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WO 2007/ 105958PCVNC2007/ 000097 1 Met hod for
separating wafers froma stack of wafers Techni cal

wo ddoShghessThe present invention concerns separ adBRo%o7/000097

stacked wafers. More specifically, the invention
concerns a nmethod for separating single wafers froma
stack of wafers with mninmal risk of breaking the
Vdetird fox separafing wiafiersrremonetaek of orafers s purpose is
present ed. .Background of the invention 10A wafer is a
thin slice of sem conducting material used as t he

,bﬁ“?&\lléﬂ(itfeggvel opi ng mi croel ectronics and

ai'c devices. The semi. conducting material is

rebdn¥ 115%’1‘1%0@00%@:1% 384 a‘f§lﬁ<§i bf E‘Eﬁcl%éd Wa s, M@&r‘.spemfically; the
Whl ct% m Ccr oci rcwt 8 ? %]POt vol t.ai.c

s ar
SBPEoR BT B RS p o ortaslogt wafers
iwigh avinimsl aisk, ofdresiting theawafens pb siathashusing waiciawayes for this
dedk pres¥iifelll s are thus of key 15inportance in the
abrication of sem conductor devices. Wafers are made
in various sizes ranging from1l inch (25.4 nm to
(]-531 igl nch(i 300 ., and thicknesses of the order of
ACKELOFRE oL e BYSBPEP vy, they are cut from a boul e,
aﬁ@f ?Wthﬁ%ﬂc% f s%ﬂag coﬂ&u(:ftfn%rﬂlﬁeﬁm hdedCdsHAL %%%1%9& de'\relo]mntr

sem conduct or ter,d usi ng

élPlé%ﬁﬁl?Fémtnﬁ‘é“ g qulr?ésf awee%t%&kssaﬂ tceaile%t\«g Rpter
ttywinall yemoafr meltiecrybillineesiliecc h1pmaﬁ7eh1ch Thierosdfceits and

he. wat er di 1 cuI "t o separ
TEPIABG), FGhDaRI G AR ! VANoHRREST R, IYAelRFS s of key
fimportahee istthe Ifaﬁmmtmymf@amhgoﬂd@ewm!@mweﬂanual ly .
because the wafer material is brittle. Rough handling
Némfemmjelmadeemmamdus shiee akagieg Hann ¢ hnglp(2fo4 b0 to Hes inches
h?lact ded SOGE ror&&%f"@fl &6 OLfﬁdﬁkﬁ%’erfe?Jlly, they are cut

nt SucC

Lo iptgea il oy me Hitb GRe A ote WRRRAEl y

: %b%ov%ﬁaﬁeﬁwéég%é E@ﬁstgié?ecfpy Hgﬁ Pﬁ@é;:gﬁ@ Sthﬁﬁmgﬁ or ion

urt

'Iscmmomgucﬂodmﬂtmdl usiegersgwi rom t he st ack. A wand

typically consists of a stemw th an internal channel
fAdfter\cheamimg the wafess) théypare atutkad vogaihen with aahimrlage dfciater

fbgfe\nrre%:tﬁgﬁ%ﬁ Ghdter, Hihe v%{f@fy \Rfﬂl Be K%ﬁgg}%@f‘ﬂ&@to tﬁ@ surface tension of
S hRistyER ket R LGl thhobriS o AL &0 HE0g pocBssing.

t he vvafer t herepy allow ng the vacuumtg cause the
t!:gdtﬁ@?eés ﬁémﬂ]ﬁl@ s%g,hglas typlcaﬁy %een gone manually because the
wafer materla,l is britile. Rough handling can easily result in breakage, or chipping

of the edges, which would render the wafer useless for further manufacture.

To prevent such damage, vacuum "wands" are commonly employed as a means for
manually lifting individual wafers from the stack. A wand typically consists of a
stem with an internal channel for vacuum, a broad tip, and a vacuum actuator switch
for connecting the stem to a vacunm source. An operator picks up a wafer by
placing the broad tip of the wand in the centre of the planar surface of the wafer,
thereby allowing the vacuum to cause the wafer to adhere to the wand.

Manually separating wafers has a number of drawbacks. The wafers in a stack have
a tendency to stick to one another, primarily due to surface tension effects. A wand

alone cannot overcome these effects, requiring the operator to slide the wafers apart
by pushing against their edges. This handling can damage the wafers. Furthenmore,

the labour required is a significant processing cost and takes considerable time.
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Manual | y separating wafers has a nunber of drawbacks.:
The wafers in a stack have a tendency to stick to one

wo APdsds prinarily due to surface tension efg@eks2004000097

wand al one cannot overcone these effects, requiring

the operator to slide the wafers apart 35by pushi ng

agai nst their edges. This handling can damage the

Vidifesrpss toFartometnibesepatating abengss hevpubgeadried bat not widely adopted.
significant processing cost and tnlces considerable
UiSh§213490 d286 Thes(the B8&ET A NEROMY 1600 uid, sedheaspvstet or oil, to

Sheath argreshatind 48 s gk BY T i,  Tocd ufe
gexdankiy hfbsﬂhemfermtacl«s tcauding Thah yefes tp evemgsalinke pushed over the
gbﬁh%ﬁé tﬂlﬁ@i&é W@ul@ s%@ﬂlo& ‘B@féﬂ?&?‘tﬂﬁi Jn%nﬁil@y !@fa@étﬁlg the

t t
oaihil SypaRRI AR 1P RPReeiEh AR TG G 8 Ruf fpo ovtermost
E@ﬁh toalide agmnév@ntad;ﬂdeyt Wefep aaf deivehe thinedgemefipe other wafers

bo8ndtlthE dadnebIher\Wiitlon dfiisichehh esudeswifas bRfakhFan
nmanual |y separating the wafers, it still exposes them

to potential danmage. The f| ui dsc{eets cause the

Bt 0546436 eddressey theerablsmssiesemlediahoyee Frdesgrilgs 2 solution
%ﬂn&ﬁid&ﬁll&%p&ﬁh&g&ﬂ@ eafak biyhtireoting Immb&r ®tsagfafiwigtbetween an

8“%5 g@wﬁ'?oﬁ:urg %8%)&}(0%69%“4%@58%5 %ﬂﬂgxg ?1‘1% eﬁé@{a@ tCe ufficient pressure |

b avei SEHciandY spaad FREsCHPIR the WakE ﬁae 1p gpuse the outermost
iwahr\tb deysdrhte ISQQ.amahang fome theeddacenb wadémeithourdateral movement

%&é bgéggehef@ 81%](3(:{ Ml &a&%e%feﬂt ﬁrargeéék %ﬁﬁ@ﬁt dahsing
§

: éﬁkﬁgwéﬁ %es%r t'ﬂge 5§ f%@ﬁéssthg %ﬁ%ﬁ%@%ﬁf&? ematover the dam

efs

E EpEiae prtcsn e i rawﬁﬁ%tﬁﬁlf SRPEIYS i tepRpaI g aters

‘anﬂhundsthhmgvﬁé ovafet adgestwitl adseetsufficancionamageSherber

to separate longitudinally fromthe adjacent wafer
wilthbagli tHeadodilittdnspressrad abdwer sholvetwbormnatediinetholds exith fesluced risk -

s‘ﬁ %ﬁ Saldl® 1%@:{ee§e2>ai- a%h oft P%?&Sg el @ﬂﬂteé:?%@{vvﬁ&rs for potential

ntact ers. Anoth obj ective
flamage.separate the wafers without striking the wafer
edges with a force sufficient to damage t hem

Aht Rensghf JoNentse descamss preveneliedden sePaning HalHut dinimal
ek fadspoking thesoe damiagl THiE v dataniagisigg wahErewave stove for

i ey still expose wafers for

H%ﬁ%éﬁfgv%?egé ﬁ{é}opw% %trléelgent i nvention describes a -

w et hod fo
%Fro £ Fﬁ: ﬁ% 8?51%5%—8 §ﬁé‘c%s¥k}f Nv%éonef'%:ltr g% e’ac waves are
Gl @ﬁ(f\mlaén@t b%d $0Y Mty tn 300 FHmTolar melegpics gnd iree tons in
£RPP A interia?SMspondvay dwsafields Yyosmaidhg a molecular friction, which
fsifid [PHBE R8h Gl B Sehol BPmasL5f MO TRABRAL ThEANRRost for
utﬂxzatmn of microwave energy for heating, sintering of ceramics and powdered
metals, drying, binder removal, glass meltmg and plasma geperation, is steadily
increasing in the industry.

Microwave drying may play an increasingly important role in attempts to achieve

shorter delivery times and reduce warchouse capacities.

Use of microwaves is gentle and time saving. In conventional drying, energy is
applied to the surface of the material by radiation and convection, and must
penetrate the inside in order to achieve uniform heating of the material. The thermal
conductivity and heat resistance of the material mainly determines the heating
process. Sensitive materials often will not allow high temperatures. If the material



in the frequency band 300 Mz to 300 GHz. Pol ar

nol ecul es and free ions in receptive materials.
‘respond to these fields by creating a nol ecul ar
friction, which results in heat generated throughout
the mass of the material. The jnterest- for
utilization of nicromave energy for heating,
S|nter| of ceran1c pomd ted 30 al s, drying,

ok LB e .

pro duetyrying may play an increasingly inportant role in -
atte ts to achi eve shorter ellve times and red €l ed om th
Mmo%‘i"éﬂ# Rl Very fracindieay o {%@m&f T8t BB BE VRN TE Séi“ﬁta ed on, the
waves ibinmediagdywpengratd the bolyveb licated| andl thy iconyerson of eppraydegins. When the
source R3IRRel 86 thOndalicy SHtsAESs %m&ﬂﬁdm% hékkin ¥ drcBlirdtph&Rs are not -
nd convection, and nust penetrate the inside in
requireds qor t o achi eve uniform heat| ng of the material. The

t hermal conduct IVI'té%nog F |st ce of ion h
Use of migropayegnersyilon Gy aet dp &8 efsf?ﬁc %‘S"%?%%é‘é‘?n ion has major
potentisbenigidl iadrentrptsevtraonveofienahbepfiing. Thmmveatwwtmcgh space- and labour
efﬁmeIﬁ ﬂrﬂaﬁﬁﬁts Ws@&nerdyfthdnh@owRingthb@), and3t ipasy ﬂﬂ%ﬁtr(ﬁﬂﬂl&rdi’i&lgy supply, i.e.

lnstantaneous COH | Vlfte}{ér%su\}l)glﬁtmgﬁ%h eg.{lt%t ?COQIE g’ﬁgééOdS

uhavoi t ona g te gl es,
therefore, are subject to strict I|mtat|onsinthe
manuf acture of many products. M crowave heating is
Summarg pfthe yented easy to regul ate. As soon as the
m crowave source is swtched on, the waves
Embodimente df the plesenpienatioasek tchotidaymetbodder spaieting stagled Vtaff'és with

mmlmag@gk\b@(,&mﬁ%t%wgﬁ%r gy begins. Wen the source is
switched o the heating process stops i medi ately.

~In orderj-tQ Etglvgﬁﬁhé RYerBBA 160D Fh&&lﬁ@ﬁﬁ@s‘ﬁ o RERHWO Atk bk th B4k mxleﬂiﬁng
d tg nc]‘k wave energy for drying a stack of wafers
- drying the. 813 fo the present invention has ngjor

The ﬁrSE rs?cilljéleelzsﬁtgaggdl tﬁ%%lﬁto géa%ﬁltét?ﬂlg%] %\é%éeﬁ%tgg\éx%gﬁra’gcpn Iﬁ%ﬁlrsted by heating
with interhilibeitengmeanst Tiporgadid shawed $habdusing Jeatingiin avigeinm shemheidde
temperaﬁ[ﬂéi inithe W& vOBSY st A& K Hoiling PoRNA HFiven pRbyre. Usi@g a heating element

in bottoi,r]l o%tnher%%a%iy gf/)vgaﬁ"erg %2\;35 ghar f %zﬁpe% glythess!éﬁ[? |a1¥d 1\{\4:31( aslﬁ%r thme to transfer the

u erio umary o
heatﬂ“?‘iﬁbéﬂﬁsl%@'ﬁ Enbodi ments of the present invention seek
provi de a nethod for separati ng st acked waf er s

The Secwdtlﬁethﬁ%l‘f?aﬂlgaﬁdﬁky“éﬁ Ofb’faéeé%“ﬁgm{“i‘rg Vst p-vhefemigrogaye ¢ eating was
investigated psaepoptible msthpm (s hieatigs of pwakpiidcant has

i nvestigated two different nethods involving g
The resyligef S apg mysstiggedingthodpard the dictects consgm s @3?&@ ater has
shown thi eheliB@nd nethodt abeprefehrahdyer Thehveroad miathodisdpidrganticamd eicient for

Sepmatlggﬁé&ggga@é heating with internal heating neans. The
resul'ts showed that during heating in a vacuum

Accordl‘r‘ig ?orEEeeﬁ]i:s)t EIsPé%t LERD t&higitfl@et LE‘n El{%?e 1¥\ﬁlrovM@cf £hsh&d ﬁpinhfv?cﬁﬂly

essure.
separatipg HEFR R LTHSREL Wﬁfgﬁéﬁtd?ﬁeﬁ?g e Pl ton g pe wherethe method
comprisgs plagngibt siadef grfedi iv amigrmwalsesalgneoied axpgsipg the atlaoss far microwaves

with an ifSin} irﬁ%nfe%eﬁ&cﬁ&h%giﬁg tht RatehBadlredn MicOM@Hs th@apiAckereby releasing the

force keeping the wafers together.



The second nethod investigated drying of wafers in a
m cr-owave stove, where m crowave heati ng was
i nvestigated as a possi ble nethod for heating of the
waf er stack. The results of the two investigated
met hods and the dielectric constant of silicon (Si)
and water has shown that the cond nethod is the
preferred one. The second nethod is both gentle and
efficient for separating stacked wafers. According to
After exf)déﬁlgfthd Sdck @5 pekts t6midrb evapésa&&ntn dnar\gg aiid 1 périod sefficiently long for
the wat T —[%V{;éj %g% tEe R»Pf;egs f {(‘lg g%) a e}ﬂ ﬁ At lRQr Wah&r 1§1anually or
ers gether y the surface
mﬂmﬁﬂ@%b@?éﬁwdﬁﬂ&aﬂwaﬁd wher e the met hod conpri ses
pl aci ng the stack of wafers in a nicrowave cabinet
Accordingnty eerprols hamert ttfethvatesens iesation, dhpady BVided B Spiem for individually

separahdgma%ﬁﬁ‘blﬂ aafdk bff WaFerp épt Gstealsi thgsirae temioarof b éliideenracterized in
compns%%a mlcrow%ve ctagnef%\{\%&lolgé%&lg fc% I%%';o%ﬁ% tl{ee\!\/% If&gnl&]a%a\ffeg Wit an intensity

t oget ter (gpg5|n%§hg

and umes:tea@de cafsmgdkeeﬂ@ PepReLIhE “RETES GWPPf?teaﬁn AR r scparafing the
wafers. time period sufficiently long for the water to

vapori se, the wafers can easily be separated from .
The inve@a@his 0éflved inahd dppendedpuaf ¢igimor aut omatically, e.g. by

using a robot. According to second aspect of the

present invention, there is provided a system for

i ndividually separating wafers froma stack of wafers
Detailedizpdrifitiog ef theinveyti¢ethe surface tension of a fluid,

characterized in conprising_ a mcro bi net wi.t
The invepversethgy ORRBEIAlY SEHEAREPERE I15h 2 HG O WAL ‘ol py the
surface te3toa o b flyid all ndvw hedgpettied dy fudgbardetady t he fl ui d bet ween

the wafers to evaporate, and robot neans for
The waféir@ﬁa EdjdcRd td Néryivg bRicsss 1rﬂfbe/1ﬂgnMemtv~ifa®€B s joledessadmiprises pRcing the
stack of & %rﬁ%da? gic %avg {:ab?lle Iaﬂ?exp@ﬁﬁ%&l} @?f o 1 hik Rk R V\%‘n ah lﬂﬁensﬁy and time

|V|dua y

period Caél@b%hﬁﬂ“ﬁgpfﬁ%ﬁé%”ﬁ?‘dﬁﬁwﬁe%‘ﬁ’ﬁdﬁfeﬁ‘fm HEPUPS: kept

toget her by the surface tension of a fluid wll now
The cabigst caehs@rstapdard pabineLiyseh Bymigorarq ovenniar Yagkiteslegirgmagnetic waves outside
of the calib jieeti@do EBwe rakation gafpy Cessbindt way vithegbaxicsed onyavtys:losed.

The process conprises placing the stack of wafers in
Ina prefé'rdfﬂ cRiboNRE, Thabibiet furthetoR)Nas teffpetatne wafrdmsafisdn addition to standard

rowaves with an intensity and tinme period causing

nnmvwmﬁquﬂmaﬁ§ preferably water between the wafers to

o Rt U S0 o620 B BRARES ANl i
speed updt ¥ Propess e hNBYESITHY GISA P teth IBSTPEC helaiTaViFR for removing
moistureppddRtd. in TRrezaRiingtlenbly inlideerThgs edpasaly ioporfar it b ylosed cabinet is
used closed. In a preferred enbodi ment, the cabinet '
- further conprlses t enperature control nmeans in
iti.on t9 r r

The size og e ca e,lt \S;’v C % t?%g&lg ﬁﬂgéiﬁdg rﬁ&(s:gg?n% ?x?hgléér \?g gv%rr% to be treated at
Oﬂeﬂmﬁpunp neans for applylng vacuumin order to speed up

the drying process. O her techniques may al so be
The appadetifigothoivne schamelicaew af 4 balqpagsssstiedryiemuapkpwaters.

noi sture produced in the process is preferab
For batch protaseiag] theRiten FempripeTiaeypr bt dha epaveypt el Vt‘}?/ | guejthe stack of
wafers ﬂﬁé\@h @Iﬁ:tmﬂcﬁj W8 Gven Migh Hdp2@i 104t id Aipusealni dietizanol nudep@fdafers to be

treated, i, on ?ngsm% eawzetfe%ffo}{?: eg?%%r %‘d t@;ﬁ@?e%%ﬁ 5 1061%1621 g&%ﬁﬁr dph?&ater to vaporise.

rea one I gure

Mlcrowaéilgsoc)é\lﬁ 88 c%(:l}‘%ﬁiga Wih}é’lg :Luﬁ%d? r Op reg tg E‘éhglg ugs f%,c %epﬁédu?&g) tﬁjer dﬂnﬁg process.

Inthe foffB e AT BT %wgea@,%&?% R
with a speed that is adjusted to the size and nunber
of wafers to be treated, i.e. exposing the wafers for
an energy and tine period sufficiently long for the
wat er to vaporise. Mcrowaves can be conbined with
hot air and/or other techniques for speeding up the
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WD 2007/ 105958PCT/ NO2007/ 000097 5 One or nore stacks
of wafers are placed in baskets nmade of m crowave

wo bdoheea¢ ent material, i.e. material that doesciiRbaee7/000097

pick up the electromagnetic figld, and is resistant

to high tenperatures. The baskets are placed on a

conveyor belt that will load the wafers into the
Sirecorovnaressteckisioferaterpise plaved o bagiets madg of microwave transparent

- Rt DY ShiterRY that HesSh@qiclotp Wi gestréMpovgit fidld, and is

m Gr.o e Qr. s f t d th ti
TosatEptR e 1SS ’s San be an automated process

sed th ight of th t 5. of f d
HE2 HReitdls Ersopgarin o et dion el a, S a0 e waERT 3G the
mistoveaveawbinst. Beveryeyoniadt sdywehtngousinmoye bk stack of wafers
mﬁheﬁfgnh @rﬁaoﬁﬁblﬁ gmgk,zd&‘i ne&t & & s’o\&lﬁ%ﬁhﬁ%dﬁﬁ&l édﬁiﬁtueétﬁéi ,

an one .or severa C

oo Ths 8 brrre: siaReRldToPRs Bhedfy Bl olhf gt the stacks
af wvaf¢rs exnesegytoghe myengovandson, i.e. the energy

requi red to. heat the wafers to the process
Temstacktafreafptsumnivoatait pet esfewo or bevesalrhodradi weers. The stacks

Il OBl ShA AN RENGI rrgb_@ﬁiéinr A4 fiR mibr6 WAve\tebinet can hold one
unb is that a mcrowave out put

dryin the rul.e of t
BFXéVQE%ﬁtg&s@gH?erWet vaporate 1 kg of water per

ur. This ryle applies. as |a as initially.there_js
356 it BRI £ 0 B e SRORARE A6 Y AT, L. the enerey
aespardd| ty hefit B@0vafetsito dhe priceesiemypmataraplng haattlossss tofthe
A Of water will need less than 15 minutes to
evaporat% with a supplied 20intensity of kW This

'Tloldé%%r%ﬁg he erd &Eai%cpm\fﬁic‘f%gt@%l HoPMumb is that a
has the capacity ~drying nore than k%o wet . .
FReioFEYe R OT ;i K Wi is raqiERgh to gvagoratg, | kg ot wates perdipr- This rule
kppliksyasi long aniditialby theop & sitffioient mpignoer t o achi eve

an efficient batch process that can keep up with the

Bt habésnshospetbdt af assaindls of 80@ shiconaliess tentaining b tbtal of

69 r&é}:ﬂg A watdekitl ﬁéeﬁe%r{ﬂaﬂ\@s Fhinutes to evaporate with a supplied

intensity of 1kW. This illustraies that & microwave working at 1kW output has the

~ capacity of drying more than 20 kg of wet silicon wafers within 1 hour, i.e.

approximately 500 kg/day in continuous operation.

In order to achieve an efficient batch process that can keep up with the production
speed of wafers several parametérs must be combined. Power, time and water |
volume must be combined in order to achieve a gentle and fast drying process. The
time is given by the speed of the conveyor belt and the length of the tunnel formed
by the cabinet. The power can be in the range from 0,1kW to 100kW.

The invention has been described by a preferred example with reference to the
figure. However, a skilled person in the art will realize that several variations and
alternatives exist within the scope of the invention, as set forth in the appended set

~of claims.

The main principle of the invention is the described method involving use of micro
waves for drying a stack of wafers. After the drying process the stack of wafers can
be separated either manually or automatically. '
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25 vol unme nust be conmbined in order to achieve a
gentl e and fast drying process. The tine is given by

wo 3i¢nseged of the conveyor belt and the | engtpcphobddemooosr

tunnel fornmed by the cabinet. ghe power can be in the
range from 0, 1kWto 100kW The invention has been
described by a preferred exanple with reference to

il hef ¢aparof anlagiveveatic process; hirebbtmenderised fohthegnupadel aof
sERdrh&6n, dider HRYAS & outsidb AF HRNSabane vaRkak e Adfiny Bfocess is taking -
exi st wi'thin the scope of the invention, as set forth
PI#€he appended set of claims. The main principle of

e inventjon is the described nethod i nvol. yi sSe X
.EFW'&QO@%H&\F@EWBPH &t %P‘?ﬂfj r%’csa"eléﬂg? plase é‘il%ge %%t%}'lﬂg cabinet

thexe drey differentquefesradmectbodeforafoinmiies dependitgpon the size of the
ted either nmanually or automatically. WD

2007 1'0_5958PCT/ NC2007/ 000097 6 In the case of an

LB §?185ﬂ CESRet Gith P0G, 6ANP Snt SELL 0P Wb at a time, the

pur.pose of separation ther: 1 pnsi.de or, out sl of ..
dRehE 2Bt o BF atoPRES SRR bY UEtiag airebetiesids Ty Sehinet perform

klie sepasaticmoat i ¢ separation of the wafers is to take

- place inside the drying cabinet 5there are different

Pi ehe efmbddireédiatifectionaldontglitd hatetapefudieng titnp o waves can be

0 S ] C e )
belars ahepe%%gg thag matho %Sdﬁﬁ%%’agﬁqslcéﬁé?& Tgipovet %%fb; dried part
b ket sthels ivdeld the othdripaet ispeidgodiied be msepaoithodirectdbally
QB SITRP A IR R ails! ?ﬁfs't@éﬁ{i)%&omﬂ Spde@diPRERTRE afnﬁrse?a:ration
emtting mcro waves can use such that one end o -
PH¥C8t-ack of wafers is irradiated and consequently

DAL BB B AT il ity i

dried before the other, |f this_method iz(&%g% waf. er s |
{VERIRTS, the wafers

dm passeotralepee Fap sty me ragrethan oge stag
ehicki@gtihe calither cqpalsd irtaslidted withdnicrd Wavespahie afstackdeing moved

& pﬁ%ﬂ@ﬁ d ¥r GRMaLRI Eh B ﬁiﬂﬂl&@ﬁ?%@b&%éaﬁs%ﬁﬂaﬁﬂ? wafers
W speed up the drying and separation 15process. In
Lz thsystac %’fﬂ@ ®I¥abi net for drying nore than one '

stack of wafers, the wafers enferjng the_capinef can _.
Beon thearhet Band iheliopranen ikipdake RICE ouiids @ ?bets’tévwg cabinet, a
pEhot dah @idkhep diehetaclesitiwafers htercading dtied and betngandverdo the

: ' f the stack of
P g B B HL e’ coparati on i Lo
Rk %ré)sleﬂf fvelhsh gsen&fregtpi%tegr%'smco‘ﬁa@hfé%, ‘bucan be use on all kinds

of wafers. The method can further be used on all kinds of disks held together by
surface tension, i.e. a fiuid.
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robot can pick up the stack of wafers after being
dried and bring it over to the | ocation where
separation i's to take place. The present invention is
not restricted to silicon wafers, but can be use on -
al | kinds of wafers. The method can further be used

on all kinds of disks held together by 25surface
tension, i.e. a fluid. 7. 5 1. 2. 10 -3. 154,

5. |
' CLAIMS

. A method for individually separating wafers from a stack of wafers kept
together by the surface tension of a fluid, where the method is
characterized in .
- placing the stack of wafers in a microwave cabinet, and exposing the
wafers for microwaves with an intensity and time period causing the fluid
between the wafers to evaporate. ‘

2. A method accerding to claim i, characterized in that the fiuid is
water.

2

A method accurﬁmg to claim I, ¢ h aracterize d in that the wafers are
silicon wafers.

4. A method according to claim I,characterized m that the mxcrowaw
cabinet has atmos?hcnc pressure.

3. A method according to ‘.iaml l,characterize d m that the microwave
cabinet 1s a8 Vacuum chambe*

6. A method according to claim-l,characterized inthat'the intensity oI’
the microwaves and the exposure time is adjusted such that the amonnt of
water between the wafers has evaporated.

7. A metbod according to claim l,characterized in that the microwaves
are directionally controiled such that one part of a stack will dry before the
other, thus enabling separation on wafers from the dry part while the wet patt
is drying. ' ' '

8. A system for individually separating wafers from a stack of wafers kept together
by the surface tension of a fluid, characrerized in comprising a microwave cabinet
with means for exposing the wafers for microwaves with an intensity and time
period, causing the fiuid between the wafers to evaporate, and robot means for

separaring the wafers.



6. 25 7. 308 35 9. A systemaccording to
=i m 8, characteri Z&H tebren ( '

Eat ed i nsi de the nillEcwtaYgabi net. 10. A system &
_ according to claim8, char acteri zed in that the robot
. C means is | ocated outside the gnicrowave cabinet.

' 9. A system accordingtoclaim8, charact erized in that the robot
means is located inside the microwave cabinet. -

10. A system according to claim 8, characterized in that. the robot
) means is located outside the microwave cabinet.

G




