EVG 18396 au08 Device and Method for Processing of Wafers Specification  The invention relates
to a device for processing of substrates or substrate pairs, especially wafers as wafer pairs, as claimed
in Claim 1, and a corresponding method as claimed in Claim 8.  Process systems or process
devices of semiconductor technology are generally of modular structure. They conventionally consist
of different chambers in which various process steps are carried out. Thus, for example for
pretreatment of wafers, process steps such as wet cleaning, plasma treatment, etching or heating can
be used, while for primary treatment of a wafer, bonding, lacquering, imprinting, embossing and
exposure are possible. In known process systems the wafers or wafer stackd g%?ﬁ%}@ported with
cassettes between the process systems or modules of process systems. During transport, the
contamination, damage, fouling or oxidation and thus influencing of other process steps can occur.

Contamination of the primary treatipgit ghavihess epveeniiediwents of successive wafers, therefore
in loading and unloading of wafers, is also a problem. Furthermore it is critical with respect to time

that in the primary treatment large pressure differences from atmospheric pressure as far as very low

pressures of 10-6 bar or less must be overcome. |
Specification

The invention relates o a device for processing of substrates or substrate pairs, eépeoiaily
wafers as wafer pairs, as claimed in Claim 1, and 2 corresponding method as claimed in Claim 8.

Process systems or process devices of semiconductor technology are generally of modular
structure. They conventionally consist of different chambers in which various process steps are
cartied out. Thus, for example for pretreatment of wafers, process steps such as wet cleaning,
plasma treatment, etching or heating can be used, while for primary treatment of a wafer, bonding,
lacquering, imprinting, embossing and exposure are possible. In known process systems the wafers
or wafer stacks are transported with cassettes between the process systems or modules of process
systems.

During transport, the contamination, damage, fouling or oxidation and thus influencing of
other process steps can occur.

Contamination of the primary treatment chambers between treatments of successive wafers,
therefore in loading and unloading of wafers, is also a problem.

Furthermote it is critical with respect to time that in the primary treatment large pressure
differences from atmospheric pressure as far as very low pressures of 10° bar or less must be

overcome.



The object of this invention is therefore to optimize the processing of substrates both in terms of the
sequence, and also to avoid contamination, damage, fouling or oxidation as much as possible.

This object is achieved with the features of Claims 1 and 8. Advantageous developments of the
invention are given in the dependent claims. All combinations of at least two of the features given in
the specification, the claims and/or the figures also fall within the framework of the invention, At the
given value ranges, values within the indicated limits will also be disclosed as boundary values and will
be claimed in any combination. The invention is based on the idea of coupling a primary treatment
module to at least ohe* ShéTeR{thie v eHBRILIR IR eersimirdemersrsinmelisEbREEIIRogBN that at least
one of the preéreatn} nt modules gn a}t Ieasif one of tpe a tertre?trqlent modéjles and/olr the primary
treatment module each act as vacuum-tight I0CRE T aR iR EEh  PYEBSAEHEN B JUIE: Brimary
treatment modyllg g aftertreatment module. At the same time, according to the invention in one
embodiment of the invention it is provided that at least one of the pretreatment modules and/or the
primary treatment mbidudejantd/anhaiieastohefatthe Alteireatine B Maoshues carkpespacially exposed
to pressure, a vacuum, and/or can be temperature-treated, especially can be heated independently or
regardless of 81 Befatemraibdnle. the daperpist waipnsihsitatinaidhexibieleriuprblisf Hawmprocess system
according to the devi%e as claimed in the invention a time-optimized, even paralleléprocessing of

several substraitEa LB SRAHLEFUIRNTE AL X Crimal o h e TRt B UHE i based on the
lockike coupling, LNz AYNLRIGRSS WARUIES FANAmnAAN. LAMRAS, foulag.or pidation by
decoupling of the substrates from external effects, especially in the loading and unloading of the
individual modisleSaris/sRsoOhMackill be Hamespesiatyndwaniageous if the primary treatment module can
be loaded and unloaded exclusively via locks or a positing system. This is achieved as claimed in the
invention by there béhsdoberthon ipbated amtteriten othieivb chrimacp upledkin thdumameawbeelock to the
primary treatment module and also an aftertreatment module which is coupled in the manner of a lock

to the primary FRESHHERTGHE B IpTens eletretirat gudeiaiir ebaettisng esrridirimary treatment of
the substrates or. WalkheathIall ReeURMNIRTPHENEIEIMS, CONTHONS A05R natiake piace at any
instant of the processing nor dsurlng the loading an unioa Ing of the primary trea mént module with
contact with thg.gnvikanmentvIheRimanctieatnenlRadigdsace g yaampletglxdecoupled from
the environment so that contamination, damage, fouling or oxidation during the primary treatment of
the substratesnisdessentiatiyprectudedicFurthesmenépthereriithe devantaige ithat taesiepspreparatory
and subsequent to primary treatment can be moved into the pretreatment module and the
aftertreatmentdiBiiE depb S AIRY Yeddhs phisrtiare R He nre e tpras G s e rader therpiEriture. In the
primary treatrqent m %%Igu as a )'esuft of this gﬂtlayagelower Eiressu e diff%rence,g d/or te‘;R erature

. reatment at least ope o rtreaf dules can be especially ex .
difference than trom the amblen(f?afmosp eric pressure"B PSR R SRR EEsPose ccording to

one advantaggpiseMRAMReMOLIDG BIERNGR.IL RRLAVIGRGINALINS RUMAN HealRapLEhamber can
be switched as a lock in the loading and unloading of the substrates. Thus, when the primary
treatment champediésshéingdpadeehoaiithe same time aftertreatment of the substrate which has been
worked beforehand in the primary treatment chamber can take place. When the primary treatment
chamber is being urifotittetryctiripéesd i/ liskivle ssamuetitibepretesatyrientasfatiinptbsddystsate which is to

be worked in tI']e_ ana%y treatment chamber can take place in the pretreatment chamber.
ciaimed in the Imvention a time-optimized, even parallel processing of several substrates is provided

within the device as claimed in the invention, in which based on the lock-like coupling of the
individual process modules contamination, damage, fouling or oxidation by decoupling of the

substrates from external effects, especially in the loading and unloading of the individual modules,



In another advantageous embodiment, it is provided that the pretreatment chamber and/or the primary
treatment chamber and/or the aftertreatment chamber can be heated especially separately by means
of a heating apparatus. It is especially advantageous here if the pretreatment chamber and/or the
primary treatment chamber and/or the aftertreatment chamber are completely heat-insulated. In this
way exact temperature control is possible with heat loss as low as possible. To the extent other
correspondingly made pretreatment modules can be connected upstream to the pretreatment module
as locks and/or other correspondingly made aftertreatment modules can be connected downstream of
the aftertreatr&tMBHule as locks, the method sequence can be further subdivided so that
eptimization of the passageimer ndle RRGess seience arseR.Hare s conaaaple,as clamed in
the invention that at the same time several pretreatment mo Uies are wec%ijy couﬁlré1 0 one

pretreatment el e-Niailask AR s B USWARYTHIIR ARIRASIVE dIglke alme Rl SleRstsanrLroceed parallel
and accordingly staggered in time in the upstream pretreatment modules. This applies analogously to

the correspondéng aftkertreatrentimodulteshich isByutie lodksenagofdadéd asipressamartacksand/or
temperature locks it is possible as claimed in the invention to control the pressure and/or the
temperature b?i%ﬁlf*éé‘éjéﬁ?iﬁﬁéféﬁﬁ?fﬁéﬁ’iﬁﬁt Bl phithantreat umad g oloth & darreitment
modules. For loading,and, unloading, as claimed in the invention there is a loagding and unloading
apparatus, esgg%%ﬁgl at leas H’ésr% ag%gipﬁ.gﬁ‘rﬁéa g\t?%reféal &t 1%1%613 I téeglﬁn ngﬁ%l%ding of the

substrates intofout- el {he.REmary:Heaimentshamher ad/alhe.Pislea et chamhen.ang/or the

aftertreatment chamber, and for parallel handling there can be several substrates/wafers in the
process sequeiite; ascakanimed dortetio eniig arsemeralrobiahapiisanl husder exdmpletn each
pretreatment chamber and/or each aftertreatment chamber there can be exactly one robot arm which
can engage th&@TEshEdtiVegnanprert Prepreemsertspampaicneer rgharabilriseuettdmber for

loading and unloadjng of the respectively adjacent chambers when the respective Jock door is opened.
According to é}%}%me%%%eﬁ%ﬂ?%?f\fgﬁfﬁtg%’g lgﬁﬁ%éﬁ?f@f’ﬁ Plive ShOSHEA FIS B AGER hat the primary

treatment chaimbghepiy e padec.al de-nams dmad o Re RIS HRATENLE0ATIASK AR can be

unloaded into the aftertreatment chamber and/or the pretreatment chamber andthe aftertreatment

chamber can kejopapaaitheisarmeimmendanthe fdishiackdronand wrnlnageasedathasasend lock
door. Other advantages, features and details of the invention will become apparent from the

following descriptibnabtireterrs heldnmstarirmbodimembeaprhusingrtirerd rakingsiperature. In

the primary treatment module as a resuit of this only a lower pressure difference and/or temperature
difference than from the ambient/atmospheric pressure pawm need be overcome.,

According to one advantageous embodiment of the invention, it is provided that the ptimary
treatment chamber can be switched as a lock in the loading and unloading of the substrates, Thus,
when the primary treatment chamber is being loaded, at the same time aftertreatment of the
substrate which has been worked beforehand in the primary treatment chamber can take place.
When the primary treatment chamber is being unloaded, conversely at the same time pretreatment
of the next substrate which is to be worked in the primary treatment chamber can take place in the

pretreatment chamber,



Figure la shows a schematic plan view of a device as claimed in the invention with a pretreatment
module, a primary treatment module and an aftertreatment module. Figure Ib shows a schematic
sectional view of the device as claimed in the invention according to cutting line A-A from Figure la,
Figure 2a shows a schematic plan view of a second embodiment of the device as claimed in the
invention with a pretreatment module, a primary treatment module and an aftertreatment module,
Figure 2b shows a schematic sectional view of the device as claimed in the invention according to
cutting line A-A from Figure 2a, Figure 2c shows a schematic sectional view of the device as
claimed in the inverlfidreHEEatEIveEte e GENG MsEtELE Trofderitat borrigtirees sk apd/or

pressure/tem&eerature }gaqram_c%g ab@%£g%? %%esea%tlgrlt%etgﬂlrg élgae | %\‘{;%Igghgg“% Jrocessing of substrates

. g men, 1
and  Figure ZShows g Sectionarviely's evice as clal e mventtion with a pretreatment

module, a pr'@9&%@@%%%5@%%%&&@?%%%@3@@ éﬂ%lﬂlﬂj&ous here if the pretreatment

chamber and/or the primary treatment chamber and/or the afiertreatment chamber are completely
heat-insulated. In this way exact temperature control is possible with heat loss as low as possible.

To the extent other correspondingly made pretreatment modules can be connected upstream
to the pretreatment moduie as locks and/or other correspondingly made aftertreatment modules can
be connected downstream of the aftertreatment module as locks, the method sequence can be
further subdivided so that optimization of the passage times in the process sequence arises. Here it
is conceivable as claimed in the invention that at the same time several pretreatment modules are
directly coupled to one pretreatment module via lock doors. In this way time-intensive pretreatment
steps can proceed parallel and accordingly staggered in time in the upstream pretreatment modules.
This applies analogously to the corresponding aftertreatment moduies,

By the locks being made as pressure locks and/or temperature focks #t is possible as claimed
in the invention to control the pressure and/or the temperature by corresponding switching of the
pretreatment modules and/or the aftertreatmeﬁt modules.

For loading and unloading, as claimed in the invention there is a loading and unloading
apparatus, especially at least one robot arm. The latter is used for loading and unloading of the
substrates into/out of the primary treatment chamber and/or the pretreatment chamber and/or the
aftertreatment chamber, and for parallel handling there can be several substrates/wafers in the
process sequence, as claimed in the invention several robot arms. Thus for example in each

pretreatment chamber and/or each aftertreaiment chamber there can be exactly one robot arm which



The same reference numbers for corresponding components are provided in the figures. In the
embodiment of a device 1 as claimed in the invention shown in Figure 1 a pretreatment module 9, a
primary treatment module 10 and an aftertreatment module 11 are arranged linearly in a row. The
pretreatment module 9 consists of a pretreatment chamber 2 which can be exposed to a vacuum and
which surrounds a pretreatment space 12. A pressurization apparatus which is not shown is connected
to the pretreatment chamber 2 and can be controlled by a central control apparatus which is not shown
in order to be able to control the pressure in the pretreatment space 12 with the retreatment chamber
2 closed. Via ‘é“{é?ﬁﬁ)‘@ﬁﬁﬁﬁépé%%@w&ﬁbﬁ?ﬁfﬂwﬁ?ﬁ@ﬁ@?@ﬁ%ﬁ“%@ﬁﬁ?@% E ®ace 12 can
be heated an rcoo d th eratur ure apparatus be con roll the central control
apparatus. Pa% ?oad e chrnétregﬁe msﬁ?c‘r%hvgap Wi Q%Er%’gr ovrhﬁ?ore E"vxl?a?ers %é‘ aocg:ordlng to Figure 4
there is a flrsp)%gggat arm 16. The latter, controlled from the central control apparatus, can be routed
through a first lock door 5 when the first lock door 5 is opened. Opening and closing of the first lock
door 5 are likewise sonithiee by tipeceintal oonicolappathiugt of thelihediiat loekdadeSiatthe
embodiment according to Figure | a and Ib is located on a first face side 18 of the device I. The first
lock door ScahergBissarpresshrabaerindadbiisd %éﬁ%%@ﬁﬁ)@%‘tﬁﬁﬁméﬂp?@tﬁéﬁﬂ??éﬁ%pace 12 in

the closed state fth rst Ioc door 5 can b eP ssur ; Furthermore, th retreatment
chamber 2 opc o] ‘J’((gntf"n%’:5 first cﬁ%ggre%u]lgfﬁﬁ Wﬁ'f{ ?é? ?’r‘l Vf Ieegtfﬂ?%cth%ﬁ‘ geof the primary

treatment mogilg, 10,035 A, HRSE DADRINIOF K ARQGR. f0E ilthPERRIX H&Sl‘aﬂ@%i@akﬁaénv?adnﬁefu nctionally

analogous to the first lock door 5. The primary treatment module 10 can be coupled pressure-tight on
the first primagedagkocoqiod to the pretreatment modules 9, as a result of which a modular structure
and a replacement of individual modules 9, 10, 11 of the device 1 can be implemented. By
controlling the first |68krddumSizadaierdirsdpkirilant bekdodpsyhl irremesmbten temthal control

apparatus the pretreatment module 9 can be used as a lock, s%ﬁcmcaﬁéby the first lock door 5 being
closed when ﬁqg"f"f’ggﬁféﬁ@ﬁ‘&?%%%ﬁéﬂ@ﬁ‘ﬁﬂﬁ?/ﬁ?@’%%@m andiss Ry fatment module 10

consists of the primary, {realmEnt ShAMAR"F 1 NISDFREIRRES Ol IS,  PHIMAR, IRt space 13.

pretreatment module, a primary treatment module and an aftertreatment module.

Figure 1b shows a schematic sectional view of the device as claimed in the invention
according 1o cutting fine A-A from Figure 1a,

Figure 2a shows a schematic plan view of a second embodiment of the device as claimed in
the invention with a pretreatment module, a primary treatment module and an aftertreatment
module,

Figure 2b shows a schematic sectional view of the device as claimed in the invention
according to cutting line A-A from Figure 2a,

Figure Z¢ shows a schematic sectional view of the device as claimed in the invention
according to cutting line B-B from Figure 2a,

Figure 3 shows a pressure/temperature diagram of a method as claimed in the invention for



Opposite the first primary lock door 6 of the primary treatment chamber 3 there is a second primary
lock door 7 which is included at least partially in the primary treatment chamber 3 and which is used to
unload the wafer 15 from the primary treatment chamber 3 into an aftertreatment chamber 4. The
second primary lock door 7 is formed at least partially by the aftertreatment chamber 4. The primary
treatment space 13 can be sealed pressure-tight by the second primary lock door 7 from one
aftertreatment space 14 of the aftertreatment chamber 4. Functionally the second primary lock door 7
corresponds to the first primary lock door 6, the first primary lock door 6 and the second primary lock
door 7, controfisgsiioaethdseinsatdontrol apparatus, forming a lock. The aftertreatment module 11
for aftertreatment oI:,the fer 15 after primary freatment irl1 the primary treatment module 10 consists
of the aftertreatmen BN/ BEF AV DHRE THESSREFt XMENE S UE A E L etmore the

aftertreatment, chapher 4,0as 2 SaeapdJackAagh 8 hish nisIacaled aRagsite the second primary lock

door 7. The wafer 15 can be unloaded via the second lock door 8 and by means of a second robot
arm 17 after aftertremingent eatabihanditerrealmeninapacenihasiseenrasdhssaedadkdeck door 8 is
opened. The aftertreatment module 11 can likewise act as a lock by the second primary lock door

7 being closed whelt theesdednttbeladeored is dpiard ihardnviesigeskeyn in Fighe sacond lock door 8 is
located on a second face side 19 of the device | so that a linear movement of the wafer 15 takes place

during the enfFE HIGER5E ¥ UL ACE AR BEIMAE Brate e Al B pifd A freatment module

10 and the afgg%g&}ripﬁégwlpgw\%_ll. The embodiment accordir)g to Figure 2a differs by the .
angular arrangement of tHe modules 9, 10, It so that an altered device I' results. Only the configuration

of the primary treatmgii:ehamband s aitenaskSinee:the.s860 0k RHNARh gtk dRaiIsnetlocated
opposite the first primary lock door 6, but on one side wall of the primary treatment chamber 3'. In

another embodimentef thetinventidn : mdheterrbadimBht\aeesrding do:ppguresiachntdnis an additional
side module (not shown) analogously to the aftertreatment module 11 in Figure 2a can be located

laterally on thE'BiiaFofeRd iR e RBERIR e FraRet 1dembrertralisdageualsraigivhich are

detected du“ralgpgr]a%ug%céc S% Ht:?tvgh]:)r\%mntgr 6[1) 28%%‘:81 es t%q:léll%poq%ie pressure in the prefreatment space 12

with the pretreatment chamber 2 closed. Via a temperature exposure apparatus which is not shown,
the pretreatment space 12 can be heated and/or cooled, the temperature exposure apparatus being
controllable by the central control apparatus.

To load the pretreatment module 9 with one (or more) wafers 15, according to Figure 4
there is a first robot arm 16. The latter, controlled from the central control apparatus, can be routed
through a first lock door 5 when the first lock door 5 is opened. Opening and closing of the first
lock door 5 are likewise controlled by the central control apparatus.

The first lock door 5 in the embodiment according to Figure 1a and 1b is Jocated on a first
face side 18 of the device 1. The first lock door 5 can be closed pressure-tight and has heat
insulation so that the pretreatment space 12 in the closed state of the first lock door 5 can be

pressurized.



A process sequence as claimed in the invention whose pressure and temperature behavior is shown in
Figure 3 proceeds as follows: The first primary lock door 6 and the second primary lock door 7 are
closed. Afterwards the pressure in the primary treatment space 13 is lowered by a pressurization
apparatus which is not shown, for example a vacuum pump, especially to a pressure Prnth less than le
bar, preferably to a pressure less than 10-9 bar. This ideally takes place only a single time during the
processing of a plurality, especially more than 100, preferably more than 1000, even more preferably
more than 10000 wafers or wafer pairs. Via the opened first lock door 5 a wafer 15 or wafer pair is
loaded into the pretfesttmentecRambesmcrdanbor trediisttro Hot enindee Andoily wethted there.
Pretreatment can be a dry and/or Wer%proce_ss step, for example wet cleaning, plasma treatment,

etching, heatiRy SF &R £ HEBret bR imansERtns Tans S adishriea da8 €p¥dally optical
and/or mechagica), 2lgnment ARRY AN Sude fm%ﬁg%ﬁg%ﬁ%t&%?{o%r%% s RiGHeamensiep the

pretreatment space 12 cahn be evacuated via a separately activate ressurization apparatus.

Before opening-ihe-firsbaomnan:iosksora Bruanipaserbafirstlockidednsd: siclased and the
pretreatment space 12 is evacuated, especially to a pressure pv, during or shortly prior to the loading

of the pretreatmeteatchambeéyld bfdesethibe! ¥Bid bapdplefenzblye kwds thdma®iz baindsodthht the
pretreatment module 9 acts as a lock for the primary treatment module 10. The wafer 15 is loaded

by an internal NS Ort &y drehibsdr e bedTBlsBEdrrh, through the first primary lock door 6 into the

primary treatment c%ambgr N ‘IEh ndtheSfir%t ritm§r .Iockld 0 6ig, closed. [P rin t%eloading of
the primary treatment chamber igeg'mt gcseg%rnc?%rfr%alrr; %%t}aévog‘?%‘{%’ rco%i%ﬁf o (Sesce%. he pressure

is preferably fusthel ipweredio Peuealess: thaniiskal veven 1e1spreferably, 10 bak lock door

5 being closed when the first lock door 6 is opened and vice versa.

The primary treatment module 10 consists of the primary treatment chamber 3 which
encloses or forms a primary treatment space 13.

Opposite the first primary lock door 6 of the primary treatment chamber 3 there is a second
primary lock door 7 which is included at least partially in the primary treatment chamber 3 and
which is used to unload the wafer 15 from the primary treatment chamber 3 into an aftertreatment
chamber 4. The second primary lock door 7 is formed at least partially by the afiertreatment
chamber 4. The primary treatment space 13 can be sealed pressure-tight by the second primary lock
door 7 from one aftertreatment space 14 of the aftertreatment chamber 4. Functionally the second
primary lock door 7 corresponds to the first primary lock door 6, the first primary lock door 6 and
the second primary lock door 7, controlled from the central control apparatus, forming a lock.

Thé aftertreatment module 11 for aftertreatment of the wafer 15 after primary treatment in
the primary treatment module 10 consists of the aftertreatment chamber 4 which forms the

aftertreatment space 14. Furthermore the aftertreatment chamber 4 has a second lock door § which



After closing the first primary lock door 6, another wafer 15 can be loaded into the pretreatment
chamber 2. At the same time the primary treatment of the first wafer 15 takes place in the primary
treatment module 10. This can be for example bonding, lacquering, imprinting, embossing and/or
exposure.  After the primary treatment of the wafer 15 in the primary treatment module 10, the wafer
15 is loaded into the aftertreatment module 11 by opening the second primary lock door 7, the second
lock door 8 being closed. Before opening of the second primary lock door 7 the aftertreatment space
14 is exposed to a vacuum, especially a pressure pN of less than 1 0-6, preferably less than to by a
pressurizatiorisagnsEfeere v the sattadrsmaneletidetidle 11 at least until the wafer 15 is loaded from the

primary treatment module 10 into the aftertreatment module 1l and the second primary lock door 7 is
Closed agan  THOR A SHREHE BHHL AT T LS LT b B AR ARRAA Wlodule 11, or
example cooling anchsimulianeouns Jaising. ofdhe.Rienspis. BY 0 Rressiiization,appgratis of the
aftertreatment module 11. After completion of the a Ftertreatrnent of the wafer 15 in the
aftertreatmentpagdule 11, the wafer 15 is removed via the second lock door 8 and the second robot arm
17. Before each opening of the primary lock door 6 the pretreatment chamber 2, and before each
opening of the primadhy idekreitioe T teduidtbrtradiment eharmbedkdaile exposetnydopkassufe pv or pN
less than the atmospheric and/or ambient pressure PATm outside the chambers 2, 3, 4 and/or

decontaminatBi&SpEtiahyritsiseriienine Gigreoed Xdabraivg o one especially advantageous
embodiment of the 5‘?9};’3%0%8%%@%9; ié‘}’q%@n%%’o%h%%Jgrf'a%?sif?ealhg\’%{'f fle Q\ifcg?go%v‘{%fﬁéegrair is loaded
es a I

into the device 1 in the above cribed manner by means o olding device or handling apparatus
for handling ofthenwafer haifafie Prateatreantshevmin helefthand saatigndr Figure 3 comprising

the steps heating, evacuation, gas flushing with reducing gas, a wet chemical treatment, a plasma
treatment and¢oresigent module 9, the primary treatment module 10 and the aftertreatment module 11.

The embodiment according to Figure 2a differs by the angular arrangement of the modules
9, 10, 11 so that an altered device 1’ results. Only the configuration of the primary treatment
chamber 3' is altered, since the second primary lock door 7 is not located opposite the first primary
lock door 6, but on one side wall of the primary treatment chamber 3.

In another embodiment of the invention, in the embodiment according to Figures 1a and 1b
an additional side module (not shown) analogously to the aftertreatment module 11 in Figure 2a can
be located laterally on the primary treatment module 10 in order to remove the damaged wafers
which are detected during the process flow from the process sequence.

A process sequence as claimed in the invention whose pressure and temperature behavior is
shown in Figure 3 proceeds as follows:

The first primary lock door 6 and the second primary lock door 7 are closed. Afterwards the

pressure in the primary treatment space 13 is lowered by a pressurization apparatus which is not

shown, for example a vacuum pump, especially o a pressure pp, less than 107 bar, preferably to a



bombardment. The primary treatment takes place in a vacuum which is higher compared to
pretreatment, therefore at a lower pressure No, as is shown in Figure 3 in the middle section. A
controlled gas atmosphere, therefore an exactly set gas pressure and an exactly controlled mixing
ratio of gases are set by the pressurization apparatus of the primary treatment module 10. Then the
wafer pair is brought into contact and bonded. Beforehand, the temperature which is necessary for the
joining, especially Tnia", is set to be greater than 250C, preferably Tmax greater than 400C. During
bonding, a force as uniform as possible is applied to the wafer pair and/or an electrical voltage is

applied.  THesHffrieBdh N icHs ideeiv ikemiagg el asiidRe TR HIRE S BRetsIRE &fites place in an

nonoxidizing e VI nment nwhl cqQli k ressurel ised to tmospherlc
pressure. Slofv" cocﬂ dD eCr’é]vye’ﬁ ggaﬁ\?g%gq EFF, ri%ngg} fsr? e wate rpﬁ%lr%v% wgs bonded

beforehand. godhg.RISHEAIMSALLT the wafer pair can take place according to one embodiment such
that there are a first pretreatment module for pretreatment of the first wafer or wafer pair and a second
pretreatment moduleifaiepretienimantkafddie seatndiwaberohyiaiasqdadrinidbeftistrandethe second
wafer can be loaded into the primary treatment chamber via separate lock doors. The chambers 2, 3, 4
are preferablytrbrs b aeann idsediserobptuintinhis treatyd Eh@%ﬁﬁ%@ﬁ‘#ﬁf‘éh%ﬁ@\ﬂ/ﬁ’?ﬁ@f@ﬁ re 4, the first

lock door 5 is not located on the face S|de 18 of the pretreatmen cha ber 2', 11}L1e side wall. The
second lock dBBPEIEHOOCAAY B the TSGR airg P G BH S e é‘ln%? akf?e Batment

chamber 4'. The process flanis ﬁ@@%ﬁ%ﬁﬁ?&&%ﬂ%&ﬁ&ﬁﬁ? SulheRimanmieedaomR Gy 7 must

accordingly have high pressuré tightneSs up to pn
apparatus.

Before or after or during the pretreatment step the pretreatment space 12 can be evacuated
via a separately activated pressurization apparatus.

Before opening the first primary lock door 6, in any case the first lock door 5 is closed and
the pretreatment space 12 is evacuated, especially {0 a pressure py, during or shortly prior to the
loading of the pretreatment chamber 3 of less than 10 bar, preferably less than 107 bar, so that the
pretreatment module @ acts as a lock for the primary treatment module 10.

The wafer 15 is loaded by an internal transport system, for example a robot arm, thrbugh the
first primary lock door 6 into the primary treatment chamber 3, 3",

Then the first primary lock door 6 is closed. During the loading of the primary treatment
chamber 3, 3' the second primary lock door 7 is continually closed. The pressure is preferably
further lowered (0 Prin fess than 10°° bar, even more preferably 10” bar,

After closing the first primary lock door 6, another wafer 15 can be loaded into the
pretreatment chamber 2. At the same time the primary treatment of the first wafer 15 takes place in

the primary treatment module 10. This can be for example bonding, lacquering, imprinting,



are preferably made as a transfer valve which is or can be inserted in a common channel between the
respectively adjacent chambers 2, 3, 4, forming a seal. The opening diameter of the lock doors 5, 6, 7,
8 is more than 200 mm, especially more than 300 mm, preferably more than 450 mm. Reference
number list 1, I'device 2, 2'pretreatment chamber 3, 3'primary treatment chamber 4, 4'aftertreatrnent
chamber 5first lock door
embossing and/or exposure.
After the primary treatment of the wafer 15 in the primary treatment module 10, the wafer
15 is loaded into the aftertreatment module 11 by opening the second primary lock door 7, the
second lock door 8 being closed. Before opening of the second primary lock door 7 the
aftertreatment space 14 is exposed to a vacuum, especially a pressure py of less than 107, preferably
less than 107 by a pressurization apparatus of the affertreatment module 11 at least until the wafer
15 is loaded from the primary treatment module 10 into the afiertreatment module 11 and the
second primary ock door 7 is closed again.
Then aftertreatment of the wafer 15 takes place in the aftertreatment module 11, for
example cooling and simultaneous raising of the pressure by the pressurization apparatus of the
aftertreatment module 11.
After completion of the afiertreatment of the wafer 15 in the aftertreatment module 11, the
wafer 15 is removed via the second lock door § and the second robot arm 17.
Before each opening of the primary lock door 6 the pretreatment chamber 2, and before
each opening of the primary lock door 7 the aftertreatment chamber 4 are exposed o a pressure py
or py, less than the atmospheric and/or ambient pressure parv outside the chambers 2, 3, 4 and/or
decontaminated, especially flushed with inert gas.
According to one especiaily advantageous embodiment of the above described invention,
the watfer 15 is a wafer pair and a wafer pair is loaded into the device 1 in the above described
manner by means of a holding device or handling apparatuts for handling of the wafer pair, the

pretreatment shown in the lefi-hand section in Figure 3 comprising the steps heating, evacuation,

gas flushing with reducing gas, a wet chemical treatment, a plasma treatment and/or argon
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6first primary lock door 7second primary lock door 8second lock door 9pretreatment module 10primary
treatment module 1laftertreatment module 12pretreatment space 13primary treatment space
14aftertrealment space

bombardment.

The primary treatment takes place in a vacuum which is higher compared to pretreatment,
therefore at a lower pressure pay, as is shown in Figure 3 in the middle section. A controlled gas
atmosphere, therefore an exactly set gas pressure and an exactly controlled mixing ratio of gases are
set by the pressurization apparatus of the primary treatment module 10. Then the wafer pair is
brought into contact and honded. Beforehand, the temperature which is necessary for the joining,
especially T 18 st to be greater than 250°C, preferably Tmax greater than 400°C. During bonding,
a force as uniform as possible is applied to the wafer pair and/or an electrical voltage is applied.

The aftertreatment which is shown in Figure 3 in the right-hand section, takes place in an
nonoxidizing environment, in which cooling takes place and the pressure is raised to atmospheric
pressure. Slow cooling prevents or avoids thermal stresses in the wafer pair which was bonded
beforehand.

The pretreatment of the wafer pair can take place according to one embodiment such that
there are a first pretreatment module for pretreatment of the first wafer or wafer pair and a second
pretreatment module for pretreatment of the second wafer or wafer pair. The first and the second
wafer can be loaded into the primary treatment chamber via separate lock doors.

The chambers 2, 3, 4 are preferably made of stainless steel or aluminum.

In the embodiment shown in Figure 4, the first lock door 5 is not located on the face side 18
of the pretreatment chamber 2, but on the side wall. The second lock door 8 is not located on the
face side 19, but on the side wall of the aftertreatment chamber 4.

The process flow is shown by arrows in Figure 4.

The primary lock doors 6, 7 must accordingly have high pressure tightness up to pmy and
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15wafer 16first robot arm 17second robot arm | 8first face side 19second face side Claims 1.A
device for processing of substrates or substrate pairs, especially wafers (15) or wafer pairs, with at
least one pretreatment module (9) with a pretreatment chamber (2) which can be exposed to a
vacuum and which surrounds a pretreatment space (12), with a first lock door (5),

are preferably made as a transfer valve which is or can be inserted in a common channel between

the respectively adjacent chambers 2, 3, 4, forming a seal. The opening diameter of the lock doors

3, 6, 7, 8 is more than 200 mm, especiaily more than 300 mm, preferably more than 450 mm.
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at least one primary treatment module (10) with a primary treatment chamber (3) which can be
exposed to a vacuum separately from the pretreatment chamber (2) and which surrounds a primary
treatment space (13), a first primary lock door (6) which connects the pretreatment chamber (2) to
the primary treatment chamber (3) vacuum-tight, the pretreatment module (9) being switchable as a
lock for the loading of the primary treatment chamber (3) with substrates, at least one
aftertreatment module (II) with an aftertreatment chamber (4) which can be exposed to a vacuum
separately from the primary treatment chamber (3) and which surrounds an aftertreatment space (14),
with a second lock door (8) and  a seconefsrirraryrabadigick (7) which connects the primary
treatment chamber (3) to the aftertreatment chamber (4) vacuum-tight, the aftertreatment module (11)
being switchablk as a locRF8fthe unloading of the substrates from the primary treatment chamber (3).
2. The dev_ice2§§ claimed Igpeg&gn%m%%grceding claims, wherein the primary treatment chamb(_ar (3)
can be switched as a lock when the substrates are being loaded and unloaded. 3. The device as
claimed in ong, of the pregeriiag staims: wharein the pretreatment chamber (2) and/or the primary
treatment chamber (3) and/or the aftertreatment chamber (4) can be heated and/or cooled especially
separately by4riéans of aasmipelratureh@xiposure apparatus. 4. The device as claimed in one of
the preceding claims, wherein other correspondingly made pretreatment modules can be connected
upstream to tHe pretreatnfgﬁtl?ﬁlba?.ﬂb (9) as locks and/or other correspondingly made aftertreatment
modules can ge connectegrgownstr?aﬁnd()ogrthe aftertreatment module (11) as locks.

primary 1oc

7 second primary lock door
g second lock door

9 pretreatment module

10 primary treatrent module
11 afterfreatment module

12 pretreatment space

i3 primary treatment space
14 aftertreatment space

15 wafer

16 first robot arm

17 second robot arm

18 first face side

19 second face side
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5. The device as claimed in one of the preceding claims, wherein the locks are made as pressure
and/or temperature locks. 6. The device as claimed in one of the preceding claims, wherein there
is a loading and unloading apparatus, especially at least one robot arm (16, 17) for loading and
unloading of the substrates into/out of the primary treatment chamber (3) and/or the pretreatment
chamber (2) and/or the aftertreatment chamber (4). 7. The device as claimed in one of the
preceding claims, wherein the primary treatment chamber (3) can be loaded at the same time from the
pretreatment chamber (2) and can be unloaded into the afiertreatment chamber (4) and/or the
pretreatment chamber (2) and the aftertreatment éH&fiber (4) can be loaded at the same time via the
first lock door (5) and unloaded via the second lock door (8). 8. A method for processing of
substrates or substrate pairs, especially wafers or wafer pairs, with the following steps, especially the

following sequence: Joadingt A AEUSATISHLCIATAEL @RS SHRRIRIGALSUBNalg palr via a it

lock door (5), pretreatment of the substrate in the pretreatment chamber (2) by exposure to
pressure and/piitgmigerature, loading of the substrate from the pretreatment chamber (2) via a first
primary door lock (6) into primary treatment chamber (3) which can be exposed to a vacuum,

- at least one pretreatment module (9) with a pretreatiment chamber (2) which can be exposed

to a vacuum and which surrounds a pretreatment space (12), with a first lock door (5),

- at feast one primary treatment module {10) with a primary treatment chamber (33 which can

be exposed 1o 2 vacuum separately from the pretreatment chamber (2) and which surrounds a

primary treatment space (13),

- a first primary lock door (6) which connects the pretreatment chamber (2) to the primary

treatment chamber (3) vacuum-tight, the pretreatrment module (9) being switchable as a lock for the

loading of the primary treatment chamber (3) with substrates,

- at least one aftertreatment module (11} with an aftertreatment chamber (4) which can be

exposed to a vacuum separately from the primary treatment chamber (3} and which surrounds an

aftertreatment space (14), with a second lock door (8) and

- a second primary door lock (7) which connects the primary treatment chamber (3) to the

aftertreatment chamber (4) vacuum-tight, the aftertreatment module (11) being switchable as a lock

for the unloading of the substrates from the primary treatment chamber (3).

2. The device as claimed in one of the preceding claims, wherein the primary treatment
chamber (3) can be switched as a lock when the substrates are being loaded and unloaded.

3. The device as claimed in one of the preceding claims, wherein the pretreatment chamber

(2) and/or the primary treatment chamber (3) and/or the aftertreatment chamber (4) can be heated
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primary treatment of the substrate in the primary treatment chamber (3) by exposure to pressure
and/or temperature,  unloading of the substrate from the primary treatment chamber (3) via a
second primary lock door (7) into an aftertreatment chamber (4), aftertreatment of the substrate in the
aftertreatment chamber (4) and unloading of the substrate from the aftertreatment chamber (4) via a
second lock door (8). 9. The method as claim in Claim 8, wherein before each opening of the
primary lock door (6) the pretreatment chamber (2) and before each opening of the primary lock door
(7) the aftertreaément &Qamberlgg%are xposed to pressure pv %E/OPN less than the atmospheric

and/or ambient ré?facs%oureeﬁﬁeﬁ"ﬁ}l Sl tésifhg chambers Tﬁ?@?‘%} “ARdfor g’éjc?g)art]‘f%minated, especially
flushed with inert 985:The device as claimed in one of the preceding claims, wherein other correspondingly
made pretreatment modules can be connected upstream to the pretreatment module (9) as locks
and/or other correspondingly made afiertreatient modules can be connected downstream of the
afiertreatment moduie (1 1) as locks.

5. The device as claimed in one of the preceding claims, wherein the locks are made as
pressure and/or temperature focks.

6. The device as claimed in one of the preceding claims, wherein there is a loading and
unjoading apparatus, especially at least one robot arm (16, 17) for loading and unloading of the
substrates into/out of the primary treatment chamber (3) and/or the pretreatment chamber (2) and/or
the aftertreatment chamber (4).

7. The device as claimed in one of the preceding claims, wherein the primary treatment
chamber (3) can be loaded at the same time from the pretreatment chamber (2) and can be unloaded
into the aftertreatment chamber (4) and/or the pretreatment chamber (2) and the aftertreatment
chamber (4) can be loaded at the same time via the first lock door (5) and unloaded via the second
tock door (8).

8. A method for processing of substrates or substrate pairs, especially wafers or wafer pairs,
with the following steps, especially the following sequence:

- loading of a pretreatment chamber (2) with a substrate or substrate pair via a first lock door
(5
- pretreatment of the substrate in the pretreatiment chamber (2) by exposure to pressure

and/or temperature,

15



- loading of the substrate from the pretreatment chamber (2) via a first primary door fock (6)

into primary treatment chamber (3) which can be exposed to a vacuum,

- primary treatment of the substrate in the primary treatment chamber (3) by exposure to

pressure and/or temperature,

- unloading of the substrate from the primary treatment chamber (3} via a second primary

lock door (7} into an aftertreatment chamber (4),

- aftertreatment of the substrate in the aftertreatment chamber (4) and

- ubloading of the substrate from the aftertreatment chamber (4) via a second lock door (8).
9. The method as claim in Claim 8, wherein before each opening of the primary lock door

(6) the pretreatrent chamber (2) and before each opening of the primary lock door (7) the

aftertreatment chamber (4) are exposed to a pressure py or py less than the atmospheric and/or

ambient pressure pamv outside the chambers (2, 3, 4) and/or decontaminated, especially flushed

with inert gas,
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