METHOD AND SYSTEM FOR STRI PPI NG THE EDGE OF A SEM CONDUCTOR WAFER
BACKGROUND [ 0001] The enbodi nents descri bed herein generally relate to the
manuf act we 20fo/spisscon wafers, and nore particul arly topraTrastéodesses
stripping an insulator fromthe edge of a sem conductor wafer. [0002]

Sem conductor wafers are generally prepared froma single crystal ingot
(e.g., asiliconingot) which is trimed and ground to have one or nore
flats or notches for proper orientation of the wafer in subsequent

procedures. The ingot THER ANDRYSTEN FORSTRAPBINGaf ers.  An i ndi vi dual
donor wafer is bondedHIb EDGEAN & SEMICONDUETOR WAKER] waf er pair. Either
t he donor wafer or the handle wafer or both nmay have an insulating |ayer
(e.g., an oxide |ayer) deposited on themprior to bonding. Subsequent

processe med upon the bonded wafer pair, whereby the majority of
t he thicaﬁgég(gﬁﬁéﬁk)donor wafer is renoved, leaving a thin |ayer of

silicon atop a thin layer of insulator bonded to the upper surface of the

handl e wafer (i.e. [8061] i Ti@bodimsith dtsfibed héséh gapdrany reldt@@OBE The | ayers
transferred fromthe donor wafer to the handl e wafer do not extend to the
radi al edgasifesture RE sihsprealclnpresd MoxPRITiGddatp 3 BEHPA RSHRINEYh one and

five nilHhHﬁ%ﬁgﬁ%&Qm?égm?ﬁggk%ﬂgn&%&&”9&%£he bonded wafer. A narrow annul us

of expose wa race region) is left around the
peri phery of the bonded wafer. If an insulating |ayer is deposited on the
handl e waf er prior [08602jonstinmgondub®r hwaferaee geegaby pwiphtedf®nceaviegked by this

i nsul ating | . Silicon dioxide. (" oxide"). i | d_insul ati
| yer - orter R Gl hoT ey ey i i 4 TGN I0 I T8 an ot chant
used to rEAPYEndidiRs FRESer obichREb] betle w[a@&%kuﬂ?emeag%%@&ﬁ@w%_iﬂg&cesses

such as a high tenperature, gas phase etching in an -contai ni ng anbi ent
at nospherigethes sbeasonte iadiidual wafchre Anmdividual donor wafer is bonded to a handle

wafer to form a bonded wafer pair. Either the donor wafer or the handle wafer or both
may have an insulating layer (e.g., an oxide layer) deposited on them prior to bonding.
Subsequent processes are performed upon the bonded wafer pair, whereby the majority
of the thickness of the donor wafer is removed, leaving a thin layer of silicon atop a
thin layer of insulator bonded to the upper surface of the handle wafer (i.c. a silicon-

on-insulator or SOI wafer).

[0003] The layers transferred from the donor wafer to the handle wafer
do not extend to the radial edges of the bonded wafer, and instead terminate between
one and five millimeters inward from the edge of the bonded wafer. A narrow annulus
of exposed handle wafer (i.e., a terrace region) is left around the periphery of the
bonded wafer. If an insulating layer is deposited on the handle wafer prior to bonding,
the terrace region will be covered by this insulating layer. Silicon dioxide (“oxide™) is a
commonly used insulating layer. Other insulating layers may be used if the

composition of an etchant used to remove the layers is modified.

[0004] During subsequent processes such as a high temperature, gas
phase etching in an HCl-containing ambient atmosphere to smooth and thin the top
silicon layer surface (i.c., an epi-smoothing process), or an epitaxial silicon deposition

to thicken the top silicon layer (i.c., an epi-thickening process) the presence of the



silicon |l ayer surface (i.e., an epi-snoothing process), or an epitaxial
silicon deposition to thicken the top silicon layer (i.e., an

epi -t hi ckeoi2og/gsp336ess) the presence of theinsul ating | g@&Useenobisssterrace
region is generally deleterious. In the case of episnoothing, the presence
of the insulating |ayer affects the etch rate of the top silicon |ayer

adj acent to the terrace region, |eading to undesirable thickness variations
in the taop silicon | ayer near the wafer edge. |In the case qf .

epi - t hi ckBHI#EE lpyer ayHis felAce iseionds sengilivalelssriaunelndps care 9bsiiti on rate

adj acent lL1: [ ﬁﬁy& e and grow
on the iﬁ%&?ggﬁ%gﬁ§%§§$mfﬁp?ﬁén$§#?§g§m?gg?%%“%ﬁ%ﬂ%?% uce4ﬁg§g gﬁdefects

t hat negdbyorebjpcéempatitc teuirsecgientlcadsey ©funtberahif tbickoess cangams i ther oduced
therefrom Accordingly, remyval, of the insylatjng l.ayer in.the narrow

annul s QPBRLETE BV POPE 6 U ey B BRI Eb T BYLrinh e LS B | at | on and
l'ikeli hoqgsﬂ%ti&?éﬁﬁé SpikRbEGtidPrafBMjddent B8h ARAUEUSMAN I Ns DE PSOGUENT
operations. [0005] Previous systens for renoving or stripping'the oxide

f r om t he canmutlastc pod giconowfhetinaldimgdadr watheteroask yegien aid pradsdorgidslonaf er to
be processed a time.in what .is commonl.y, referred to as a in etcher.
Spin ot onbrstnihegr i iR SRR e THE OSomRatRafdRedin | o

spi nni ng thhefre@ndedomad 2y, rede ¢allodititdhyulatifieay @R Rl nadowsidnuk@N oxi de in a
spin etcher is a tinme-consum ng and expensive ow ng to the cost of

oper at i orflrarhatidadly sgrdusesethe et siliur lpyes thiskress variafios gad likeldrood o dplsctsr ocessed

at a ti maoe'h& %ﬁﬁ&i&tﬁ{;%enlus J%Q%gghk)%gﬁémgh&%gnsremii ns an unfulfilled need

for a wafer “edge trea ne addresses the di sadvant ages of
current edge treatnment operations and is suitable for use in wafer
processi ng oper ati dAgoAijt i Preziongsysantefdr veaioetg orBR Ffm SUMIARY ffdaEhe] A fir st
aspect is directed tq a wafer edge etchant application system for applying
et chant ta&nwgagﬂwafogf%ﬂ. bopged wgﬂ? SRV RSHBH A g@wg@a& P_Fi:féf;ggsﬁ % or hol di ng
etchant, ind R ARSI RRHbETo SUT IRPGchS. Shifl doprmlARIdiRR 4 (N the
sunp and configured to have etchant thereon, and a wafer caSsette
conf i gur edichaot ateéhaierrace region while spinning the bonded wafer. Accordingly, the

removal of silicon oxide in a spin etcher is a time-consuming and expensive owing to

the cost of operation of the spin etcher. Furthermore, only one wafer can be processed

at a time in a spin etcher.

[0006] Thus, there remains an unfulfilled need for a wafer edge
treatment method that addresses the disadvantages of current edge treatment operations

and is suitable for use in wafer processing operations utilizing bonded wafers.
BRIEF SUMMARY

[0007] A first aspect is directed to a wafer edge etchant application
system for applying etchant to edges wafers. The system comprises a sump configured
for holding etchant, a roller having an outer surface in fluid communication with the
sump and configured to have etchant thereon, and a wafer cassette configured to retain
wafers positioned therein so that edges of the wafers are in contact with the roller and
the cassette permitting axial rotation of wafers about an axis. Some of the wafers have

a handle oxide in a terrace region and the system is configured to strip the handle oxide



waf ers positioned therein so that edges of the wafers are in contact with
the roller and the cassette permtting axial rotation of wafers about an
axi s. Somwoabiwdsesseaf ers have a handl e oxide in a terra®eTnsgéoncesnsl t he
systemis configured to strip the handl e oxidefromthe terrace region to
i nprove | ayer thickness uniformty adjacent to the terrace region and
inhibit nodule growth in the terrace region. [0008] Another aspect is

directed to a nethod of applyi ng etchant to the edge of a wafer. The net hod
conpr i sed PN & tgagefegigafe mggyelaysr f@mkfl%tuntﬁpm%admepbﬁo the\ffria6¢ at i ng t he

rol l'er ahg Bn%nél%%ﬁ%ﬂiu’f@éro%ﬁltﬁécfﬁﬁ dfr- At least a portion of the

roller con acts an et nt~ cont ai ne a surrp during rotation so that
etchant is applied to the wafer edge. The step of placing the wafer edge
i ncl udes pl aci ng tt{éO(\)@f ef?sncbtheraaspm & dicatdeo nenctlidiofoapbeig @clpmeteent s

| at er al nt. of e ile tti i on about naX|s

bor pendi AT SHERR) s o TuThod P % e lgB i G B <BRGeLyd

paral | el hReruni@s@tih dglﬂieriéﬂler%b& @It)n%mlmlakﬁroftﬁ%%nm& 1¥‘@sﬁ§b§rtﬁh%fp| aced
in the cassette, each wafer includes a handle oxide that is stripped by

t he et chdhe rolEa@qmt@m ar etpl@ané centhingd - ymmewing rofatipa e thapetchariahded waf er
pair priof Bfled {oe[HDwaker 89%6 hﬁ}e sltlep (Egpz: %c;[n\?é don?er e\ﬁa 181{011% (sjptélgl%g%li;ﬁ: Bﬂat has

been bond®8"7h °a prece 'S Sa jec

t enper at uysfer @&vaﬁ'@ﬁé@sdd@ Tek Qliks@ﬂ’ce Py &S Iaa@falaho@hwm bf st epfafigle et chant
is applied. [0009] Various refinenents exist of the features noted in
rel at i on REHMEHRE EiRSiPE-ahap dnoPEdPoaRpEEudar taog plapat suriage of B wakgy, whasinge

'“C.Orpora[}-@?mk% a'i’aﬁleﬁboé’f%ﬂg&%dl ‘gll ist ?ﬂ%c B SV ewﬂ%?ss hﬁEéd‘ﬁr{ﬁggf and

addi ti ona res may ex Vi y or in any conbi hat T on.
I nst ance,cayvsatte,cind cheatvafee inctlides adsmtic beldowhal i stiepatibgrihd acm Bacht he

il Iustrat\g&ﬁrﬁlggg 5%%?}9@%%% ngg;} org%t ed | nt o %?9314 %ngggw_tbégv - escrl bed
aspects el PSEREERoT
[0010] FigykEdohok vafer REERRES that By b&W vdhd& Wﬁéce%ﬂ%est@ﬂ ChRALyARAL | Cat ion

mechani sm
subjected to a high temperature, gas phase HCI etch or an epitaxial growth step after

etchant is applied.

[0009] Various refinements exist of the features noted in relation to the
above-mentioned aspects. Further features may also be incorporated in the above-
mentioned aspects as well. These refinements and additional features may exist
individually or in any combination. For instance, various features discussed below in
relation to any of the illustrated embodiments may be incorporated into any of the

above-described aspects, alone or in any combination.
BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figure 1 is a perspective view of a wafer edge etchant

application mechanism.

[0011] Figure 2 is a top plan view of the wafer edge etchant

application mechanism with a cassette and accompanying wafers removed.

[0012] Figure 3 is a side elevation view of the wafer edge etchant

application mechanism.



[001 1] Figure 2 is a top plan view of the wafer edge etchant application
mechani smwi th a cassette and acconpanyi ng wafers renoved. [0012] Figure 3
is a sidewelewatshssn vi ew of the wafer edge etchant appl PCRILSEIVI/064545

mechani sm [0013] Figure 4 is a perspeétive view of the sunp, roller, and
drive source in an assenbled configuration. [0014] Figure 5is a
perspective view of a roller included in the wafer edge etchant application
mechani sm [0015] Figure 6 is side elevation view of the roller depicted in
Figure 4. [00 16] Ftpém]e Figyrg 44is gppspecttvievdew PERe sEmp, ©l#h apddlivded in the

waf er ?d%%m%%?%%sf%gﬁgieh%%ﬁéﬂaaﬁfhani sm DETAI LED DESCRI PTI ON [ 0017]

Referring nowto t raw ng in particular to Figures 1-3, an etchant
mechani sm generally referred to as 100 is depicted. The etchant nechani sm
100 conprises a surfpOl4]0 Fpdred is @lpeespedZO.vidv cbssrlet exch@lod matheverfémcl| uded
in the e;e?gant m%chalni ﬁm 100, according to sone enbodi nents. The roller 120
and cassetEe FBYTAPRICERL MRS N of nmterials that are resistant to danage
fromthe etchant, while not being likely to be a source of contam nation

themsel ves. Exenpl qoy1syatEkin@lesisisie lelidetior Vivaofiiad o0 cPMpydiRI incrigweer i al s
such as pol ytetrafluoroethyl ene (PTFE) or perfluroal koxy (PFA). [0018] The
sunp 110 4as best seen in Figure 7) is configured to hold an etchant

m xture in a void 112 therein. The void 112 is generally open at its top

and has a depth, a t hy: a.w . F i £l 4f the sunp
110 by a bottom pl itbgf@ﬁl%ﬁﬁqf%ﬁ efsé#)gcelv\%a@%vggglgt% Ejr(e} gglr(\igfgcuﬁggvt% t he
bott om pladpe etchintapplératiembedhamgsth.s, the sunp 110 is constructed from one or
nore pieces of material that are suitably formed to conprise an encl osure

that T q3paRl sl ifRe an ameunt of

[0017] Referring now to the drawings and in particular to Figures 1-3,
an etchant mechanism generally referred to as 100 is depicted. The etchant mechanism
100 comprises a sump 110 and a roller 120. A cassette 130 may be included in the
etchant mechanism 100, according to some embodiments. The roller 120 and cassette
130 are constructed of materials that are resistant to damage from the etchant, while not
being likely to be a source of contamination themselves. Exemplary materials include:
fluorinated polymeric materials such as polytetrafluorocthylene (PTFE) or

perfluroalkoxy (PFA).

[0018] The sump 110 (as best seen in Figure 7) is configured to hold
an etchant mixture in a void 112 therein. The void 112 is generally open at its top and
has a depth, a length, and a width. The void 112 is defined in the sump 110 by a
bottom plate 114 and four side walls 116 perpendicular to the bottom plate. In other
embodiments, the sump 110 is constructed from one or more pieces of material that are
suitably formed to comprise an enclosure that is capable of containing an amount of
liquid etchant. The length, depth and width of the sump 110 are suitably sized to hold a
volume of etchant sufficient to etch a plurality of wafers 140. The sump 110 can
contain a variety of indentations 118 formed therein for receiving corresponding

protrusions formed in a bottom surface of the cassette.



liquid etchant. The |l ength, depth and width of the sunp 110 are suitably
sized to hold a volune of etchant sufficient to etch a plurality of wafers
140. The worepiolis@s6an contain a variety of indentati onsPCTRISb@wiedss her ei n
for receiving corresponding protrusiofs forned in a bottom surface of the
cassette.[0019] In sone enbodinents, a fluid connection nechani sm 122 may
be formed or inserted into a portion of the sunp 110 or roller 120. The
fluid connection nechani sm 122 may be used to transport etchant into the
sunp 110. An addi til8RE] fIngpaccHPRdminén adbiihetinssHBechesin)2 28y al so be

used to WeliHEan Shalaltod LA SHI Rk 910 J8 i 1dran,gd chant "y be

di scar ded, I'n sone e iments filtered or otherw se processed for
reuse. [ G@aMctidh nawhgiisradRdaladyybeoppbsi transport stchdnt tidte tiswsump BInAch 119 is

formed therein to.receive the rolle s best seen in Figut 2, 4, and 7).
Accor di ngBIoBEh BB BB HEhTEhHET H SIS G et Rece ve. t he
out er housimg: Rémand QP11 PRl WEhRhwRERBANRS NP AREICONBLHAREN 11 from
novenent, whether |longitudinal, lateral, or rotational. Longitudinally

opposi t e crdimems biterether pibkivase piogesset®irvadewi t hin the rol I er bearing or
bushi ng. The roller bearing or bushing serves to restrain |ateral and

| ongi t udi nal nove y e rollen 120, whil.e il]l permtting.the roller
to rotate about ig‘jaf)%(ﬁgi}f‘{} I lglfdl%a%llyso.pp?ﬁgnzef S?ﬁ%lessﬂrﬁlg’?%%t%%g%mopeni ngs

113 f or medrrhdiktheteinh foQtcdinshie kol (fboseseeh inBigheg2, 4,1hdt70. hevalinghe sunp 110
inrelation to an under| yiqg%bsurface. The leveling legs 111may be of any

sui t abl e seysenthodinagids, &y raieth bl s seniagaed Mgsca sthewytop Bousingefl mypdler

L or . . . . th
Ponber - anye GGt bt oHEBSLAAR Phoblifol Al DR Sl MR 10T,
may be variredtib@detdongitudinligiopposit chdct B of th&tdlko aghetedtedshiovin theaddi t i onal
f ast eners be utilized secure the sunp. 110 to the underlyi sur f ace,
or the | G9LF ﬁ?@@%@%@ﬁ%ﬁgé@fﬁr@eerﬁ% aihiphing Senes ‘i?r?&%ﬁ%?%aléﬂag ace.
[0022] Aqggyididngl hRdvenek RO M6 wiilR& A ehAMn AR AR &8 rdthte bhSut

its longitudinal axis.

[0021] The sump includes openings 113 formed therein for insertion
of leveling legs 111 to level the sump 110 in relation to an underlying surface. The
leveling legs 111 may be of any suitable type and the corresponding openings 113 may
be sized and positioned based on the dimensions of the leveling legs. Furthermore, the
number and location of leveling legs 111 utilized in leveling the sump 110 may be
varied based on a number of factors. Although not shown, additional fasteners may be
utilized to secure the sump 110 to the underlying surface, or the leveling legs 111 may

secure the sump to the underlying surface.

[0022] According to some embodiments, the etchant contained in the
void 112 of the sump 110 is hydrofluoric acid or a mixture of hydrofluoric acid and
acetic acid. In some embodiments, the etchant is a solution of hydrofluoric acid diluted
in de-ionized water. A surfactant or viscosity modifier (e.g., acetic acid) may be added
thereto to adjust the rate and radial extent to which the etchant etches the oxide from

the wafers 140.



void 112 of the sunp 110 is hydrofluoric acid or a mxture of hydrofluoric
acid and acetic acid. In sonme enbodi nents, the etchant is a solution of
hydr of | uowOcoBsesSdi | uted i n de-ionized water. A surfacPamiuSee09Ws458DSi ty
nodifier (e.g., acetic acid) may be added thereto to adjust the rate and
radi al extent to which the etchant etches the oxide fromthe wafers
140.[0023] Cenerally, the acidic etchant is in the formof an aqueous

sol ution conpri si ng@a source of hydrogen jons. The_ source of the hydrogen

i ons may be sel ect 6803 onenserllys Bigpcidngiehant gnilfosn afigrirgueds d, nitric
acid, ph i I i 2 I i i id,

ot o s e e B B e T Y Y LG o

conbi nat iterssletted fmod the Breupsamipesingf hyhydhwgencidongricragid ghopphesienatid, n t he
etchant at a conce tr.ati.&qyﬁME Ieafqt about. 40 wt %. I n varijous

enbodi merft’C $Hid SHEPE £ Crifsh SUC addeRPlGrTiS: RIBPEPICARH: t he source
of hydr 0gRAmk2RENicaBidY ] QsHiRiHRRE 1RPRAATHE Mitee SN/ dRSHHiignsehshent
conprises one or nore additives along with the source of hydrogen ions.

[ 0024] Turesengintbeetchant hiea eaickatratib®T @bkesst abewrtliwvt%-i uvasious and 6), it is
general ly |indrical and ongate .in shape.and is nfigured to rotate
about i ¢ oot Rt cEh B PeG SUEREUT N B PR HER T of 1 er 120
gener al | yhyaxspRedsnsl 18 vaN@Isaliher hdBBin®ts, BRGRIAY Bghdr® compri@Aadvrent . The
roller 120 has an outer diameter and a |l ength defined by longitudinally

opposi t e repiggddpiyeptlonghwith ¢hq wurceridyiwggn tawdi nal |y opposite ends 124 of
the roller 120 are configured to be received into the roller bearings or

bushi ngs descri bed e. f ot i i opposite
ends 124 of the rol [pggﬂm%drggé%lgﬁ ﬁ%éj{roélgpi%br &ggtsg%hirlrle%g I%gggﬂgr% }’gte source
150 by a isgemrilhgeyitiadhieatiasdrelbb@até én ghape gehissonBgurod ketosate abvait its, pul | eys,

belts, shafts,.etc.). _The coupli chani sm ermits the.transm ssion
of rotati B%Tudéﬁi-?’&%r TR netdben 3%%125‘;@{‘3&%@?1%%{’@%&@&1@@9@ &S YFHE sour ce
150 is ”‘tﬁﬂn&&%@&mng@o b8 @htodifent” Atk 8511ck390 AROME oltbSdihB@E htddl nal  axi s.

In sone enbodi ments, the drive source 150 may be a notor or other simlar
devi ce length defined by longitudinally opposite ends 124 of the roller. The longitudinally

opposite ends 124 of the roller 120 are configured to be received into the roller bearings

or bushings described above.

[0025] One or both of the longitudinally opposite ends 124 of the
roller 120 are configured for attachment to a drive source 150 by a coupling mechanism
152 (e.g., gears, sprockets, chains, pulleys, belts, shafts, etc.). The coupling mechanism
152 permits the transmission of rotational energy from the drive source to the roller.
The drive source 150 is then operable to rotate the roller 120 about its longitudinal axis.
In some embodiments, the drive source 150 may be a motor or other similar device

capable of generating rotational energy.

[0026] In some embodiments, the roller 120 can be comprised of a
single piece of material. The material is configured to absorb etchant when the roller
120 comes into contact therewith, and subsequently transfer at least a portion of the
retained etchant to a circumferential edge 142 of the wafer 140 that comes into contact
with the roller. The circumferential edge 142 includes the surface of the wafer 140 up
to 10mm from the edge (i.c., the terrace region and handle oxide deposited thereon). In

some embodiments, the roller 120 may be constructed out of materials such as



capabl e of generating rotational energy. [0026] In some enbodi nents, the
roller 120 can be conprised of a single piece of material. The material is
conf i gur edlot20104153336b et chant when the roller 120 conmes POTAISC@M0ELSYS
therewith, and subsequently transfer at |east a portion of the retained
etchant to a circunferential edge 142 of the wafer 140 that comes into
contact with the roller. The circunferential edge 142 includes the surface
of the wafer, 140 up to 10mmfromthe edge (i.e., the terrace regi on and

handl e oxiugsingiep pelimsgicrraieritinyuchias pelyiiradinraitvisse SPTFBXOL o | er 120 may be

construct bk grials such asfluorinated polyneric materials such as
pol yt et ré%%%?oe%@?' (PTFE) or perfluroal koxy (PFA). [0027] Wiile the

roller 120 nmay be conprised of a single piece of material, the physical
characteristics of [00&7]naWarle dic noHyr \Arpay Boronexarpoéa siaglequecerofsur f ace of
the roller 12 tglan rrecrfaBi ca,[l I.% al E&red tto i ncrease_t he anPunt of etchant
whi ch carl™H& 405 PBLHCH! Py RS PEMedPRPTEt &9y paY o RABPRPS 87 0WCtmy be
fornmed i nuthe SUhefolRENI@EM MbcHahRaNPhk@E] BABerchd tRE RRbuRHFefhamNt s, the
outer surface of the roller 120 is nechanically altered to resenble

bri st es wiickcar bgsdbsofbod 289 therafersatfhse. Hotexampleeyoidomay be éumet iuticed of a

materi al that | fl i ble i osi tion. an re.co ia t han_ t he waf ers
o oy QB st SrL RIS, L. TRTROR kiR R IR RIS

resul ti ng2romeeigmicadly aerch té Regemblelbeisticsdfwedsash. the roller is conposed of
a material that has a sufficient surface roughness so that upon rotation of

the roller, the wafers in contact therewith rotate as well. [0029] In this
enbodi ment, the rollP@38]1 Rycfesabdy iy follen et is gopsprucied af @ anat 5nd an

out er COVf?ergitflﬁM Wgﬁﬁnt&ﬁﬁ nfol LOP i GRkhMBRPE L ford ARG Y4 ireflil%llsé bﬁgOPPOSi te

ends 124 o e rical nmenber are received 1n the roller bearings or
bushi ngs ldehhest edntahaticd dommge td thk evafére resnbogdifrremtordag ovithtbdralvove, t he
cover are out o ma%er' al s s?lch as

roller 1 and out er t t
Plor! nader SardHefts? R srTia R e d B Rt b st St TRl B

that upon rotation of the roller, the wafers in contact therewith rotate as well.

[0029] In this embodiment, the roller 120 is comprised of a cylindrical
member and an outer cover surrounding the cylindrical member. Longitudinally
opposite ends 124 of the cylindrical member are received in the roller bearings or
bushings connected to the sump. Like the embodiment described above, the roller 120
and outer cover are constructed out of materials such as fluorinated polymeric materials

such as PTFE or PFA.

[0030] In some embodiments, the outer cover is constructed out of a
material that is capable of absorbing etchant and retaining it therein and then
transferring it to a portion of the wafer that comes into contact with the outer surface.
For example, the outer cover can be constructed out of a material that has a sponge-like
structure with voids formed therein to retain etchant before dispersing at least some of
it on the edge 142 of the wafer 140 that it comes in contact with. Furthermore, the
outer cover may be similar in physical construction to a brush, with a substrate and

bristles attached therein.

[0031] The outer cover may include elastic elements disposed therein

to secure the outer cover to an outer surface of the cylindrical member. In other



[ 0030] In sone enbodi nents, the outer cover is constructed out of a
material that is capable of absorbing etchant and retaining it therein and
t hen trarsbentroosgsskt to a portion of the wafer that conesTiust@ovossunct with
the outer surface. For exanple, the o8ter cover can be constructed out of a
material that has a sponge-like structure with voids fornmed therein to
retain etchant before dispersing at |east some of it on the edge 142 of the
wafer 140 that it comes in caontact with. Furthernore, the outer cover nay

be si ni | &MGodipeRfsidifigrentdarening systms @ndenitilized tofepyre sheQmidiconeidoand
bristles tfé‘% LR galtrﬁ&hﬁérr{ [ 885 Hd Bﬂﬁ FRWNEES dr QUfdsiviRY A&%!rd{f?@y%@ﬂ 1c

el ement s spose erein to secure the outer cover to an out surface of
t he cyllnﬂMMﬂmenmdbghnmtmlmth@eemb@dmnﬁnﬁmkmddﬂﬁ@ﬂ&nu)&mmmemunmasystens

can be utilized to, secure the outer cov r to.t dr| nmenber (e.qg.
ook and qUSBEOT T BNER IS O JL ey RS Agre) e BT ecover and

cyl i ndri Gakin 8B flenflefisSBRWAIRT. Y., fh%%?e@%gvér%% Htﬁrshfa %h%ﬁ%l&br &lhhatalt he outer
cover substantially rotates in unison with the cylindrical “nember when the

cyl i ndri ca¢mbenbetated). rotated (i.e., the outer cover does not slip when the
cylindrical nenber is rotated). [0032] The cassette 130, as seen in Figures

1 and 3, and acco ng-waf er are. p er er 120 and on
Loan ot e e umc e O RBOY il 3 0, B ForPn 3P Y B 5 ol ok 20L O

t he waf engafelRriab asplons obszth%%m@d 20And opasd dfahe ofmp 1 b@ticia pertibaee of the
cassette 130 mate with correspondi ng indentations 118 in the sunp 110 to
posi ti on thpeoliepsapingdntoeppiaptwith Hlet"l%fe@u Reptrusioas d 3 forgied an p partion of ge

prot rusi %ﬁ(’éﬂ%ﬁgﬂo 9%‘%165&% il Ogg{’hr ﬁog{é&lgdﬂ\ggf%di {i&{tat Jn's‘ﬁ fiRkLve

pur poses, con igurations may
utilized saﬁ@olrmltagoﬁit)omhm cassbod ral@itedo tHeODBHP] Tﬁe&onﬁg&eﬁmmoﬂlﬁe has a

plurality of slot hown in Figure. 1) fornmed therein for receiving the
W ers 1400THRRIS G 1@'3 Brle%ﬂkS i @rw@cfeérffgr St U9 N E" Ht o cont act
wi th eachhgfer u%ﬂ&stro%§ttl{a@'a Nati&§ off R R atiTRY BB Ni1i98d 4R6rding to the

embodiments.

[0033] The cassette 130 has a plurality of slots 134 (shown in Figure
1) formed therein for receiving the wafers 140. The slots 134 prevent the wafers 140
from coming into contact with each other and restrain the lateral movement of the
wafers. The cassette 130 and the plurality of slots 134 permit the wafers placed therein
to rotate about a longitudinal axis of the wafers. The cassette 130, plurality of slots
134, protrusions 132, and indentations 118 are configured such that the longitudinal
axis of the wafers 140 when positioned in the cassette is parallel to the longitudinal axis

of the roller 120.

[0034] According to some embodiments, the wafers 140 have a handle
oxide and are silicon-on-insulator wafers or bonded wafer pairs prior to removal of the
bulk of the donor wafer thickness, which were bonded in a previous step. The cassette
130 is generally open at its top 136 to permit wafers 140 to be placed therein and
subsequently removed. The cassette has a void formed along its longitudinal axis along
a bottom portion 138 to permit the circumferential edge 142 of the wafers 140 to

selectively come into contact with the roller 120.



waf ers. The cassette 130 and the plurality of slots 134 permit the wafers
pl aced therein to rotate about a | ongitudinal axis of the wafers. The
cassette WBQooplsessal ity of slots 134, protrusions 132, a&oa/use@enstsus ons 118
are configured such that the longitudbnal axis of the wafers 140 when
positioned in the cassette is parallel to the longitudinal axis of the
roller 120. [0034] According to sone enbodi nents, the wafers 140 have a

handl e oxi de and are silicon-agn-insulator wafers or bonded wafer pairs
prior to removal ofl[0P#d bYYihgrn B capisttedaQrnduarisrs 140wk pvsd atgp thersuidr e

bonded i ﬁ"e%yd-ff&'s’ﬁre?ﬁgtp%i%éﬁbrﬁorﬁ?§ﬁﬁ{&[iﬁhol(ﬁ%c{ éon‘@%@% lthy v&%{é oft 1ts top

136 to pernmit wafers e place erein and subsequently renoved. The
casset t e didmnacontdinked iortinedoidlldRin the sunprid bydhaalleaidls Eleanberal 200ttt om

portion 138 to rmt the citcunferential edge 142 of the wafers 140 to

Dol ot vepecahbdmibs cEh S e e Bor TR DGR Souel SWon A Rdicasset t o
130 and v@aiLfs 1366 AL Qi RmeSt (R BP 1B tieMAsstO whithehBERES i@pI8cdd&st r ai ned
fromcomng into direct contact wwth the volunme of etchant contained in the

voi d 112 topof the ssmpd 19.1Dupgecr¢rsingdhd anodrR@f rofhgonabfdrey req@itgd tomoitsme
enbodi nment s cts to slightl i spl ace e waf er 40.9ut of. their slots
T3t o sl b SR ePuRER o 5 A 3 MR R nls s et e
when t he wagsewite theswirtAcled aeNcdaddl With & Rev-FiidTonlcb@sing, iMMS ré@cimastng the
anount of rotational force required to rotate the wafers. In one enbodi nent

t he port icorTigentafdrigtienstor the cpg@dwhifedescone into contact with the wafers
140 are coated with a lowfriction coating, thus reducing the co-efficient

of friction for thqosqat el aLfiBReSnrligPPhe W1 PASH Al infiflrsdl 94 1 ON OF the

roller 120 is imers e efchant contained in the in the sunp
100. As tdachantdédnetinddi thota@t a$2 abthutsuinpd 00 0 Agithcndiloal 20eokaes abofif ier ent

portions alang.a circ erence of the roller 120 me jn contact with the
bt chant _rgeauR! ?ﬁ_s,tﬁé%%ﬁ RPHIY 3long %@?@mﬁsre@%(?fc B Fqll%tlg(h P& ut i on of
the 1ol Qhonf@fwith ifd fGnPRYMeA NS WL bn LLEHPAIE! DufiRfend Nt O and out of

contact with the etchant.
revolution of the roller 120, a fixed point therecon will alternately come into and out of

contact with the etchant.

[0037] When the roller 120 is rotated, the wafers 140 in contact with
the roller rotate as well. The composition of the roller 120, or in some embodiments
the outer cover, has a co-efficient of friction sufficient to transmit rotational energy the
circumferential edge 142 of the wafer 140. The etchant is transferred to the outer
surface of the roller 120 as it passes through the etchant contained in the void 112 in the
sump 100 as the roller rotates. The roller 120 then transfers the etchant to the
circumferential edge 142 of wafer 140. The rotational velocity of the roller 120 may be
altered to control the rate at which etchant is applied to the circumferential edge 142 of
the wafer 140, and consequently control the rate and radial extent of etching of the
oxide from the donor wafer. Typical rotational velocities of the roller are 2 to 70

revolutions per minute.

[0038] After being transferred to the circumferential edge 142 of the
wafer 140, the etchant acts upon the silicon oxide in the terrace region of the wafer 140
and removes it therefrom, thus leaving the terrace region free from silicon oxide. The

chemical reaction describing the interaction of the silicon oxide is represented by:



[0037] When the roller 120 is rotated, the wafers 140 in contact with the
roller rotate as well. The conposition of the roller 120, or in sone
enbodi merwe 20tvaseasser cover, has a co-efficient of fricPconssupis4sitent to
transmt rotational energy the circunflerential edge 142 of the wafer 140.
The etchant is transferred to the outer surface of the roller 120 as it
passes through the etchant contained in the void 112 in the sunp 100 as the
roller rotates. The roller 120 then transfers the etchant to the

circunferential edd803U2 YP:ddfBF 2 40H:Fpre2 FoPat i onal vel ocity of the

roller 120 may be altered to control the rate at which etchant is applied

to the cirounferentygloledag dd2rafonthe ahelial ot/ HORIRAYENLLY control

the rate and radi al extent of etching of the oxide fromthe donor wafer.
Typi cal rtb¢ aimeageqliredéd otch theesigos 14ef thoWakars #Emay tachA® medibkditd ons per

m nute. [0Q038] After bein ransferred taq,t circunferenti al edge 142 of
The-wat ertigante £k SEraiyACo L E s sty ReSKABRITBE F bRuchaET ace

regi on ofcahipg sife@bykitiAR thel RSHANER detiohREd RbIcPMEtchiMiTah B8 BIREntkle terrace
region free fromsilicon oxide. The chem cal reaction describing the

i nt er act iferm dfipping dewvnicatber suxfereoti the mafr d 4@ thaydnd the[cdggd}2 BhaR itise HF -
S Fero Iﬁ@*@?g&?%&&%m&% B8 W8] bf AR ik B AN Ry ¥R LA Qbo L e

n etinerequire 0 e ges o] e wafers 140

may each deendreddidg thel viseosityfoflic dtttant. af@ @hmprRNBi¢éalddeibn @fhélgicfatnot he
handl e. For exanple, the rate of etching can be slowed by diluting the
et chant ithe eteband iicreages ikt dpcosity shhant BsAPNE the shapicelderstiomod thioppi ng down

either s h t . 1k ought
it o conthen e pREeTnaSgieEsf sty 8P the At kit MR dihnd dRf 1

rol |l ers 1ROswfack b€ theasifagl 40hes wels eoBictapsiag thidebilély ofi drtctcHaat toexiboplte, t he
addition of acetjic . acid to the etchant jncreases its viscosit i t hout

di srupt i b rafler Ui iing robing i th mﬂﬁ@Sé%W@ Gogtast yeb s g AEEased

Vi scosi t Yo gty t PEHRLERAN NGBS Sf tht [hP dlh bR IRAWS af8 hoW hage of the
waf er 140, as well as increasing the ability of the etchant to adhere to

t he rol | exf ti2@lgdUrR mycantacsdi lyrnthekehanthe ircoddsmg thevinatsity of teretdent wit h t he

edge 142 c{)e]ccre%shees" the size of the portion of the edge 142 that is contacted by the etchant.

[0041] The embodiments described above include a roller system for
the stripping of handle oxide from a narrow annular region on a surface of a bonded
wafer. The etchant mechanism is configured for processing wafers while they are in a
cassette. Accordingly, multiple wafers can be simultancously processed as cassettes

are capable of retaining a plurality of wafers therein.

[0042] The method uses as a starting material a silicon wafer that has
been sliced from a single crystal silicon ingot and further processed, for example, by
bonding it to another (i.c., a donor) wafer and performing processes thereon resulting in
the formation of a bonded wafer pair or silicon-on-insulator (SOI) wafer. The
processes may result in the formation of a handle oxide along a circumferential edge
(i.e., a terrace region) of the wafer. The terrace may extend up to 10 mm from a

circumferential edge of the wafer.

[0043] Failure to remove the handle oxide before further processing

(e.g., epi-smoothing or epi-thickening) of the wafer increases the likelihood of top



waf er. Furthernore, the viscosity of the etchant can be controlled to

af fect how nuch of the edge 142 is contacted by the etchant as increasing

t he vi scosDt291005935he et chant decreases the size of the pomrtuserntssuhe edge
142 that is contacted by the etchant.11 0041] The enbodi nents descri bed
above include a roller systemfor the stripping of handle oxide froma
narrow annul ar region on a surface of a bonded wafer. The etchant nechani sm
is conflgured for processing wafers while they are in a cassette.

Accor di ngiiconihickigss soRgyrigeranityandulefestsheneaoened nepr greodisyadereatitlcasset t es
are Capa%ge 8%the%&a%ﬂ?'F’&Q.ega[rﬂgl&;ﬁrfln@én%&gpﬁé ﬁg@ﬁﬁ&@é @mal@% 714y met hod

uses as a Starting nateri as been |ced froma
si ngl e crpodysdicosichn omieaitﬂgm g@amdorf the hhwedle pridesthseptodtang mxchﬂ@d@fpctby bondi ng

it to another (j.e., a nor) wafer a rocesses, t hereon
esult g e Ohlsi B B O e pRemogt RS BORIHZul at or
(SA) wafige terr-EB@re%[&lC[?rﬁ%& sd’@é‘qdeﬁﬁﬂb&es‘sﬂﬂgt(@g feﬁltt'ﬁﬁfkbﬁﬁg})énsﬁre'sq@'&@aﬁ oxi de
along a circunferential edge (1. terrace region) of the wafer. The

terrace nmﬁbenﬁeﬁdxupvwaHOﬂwnpﬂm@ﬁtameyb@gmﬂbm@dt|aI edge of the wafer.
[0043] Failure to renove the handl e oxi de before further processing (e.g.,

epi -snoot hing or e enj of t fer. .increases the kel | hood of
topsilicon thickneggo%@n unHF8%%%6¥*%%ﬁr@?‘“lelsﬁgmﬁ mﬁgd& ﬁggéh{he

ci r cunf ersntrippingasdtgechirg ﬁhhﬁlgwalﬁtethe déteilcdesasemption abové. Mphadiclepg ptdeegkeni ng
process, small "islands” B ysilicon can nucleate and grow on the handl e
oxi de, t H@8 spéﬁ%qugat %Y.IEFPE a@feé%wfeé&ﬁn@@g ged befarg BLepisBostieefuent

end- uses t81 éﬁ)cgsrs }B%JE%@'acc?)frdlhE‘?o i % %m s %E&&ﬁ%é oc@s%q? region

prior to su t processi ng g-, ens s a cl ean,
uni form qm:rﬁoaned priorvthitiedsepadagion pf ihe dosdesl wiayr frer. CHrechontiediwafcd@did mayhe

r enoval the handl e oxide is intercha Iy referre stripping or
et ching t rssnﬁdﬁtaagwwéeaa&gmmoae&l}%&g oA lasmerfwgaflemorﬂj process can
be perforgpdafin SMke BERRIBEIERR, WRIBhHoLRRL! PHARARENAT Be8dnERe- STDOT hi ng

or thickening process. However, according to some enbodi nents the etching
process issrface of the finished wafer from mechanical contact with the cassette and possible

damage from contact with the etchant. Generally, the method embodiments described
herein comprise treating an edge portion of a bonded silicon wafer pair by removing
silicon oxide from a terrace region along a circumferential edge of the bonded pair. A
substantial portion of the donor wafer (i.e., the bulk of the donor wafer) is then
separated from the bonded wafer after the etchant is applied to the edge portion of the
bonded wafer pair. The substantial portion of the donor wafer may be separated from

the bonded wafer pair by a cleaving operation.

[0045] When introducing elements of the present invention or the

embodiment(s) thereof, the articles "a", "an", "the" and "said" are intended to mean that

there are one or more of the elements. The terms "comprising”, "including" and
"having" are intended to be inclusive and mean that there may be additional elements

other than the listed elements.

[0046] As various changes could be made in the above constructions
without departing from the scope of the invention, it is intended that all matter
contained in the above description and shown in the accompanying drawing[s] shall be

interpreted as illustrative and not in a limiting sense.



performed prior to the separation of the bonded wafer pair. The bonded
wafer pair may be separated by a cleaving operation. Wien the etching is
per f or redwprowospiset he separati on of the bonded waf er p&cm/Uustéve/odsndr waf er
protects what will becone the surfacel2of the finished wafer from nmechanica
contact with the cassette and possi bl e damage fromcontact with the
etchant. Cenerally, the nethod enbodi nents descri bed herein conprise
treating an edge portion of a bonded silicon wafer pair by renoving silicon
oxi de froWak By €hedMEEYISon al ong a circunferential edge of the bonded
pair. A substantial portion of the donor wafer (i.e., the bulk of the donor
wafer) is then sep f : i s applied
to the edge p(r)llr'ti o%ﬁaﬁﬁgéﬁﬁ%ﬁaﬁﬁﬁ%%ﬁﬁ 'fr(ﬁgb@%%gltﬁhgcnltﬁ}lglaaég ?gt?fon of

t he donora pafabty ofeyatbes, hepastanedmprisimgt he bonded wafer pair by a cleaving
operation. [0045] Wen introducing elenents of the present invention or the
enbodi ment (s) thereof, the.arti,cles. . .a",, "an", "the" and "said" are

i ntended to mean tﬁb%lIH%ngg$g%%§%ﬂ@Pgﬂ%?%agwhthe el ements. The terns
"conprising”, "including" and "having" are intended to be inclusive and
mean that there may ddedltdidd Analtersuga@ihgld berhmuheatidheith kst wehpel ement s.

[ 0046] As various changes could be nmade in the above constructions w thout
depar t i ngh¢ Fdler eendiesiecsiie have etelant thesspi 8#d it is intended that all natter
contained in the above description and shown in the acconpanying draw ng[ s]
shal | be interpret ef,as: blslyRtdoptib¥ied R dM0Tvabdls foditidHel iNGeif 8O 3Rx VWAT | S
CLAIMED I'S: 1. A wafer edge etchant application systemfor applylng etchant
t 0 edges wfeswofphawaldrs yreai covddie vath thheolky.she massategrensitngg axalsompooonf i gur ed

for hol di the.etchant; a roller having an outer surface in fluid

connunicéﬁ} WHCTHAOOHESHHh, the rol ler configured to have etchant thereon

and a wafer cassette configured to retain wafers positioned therein so that
2. The system of claim 1 wherein at least some of the wafers have a handle

oxide in a terrace region, the system configured to strip the handle oxide from the

terrace region to inhibit nodule growth in the terrace region.

3. The system of claim 1 wherein at least a portion of the roller is disposed
in the sump.
4. The system of claim 1 wherein the roller has a longitudinal axis and

wherein the roller is operable to rotate about its longitudinal axis.

5. The system of claim 3 wherein the roller is configured to retain at least a

portion of the etchant that it comes in contact with in the sump.

6. The system of claim 1 wherein the wafer cassette is configured to hold a

plurality of wafers positioned therein.

7. The system of claim 1 wherein the wafer cassette is configured to permit
axial rotation of the wafers positioned therein about an axis perpendicular to a planar
surface of the wafers, wherein the axis of the wafers is perpendicular to a longitudinal

axis of the roller.



edges of the wafers are in contact with the roller, the cassette permtting
axial rotation of the wafers about an axis. 2. The systemof claiml

wher ei n awol2esgis9zsone of the wafers have a handl e oxi dePCh/US2400/06458%
region, the systemconfigured to stril¥ the handl e oxide fromthe terrace
region to inhibit nodule growth in the terrace region. 3. The system of
claim1l wherein at least a portion of the roller is disposed in the sunp.

4. The systemof claim 1l wherein the rol|ler has a | ongitudinal axis and
wherein the rol-l er The syplemaficking vhergindhe gl cpssetts issgniigmedio peawits, 5.
The syst I i t least a
port; on aPPre LR EERDe DR Sl Rofe o i dhadhery TR
systemof claim 1l wherein the wafer cassette is configured to hold a
plurality of wafer sTlmssristbhmf@bhimhlewhémm tiie oﬂ’chlesmﬁast efrthofrolddras m 1 wherein
the wafer_ c sseéi;[ nfr uredf Z]ﬁ i axi al rott§1t %g tL‘ t he wafers
posi ti oné@"t'R¥EF %reé%%ﬁ %B%FQ %@rﬁc B TECTES TP GORAR bft8ke of the
waf ers, wherein the axis of the wafers is perpendicular to a | ongitudi nal
axi’s of the roigler.fhe sYREmSI2M DI h &bl the Buteh@iricdof e rydrey cassette is
configured to permt contact with a circunferential edge of each wafer

al ong t heneshpricallympdidied &g incrrase biclamouniof cighankiptings yfthe paichsufagher ei n t he
outer surface of the roller is configured to retain at |east sone of the
etchant it congs i t claim?9
wherein the oai?er gfulfe QE@&%M%QE!@#QFCQI Aaqn‘?pgg%rg ﬁﬁegi%?lféd to

I ncr ease widfer caswatitetgendraldy edyjactint tosthabutedsiatact bétheudksr. surface 11. The
system of claim8 further conprising an opening forned in the wafer

cassette gener IIy acent t out er urface oller. 12. The
system of claim 11 SR fis %@B@ 1?165611“6 HERF e ﬁﬁe‘y\]&fté?wé sette permts

contact hatwae Eiertnﬁl% déhfa@%’@ct@é&ﬂt‘hb Rlrc@ffer@hl &BEIHMWAIEKa M fith tiEoRLH er

surface of the roller.

13.  The system of claim 1 further comprising a cover disposed over at least

a portion of the outer surface of the roller.

14.  The system of claim 13 wherein the cover is configured to retain at least

some of the etchant it comes in contact with in the sump.
15.  The system of claim 13 wherein the cover is removable.

16. A method of applying etchant to the edge of a wafer, the method

comprising the steps of:
placing the wafer edge in contact with a roller;

rotating the roller about a longitudinal axis of said roller, wherein at
least a portion of the roller contacts an etchant contained in a sump during rotation so

that etchant is applied to the wafer edge.

17. The method of claim 16 wherein the step of placing the wafer edge

includes placing the wafer in a wafer cassette, the cassette preventing lateral movement



surface of the roller. 13. The systemof claim1 further conprising a cover
di sposed over at |east a portion of the outer surface of the roller. 14.
The syst ewpabioalsgdsm 13 wherein the cover is configured POTMSR@EV064545 | east
some of the etchant it cones in contadt with in the sunp. 15. The system of
claim 13 wherein the cover is renovable. 16. A nethod of applying etchant
to the edge of a wafer, the nethod conprising the steps of: placing the
waf er edge in contact with a roller; rotating the roller about a

| ongi t udiHahe wxics while pgrnytting|rpiation apit ap Axiapernsadicular 196y vlpes sufaged ol | er
contacts ' i ! at| that etchant is
applied ttg@ﬁggﬁg&gﬂg? .15%%%11?}@?%015H%W%Tag?%%g%g%gggi n the step of
pl aci ng the wafer edge includes placing the wafer in a wafer cassette, the
cassette preveldt i nglicanethed ohdwienthwbercirhmuligptewaiahs dre plaeediintthe wgforot at i on
about an axi s perpendicular to a planar surface of the wafer, and wherein
the axis P&°&rallel to a longitudinal axis of the roller. 18. The nethod
of claim 17 wherein multiple wafers are placed in the wafer cassette. 19.
The nethod of ) ai THkmyhed 6f ¢laih €7 Wakein G:3s8Eiricasas halerofRAingg f or med
therein to permt contact between a circunferential edge of the wafer with
an out er feumedibercyt tornsemit spntget beppeenprarcraereeiad tded efi the vefor wyithrasy

conpri si i fer when rotating the roller. 21. The method of
claim 18%%%%1?%&%%3%@%%% includes a handle insulating |ayer, the etchant
stripping the handle insulating |ayer. 22. The nethod of claim2 1 wherein
each wafer is 2. si|Theonetbod ohdsiinat ® furthSOEdmpvafiey rotaimg tidrenter whehe waf er has

b bonded .i di tep.
cen bondeg LD & Bigeedi o step
21.  The method of claim 18 wherein each wafer includes a handle insulating

layer, the etchant stripping the handle insulating layer.

22. The method of claim 21 wherein each wafer is a silicon-on-insulator

(SOI) wafer, and wherein the wafer has been bonded in a preceding step.

23.  The method of claim 22 further comprising subjecting each SOI wafer to
a high temperature atmosphere containing a gaseous etchant to smooth or thin a top

silicon layer surface, or an epitaxial growth step.

24.  The method of claim 22 further comprising subjecting each SOI wafer to

an epitaxial growth process.

25.  The method of claim 22 further comprising removing each SOI wafer
from the wafer cassette and separating a layer from each SOI wafer in a cleaving

operation.

26. A method for applying etchant to an edge of a bonded wafer, the method

comprising the steps of:

forming a bonded wafer from a handle wafer and a donor wafer; and



23. The nethod of claim 22 further conprising subjecting each SO wafer to
a high tenperature atnosphere containing a gaseous etchant to snooth or
thin a t opo=0insessel ayer surface, or an epitaxial grow RCIUSPO09Dd454The

met hod of claim 22 further conprisingSsubjecting each SO wafer to an
epitaxial growmh process. 25. The nethod of claim 22 further conprising
renmovi ng each SO wafer fromthe wafer cassette and separating a |ayer from
each SO wafer in a cleaving operation. 26. A method for applﬁli ng et chant
to an edge of a@Pb’é‘Fﬁj@Gh%Wétg,aW%féf ¢Hec RBpli@ERp PYSSSM P theedseseidhof - forning a

bonded . r; andappl yi ng et chant
wth a ﬂ"g?e({e%@’g%%ﬁ?%t% fi%}%i pi);i/lg?[%%s? %tg‘?]h%g’hé’ggfél "of the bonded wafer, the

waf er edge application system conprising: a sunp configured for holding the
etchant; a roller haswimpgcomfigonet dor lsidihgttee étechaht;ui d conmuni cation with the
sunp, the roller configured to have etchant thereon; and a wafer cassette

configured to retain honded wafers itiagned therein.so that edges of the
bonded wafers are ianm@gn aé’ll{g%qlﬁertsﬁgg?eolpﬁﬁw?C?rﬂlémglﬁgtéoé{‘fvgﬂ%ber ing axi al
rotation tp¢ rdiRe cove Rk Bt cteRan®ficteon2dnd The nethod of claim 26 wherein

the etchant is applied prior to the separation of the bonded wafer. 28. The

nmet hod of claim 26 wherein the etchant is applied prior to the renoval of
the bul k of the dorfovafgasaspeticreariigwed borstrar bowrgded wafers posiHenadethersth 9f cl ai m

26 furth ' - - I etchant to
the edges i AR EhRElT A B b O AR R B ElsodPRr B0 e
bonded wedx@&l rotsticepahatvattrbybouenmwting t he bul k of the donor wafer fromthe
bonded wafer with a cleaving operation.

27.  The method of claim 26 wherein the etchant is applied prior to the

separation of the bonded wafer.

28.  The method of claim 26 wherein the etchant is applied prior to the

removal of the bulk of the donor wafer from the bonded wafer.

28.  The method of claim 26 further comprising separating the bonded wafer
after applying etchant to the edges of the bonded wafer.

29.  The method of claim 28 wherein the bonded wafer is separated by

removing the bulk of the donor wafer from the bonded wafer with a cleaving operation.



