wafer chipping and breaking of highly stressed wafer edges. 155
29. A nethod according to claim21l wherein said stepped bottom of said
arcuate gyrbing nenber is placed so that said wafer does not jut out beyond
the top -edge of said cassette. 30. A nethod according to claim21 wherein

an edge of said sl d.1 160.profil.e is.determned to permt the wafer
freedomto nmove |a 'gfh 8l SP@“@% “H e?Iafcfﬁrém%too?}?‘alegwgife’é‘ﬁa@fsf E’Fﬂﬁ‘?q?é‘hsi on
which is the difference oL_the | ateral offset and the wafer dianeter. 17
_Avp. Al . Al . A B ?aé?fﬂ%%t%?‘& IRg gIeAsT Anplaged spdhatsaidsubsiraie does Mgt 06 QnnO( 45 nC
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offset and the substrate diameter.

55 11. A waler carrier for securing semiconductor wafers, comprising:
a cassette having
an upper wafer entrance.
a lower wafer sﬁpport opening.
a first side panel having an inner surface thereof, a train of parallel
60 wafer support channels, said support channels having a bottom
surface, a left side surface and a right side surface, said left and right
side surfaces are perpendicular to said bottom surface.
a second side panel opposite said first side panel, having, on an inner
surface a matching train of parallel wafer support channels;
65 an arcuate curbing member. disposed on a left side surface in each of said
| channels, and including

a top end having a sloped segment facing said entrance of said cassette

12
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15. The wafer carrier according to claim 11 wherein all the wafer support
channels defined by the wafer size are spaced from immediately adjacent wafers

85 at equal distances.

16. The wafer carrier according to claim 11 wherein said wafer support

channels are configured to hold wafers in a vertical orientation.

90 | 17. The wafer carrier according to claim 11 wherein said parallel and
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oV perpendicular surfaces of said wafer support channels provides stress free

containment of a fragile wafer by providing wafer freedom of movement within

the cassette while preventing said wafer from jutting forward past said curbing

member.
95
18. The wafer carrier according to claim 17 wherein said wafer support
cflannels having a shape of three perpendicular surfaces prevents wafer
- chipping and breaking of highly stressed wafer edges.
100 19. The wafer carrier according to claim 11 wherein said stepped Bottom

of said arcuate curbing member is placed so that said wafer does not jut out

beyond the top edge of said cassette.

20. The wafer carrier according to claim 11 wherein an edge of said sloped
105 profile is determined to permit the wafer freedom to move laterally to the limit
provided by an offset dimension which is the difference of the lateral offset and

the wafer diameter.

21. A method for protecting semiconductor wafers in a wafer carrier, 110
comprising the steps of:
providing a cassette having
an upper wafer entrance.

a lower wafer support opening.
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ef suppo gﬂannélls said support channels having a bottom
surface, a left side surface and a right side surface, said left and right
side surfaces are perpendicular to said bottom surface.
a second side panel opposite said first side panel, having, on an inner
surface a matching train of parallel wafef support channels;
120 an arcuate curbing member. disposed on a left side surface in each of said_
channels, and including
a top end having a sloped segment facing said entrance of séid cassette
permitting a wafer to slide by a necked portion of said wafer

support channel, provided by said sloped segment, into a stepped

125 bottom, therein securing said wafer.

22. A method according to claim 21 wherein said upper entrance and said

lower cassette support opening providing liquid chemical access to all surfaces of

contained wafers .
130
23. A method according to claim 21 wherein said wafer support
channel surfaces are planar thereby permitting unrestrained freedom of the wafers
during wet processes and during handling.
135 24. A method according to claim 21 wherein said shape of curbing

member restricts said wafers from jutting towards said wafer entrance during .
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H10%& () -] 410%& &g A 1m%t{1¢0 aggording to claim 21 wherein all the wafer support

140 channels defined by the wafer size are spaced from immediately adjacent wafers

at equal distances.

26. A method according to claim 21 wherein said wafer support
channels are configured to hold wafers in a vertical orientation.
145
27. A method according to claim 21 wherein said parallel and
perpendicular surfaces of said wafer support channels provides stress free
containment of a fragile wafer by providing wafer freedom of movement within
the cassette while preventing said wafer from jutting forward past said curbing

150  member.

28. A method according to claim 7 wherein said wafer support
channels having a shape of three? perpendicular surfaces prevents wafer
chipping and breaking of highly stressed wafer edges.
155
29. A method according to claim 21 wherein said stepped bottom of said
arcuate curbing member is placed so that said wafer does not jut out beyond the
top edge of said cassette.

30. A method according to claim 21 wherein an edge of said sloped
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