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Title of the Invention
SEPARATION APPARATUS, SEPARATION SYSTEM, SEPARATION
METHOD, PROGRAM, AND COMPUTER STORAGE MEDIUM

5 Background of the Invention

1. Field of the Invention

[0001] The present invention relates to a separation apparatus for

separating. a superposed substrafe into a processing target substrate and a

supporting substrate, a separation system including the separation apparatus,
10 a separation method using the separation appafatus, a program, and a

computer storage medium.

2. Description of the Related Art
[0002] In recent years, for example, in a manufacturing process of a
15 semicondﬁctor device, the diameter of a semiconductor wafer (hereinafter,
referred to as a "wafer") increasingly becomes larger. Further, the wafer is
required to be thinner in a specific process such as mounting. When a thin
wafer with a large diameter is transferred or subjected to polishing as it is,
warpage or break can occur in the wafer. Therefore, in order to reinforce
20 the wafer, for example, bonding the wafer to a wafer being a supporting
substrate or a glass substrate is performed. The predetermined processing
such as polishing and the like are performed on the wafer with the wafer
being joined with the supporting substrate as described above, and then the
wafer and the supporting substrate are separated.
25 [0003] The separation of the wafer and the supporting substrate is

performed using, for example, a separation apparatus. The separation -
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COMPUTER STORAGE MEDI UM 5Background of the Invention 1. Field of the

| nvention [0001] The present invention relates to a separation apparatus for
separating a superposed substrate into a processing target substrate and a
supporting substrate, a separation systemincluding the separation
apparatus, 10 a separation nethod using the separation apparatus, a
pr.ogram and a conputer storage medium 2. Description of the Related Art
[0002] I n recent years, for exanple, in a manufacturing process of a 15
seni conduapparateyilwas, foneextimaphd,ea fifstahekderctiradukolds ted ewafenereseedner ,
referred to as a "wafer") increasingly becones larger. Further, the wafer
i s requirhdlder teatt hohderthe nsupporirg i substrates anduahnezzleotimati pets ard a
thin wafer with a_large dianeter is transferred or subjected to polishing
as it is,beveriyeher wafenkandirthec supppitingesubsizate. ThEhemorthis isgparation t o
reinforce 20 the wafer, for exanple, bonding {the wafer to a wafer, bejng a
suppor t i n@PRUBLRS separgtesthg waterand the supparting subsisate hygetpingiigaichihed

pr ocessi such as palishing and,the |ike ar erfarned on the waf.er.with
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substrate, preferably, a jetting pressure twice or greater than the joint strength
(Japanese Laid-open Patent Publication No. H9-167724).

10 Summary of the Invention

[0004] However, in the case of using the separation apparatus described
in Patent Document 1, the liquid is jetted at a high jetting pressure and may
therefore damage the wafer or the supporting substrate. In particular, the
wafer has been made thinner and is thus susceptible to darﬁage.

15 [0005] Hence, to avoid the damage to the wafer or the supporting
substrate, it is conceivable to jet liquid at a low jetting pressﬁre so as to
separate the wafer and the supporting substrate. However, in this case, a lot
of time is required to separate the wafer and the supporting substrate.

[0006] The present invention has been made in consideration of the

20 above point, and an object thereof is to appropriately and efficiently perform
separation processing of a processing target substrate and a supporting
substrate. | '

[0007] To achieve the above object, the present invention is a separation
apparatus for separating a superposed substrate in which a processing target

25 substrate and a supporting substrate are joined together with an adhesive, into

the processing target substrate and the supporting substrate, the separation



perfornmed using, for exanple, a separation apparatus. The separation 2
apparatus has, for exanple, a first holder that holds the wafer, a second
hol der that holds the supporting substrate, and a nozzle that jets liquid
bet ween the wafer and the supporting substrate. Then, this separation
apparatus separates the wafer and the sw@porting substrate by jetting
liquid to 5 between the joined wafer and supporting substrate froma nozzle
at. a jetting pressure greater than the joint strength between the wafer and
t he supporting substrate, preferably, a jettin%épressure tw ce or greater

than the BBPa¥atys inglpding: aphrstsholding. wpidnwhigh holds he cpracsssing, farget

H9- 167724) .. 10Summary of .the J.nventjon [.0004 ver, in the case of using
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target substrate and a supporting substrate. [0007] To achi eve the above
obj ect, t&ethe éshinda’usd bpnhe $oad sepasipbment appar at us for separating a

super posed substrate in which a processing target 25 substrate and a
suppor t i n008]st r at Aceorlingi tedtheogrebent unvéentionacdhes nmvevinignneedhamism
processing target substrate and the supporting substrate, the separation
10 relatively moves the first holding unit or the second holding unit in a
horizontal direction to separate the processing target substrate and the
supporﬁng substrate. Then, a load acting on the processing target substrate
and the supporting substrate is measured by the load measurement unit when
the processing target substrate and the supporting substrate are separated, and
15 the moving mechanism is controlled based on the load measured by the load
measurement unit.  Since the moving mechanism can be feedback-
controlled as described above, an appropriate load can be made to act on the
processing target substrate and the supporting substrate. As a result, the
damage to the processing target substrate and the supporting substrate can be
20 suppressed. Further, it is possible to optimize the time required to separate
the processing target substrate and the supporting substrate, thereby
improving the throughput of the separation processing. As described above,
according to the present invention, it is possible to appropriately and
efficiently perform the separation processing of the processing target

25 substrate and the supporting substrate.

[0009] The present invention according to another aspect is a separation



apparatus including: a first holding unit which holds the processing target
substrate; a second holding unit which holds the supporting substrate; a
nmovi ng nechani sm which relatively noves'the first holding unit or the
second holding unit in a horizontal direction; a |oad neasurenent unit
which 5 nmeasures a | oad acting on the pAocessing target substrate and the
supporting substrate when the processing target substrate and the
supporting substrate are separated; and a control unit which controls the
novi ng nechani sm based on the | oad neasured by the | oad neasurenment unit.
[ 0008] Acceysdemg ineludieg thesseparatioanapparatus dnebiding: e dHQGEssingostation
relatively es the first holding unit, or the,  second holding unit in a
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time required to separate the ocessing target su ate and the -
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processi ng. As described above, according to the present invention, it is

possi bl e substmapes bptwedrethe protessingestationyambtieotrans fee-indear sthiion. processi ng

of the processing target 25 substrate and the supporting substrate.

[ 0009pThd0p163ent iTiheepresentacneentiony accardingeto asipeandthern asppet dsi an 4

system i ncl udi ng the separation apparatus including: a processing station

i ncl udi ngepreatipmethodwineparating a superpesed sebstralg inpwhich aprobessing| eans

the processing target suhstrate separated in the separation apparatus, and

a second targeinsubstsaigaendud SHPPATENS asitbstrate s appdoined) togstheramath e@ar at ed
paratus.; a transfer-i n/ogt station ,which transfers

in 5 the sgparation ap
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target substrate and the supporting substrate; measuring a | oad acting on

t he PO oceubstnatet samdt theibsuppoetingd substratgypaand ngoatrodtingt ¢hby mov ey
measurenent unit when separating the processing target 20 substrate and the
suppor t i mechanssmaased omitheoloadomieasgrednby tlue 1oay]l measurémentoasiéd on t he

| oad neasured by the | oad neasurenent unit. [0011] The present invention
accor di nf0@bllyet ahbenpresenpetnveniion BEerding jer et ngnothes aspasit i of a
control unit controlling a separation_ appar at Ts t.o causT_the separation
appar at ugrqga@xm%tmaeo%@pagam%w pE@nsentrol unit controlling a separation

apparatus to cause the separation apparatus to execute the separation method.

25 [0012] The present invention according to further another aspect is a

computer-readable storage medium storing the program.



25 [0012] The present invention according to further another aspect is a
c@mputer -readabl e storage nedium storing the program 5 [0013]According to
the present invention, it is possible to appropriately and efficiently
perform separati on processing of a processing target substrate and a
supporting substrate. 5Brief Descriptiors of the Drawings [0014]FIG1 is a
plan view illustrating the outline of a configuration of a separation
system according to an embodinent; [0015]FIG 2 is a side view of a
processing target wafer and a supporting wafer; 10 [0016]FIG 3 is a

| ongi t udi ?&01% ct i dkegording\to the presantrigventiony it isnpossible toapprppréatebn of
a separatio paratus; [0017]FI G 4 is a transverse sectional view

i |l ustrat @R e&ﬁélfﬁlﬂ){ peElOSM $enArgtinniplOCcassing of atprecessing darget sabstrate us;
[0018]FIG 5,is a longitudinal sectional viewillustrating the outline of a
15 confi g@R9 @ BPROTIRLEH a¢¢-eani ng appar at us;

5 Brief Description of the Drawings

[0014] FIG 1 is a plan view illustrating the outline of a configuration of
a separation system according to an embodiment;

[0015]  FIG. 2is a side view of a processing target wafer and a supporting

~wafer;
10 [0016] FIG. 3 is a longitudinal sectional view illustrating the outline of a -
configuration of a separation apparatus;
[0017] FIG. 4 is a transverse sectional view illustrating the outline of the
configuration of the separation apparatus;
[0018]  FIG 5 is a longitudinal sectional view illustrating the outline of a
15 conﬁguratibn of a first cleaning apparatus; |
[0019] FIG 6 is a transverse sectional view illustrating the outline of the
configuration of the first cleaning apparatus;
[0020] FIG 7 is a longitudinal sectional view illustrating the outliné of a
configuration of a second cleaning apparatus;
20 [0021] FIG 8 is a side view illustrating the outline of a configuration of a
second transfer apparatus;
[0022] FIG. 9 is a longitudinal sectional view illustrating the outline of a
configuration of a reversing apparatus;
[0023] FIG. 10 is a longitudinal sectional view illustrating the outline of
25 aconfiguration of an inspection apparatus;

[0024] FIG 11 is a transverse sectional view illustrating the outline of



[0019]FIG 6 is a transverse sectional viewillustrating the outline of the
configuration of the first cleaning apparatus; [0020]FIG 7 is a

| ongi tudi nal sectional viewillustrating the outline of a configuration of
a _second cl eani ng apparatus; 20 [0021]FIG 8 is a side viewillustrating the
outline of a configuration of a second tgansfer apparatus; [0022]FIG 9 is a
| ongi tudi nal sectional viewillustrating the outline of a configuration of
a_reversing apparatus; [0023]FIG 10 is a |ongitudinal sectional view
iTlustrating the outline of 25 a configuration of an inspection apparatus;

[ 0024] FI Gthd corfigurataoms of the inspectionsdpparatus;| | ustrating the outline of 6
the configuration of the inspection apparatus; [0025]FIG 12 is a flowchart
i |l ustrat {0Q2%hi n sFlgs 16 isepaflawcharpridhussrating rmedpaitepss a3 separation
expl anatory view illustrating the appearance in '

processing;

[0026] FIG 13 is an explanatory view illustrating the appearance in
5  which a superposed wafer is pre-heated;
[0027] FIG 14 is an explanatory view illustrating the appearance in
which the superposed wafer is mounted on a second holding unit;
[0028] FIG 15 is an explanatory view illustrating the appearance in
which the superposed wafer is held by a first holding unit and the second
10 holding unit; _
| [0029] FIG 16 is an explanatory view illustrating the appearance in
which the second holding unit is moved in the vertical direction and the
horizontal direction;
[0030] FIG 17 is an explanétory view illustrating the appearance in
15 which the processing target wafer- and the supporting wafer have been
.. separated,;
[0031] FIG. 18 is an explanatory view illustrating the appearance in
which the processing target wafer is delivered from the first holding unit of
the separation apparatus to a Bernoulli chuck of the second transfer
20  apparatus,
[0032] FIG 19 is an explanatory view illustrating the appearance in
which the processing target wafer is delivered from the Bernoulli chuck of
the second transfer apparatus to a porous chuck of the first cleaning
apparatus;
25  [0033] FIG 20 is an explanatory view illustrating the appearance in

which the processing target wafer is delivered from a Bernoulli chuck of a



-5 which a superposed wafer is pre-heated; [0027]FIG 14 is an explanatory
vivew i{]J ustrating the appearance in which the superposed wafer is nounted
on a second holding unit; [0028]FIG 15 is an explanatory view illustrating
t he appearance in whi ch the superposed wafer is held by a first hol ding
unit and the second 10 holding unit; [00G29]FIG 16 is an explanatory view
illustrating the appearance in which the second holding unit is noved in
the vertical direction and the horizontal direction; [0030]FIG 17 is an
expl anatory view illustrating the appearance in 15 which the processing
tar get wathird &ramsfercapnasporst tiong seedred hoddinghenit ofsharaversing @ppaiaiug 18 i s
an explanatory view illustrating the appearance in _which the processing
t ar get waE(bO3<¥]s deFlGerdld isr am ¢xplanatery Neewi Hipsirating ftheneppearangei
appar at us ijg aéger noul I'i, chuck of %@he, second transfer 20 apparatus; - .
[ 0032] FI GVhach $he pregessing dargetwwaier, s V%neidngoméha;ﬁs@andrh@dmg Wit h
the procesgj,ng target wafer _is deliyered.f,romthe Bernoulli chuck of the
second tr%ﬁgf‘ag?e"&ﬁ anﬁRRar?Blsatop@FoﬁgEStMéwg)Fn¥ he first cleaning
- appar at us; [ 003 | G520 is_an,explanatory..view.llystrating the
appea%tanckoq%%]v\,hi cﬁ}‘ll';"ng2 d?c?&%?lr?é‘ag%%gfewléﬂsgiay%ﬁev@ 5| "gr%ﬂicg the
Ber noul |1 M46King taPget’ wafer has been delivered from the second holding unit of
the reversing apparatus to the first holding unit;

[0036] FIG 23 is an explanatory view illustrating the state in which the

processing target wafer has been delivered from the first holding unit of the
10 reversing apparatus to the Bernoulli chuck of the third transfer apparatus;

[0037] | FIG 24 is a longitudinal sectional view illustrating the outline of

a configuration of a separétion apparatus according to another embodiment;

and

[0038] FIG 25 is a longitudinal sectional view illustrating the outline of

15 a configuration of a separation apparatus according to another embodiment.

Detailed Description of the Invention

[0039] Hereinafter, embodiments of the present invention will be

described. FIG. 1 is a plan view illustrating the outline of a configuration of
20 a separation system 1 according to an embodiment.

[0040] In the separation system 1, a superposed wafer T as a superposed

substrate in which a processing target wafer W as a processing target

substrate and a supporting wafer S as a supporting substrate are joined

together with an adhesive G as illustrated in FIG. 2 is separated into the
25 processing target wafer W and the supporting wafer S. Hereinafter, in the

processing target wafer W, the surface to be joined with the supporting wafer



third transfer apparatus to a second holding unit of the reversing
apparatus; [0034]FIG 21 is an explanatory view illustrating the appearance
in which the processing target wafer is delivered fromthe second hol di ng
unit .of the reversing apparatus to the first holding unit; 5 [0035]FI G 22
.S an explanatory view illustrating thegstate in which the processing
target wafer has been delivered fromthe second holding unit of the
reversing apparatus to the first holding unit; [0036] FIG 23 is an
explanatory view illustrating the state in which the processing target
waf er hasSbéantheeadhesizg Grisnrafpmed tsash|"iving sunfaceoWs'hand che esttageng
apparatus to the Bi[lno_ul,li l;&“(:k of .the third transfer apparatus; [‘{),091'7] FI G
24 is a | oPRPSIRItALhe Jount shrrce i Wa i | Teferredt tongs t'laenontpintesurface W.
configuratijo f a separation apparatus_acgcordi to anot her enbodi ment ;
and [ 0038PHNUAL, {18 ‘Fcﬁi’d?HQIHPBan@EtsoﬁEF &t W@I?%gler aeineg M‘iéhg&lﬂ i ne
of 15 a configuration of ar at.i on. ar gt us agcordj ng taq,.anqgt he
erbodi mertrocest n aibeeefiro il Sid The FHRERRG It shFrsbit n r i bicrace
enbodimeng s nt_J ' |k escribed, FIG 4,1 is a
ol an v wt 1 R (DESREBRE oG ko e Yot Riktae S etrTe8 2 & pdi-on
system 1 ; | N NgHHAOGH! it 3.0, Wi J1 a
superpose’gﬁ\?ﬁ%{&% §§ a supe?%lgseg ?5%@%2%%@ V\h‘?c awtnirso%esm %gthlléPget
waf er W agilf bRrLpR5dAJah @295 urality of devices including a plurality of electronic
circuits and the like have been formed, for example, on the joint surface W;.
Further, in the processing target wafer W, for example, the non-joint surface
10 Wy has been subjected to polishing to be thinned (for example, with a
thickness of 50 um to 100 g m). The supportingn wafer S is a wafer
which has the same diaihete_:r as that of the processing target wafer W and
supports the processing target wafer W. Note that a case of using a wafer as
the supporting substrate will be described in this embodiment, but other
15  substrates such as, for example, a glass substrate and the like may be used.
[0041] The separation system 1 has, as illustrates in FIG. 1, a
configuration in which a transfer-in/out station 2 into/from which cassettes
Cw, Cs, Cr capable of housing a plurality of processing target wafers W, a
plurality of supporting wafers S, and a plurality of superposed wafers T
20 respectively are transferred from/to the outside, a processing station 3
including various processing and treatment apparatuses that perform
predetermined processing and treatment on the processing target wafer W,
the supporting wafer S, and the superposed wafer T, and an interface station 5
that delivers the processing target wafer W to/from a post-processing station
25 4 adjacent to the processing station 3, are integrally connected.

[0042] The transfer-in/out station 2 and the processing station 3 are



substrate and a supporting wafer S as a supporting substrate are joi ned
together with an adhesive Gas illustrated in FIG 2 is separated into the
25 processing target wafer Wand the supporting wafer S. Hereinafter, in
the processing target wafer W the surface to be joined with the supporting
wafer 8 S via the adhesive Gis referr®d to as a "joint surface W" and
the surface opposite to the joint surface W is referred to as "a non-joint
surface WN." Simlarly, in the supporting wafer S, the surface to be joined
wth the processing target wafer Wyvia the adhesive Gis referred to as a
"joi nt suirasged ssyci]e byhgidentn g Kadwespipos(a sop-dattam;| diregtienrinakkGsjl)i s

t he processjng target

referred o as "a, non-joint surface SN." te that

waf er W iBeEveeR éhevm&#ewmfwestat@ny%m'\f the PTRCERSIAGI StYiOBt 3 dBvwaser
including a pluralit f. el.ectronig,circui s and the Jike have, been rmed,
f or exarrpg‘ir%r,lg%ﬁ Fqgdo0 ognlts §Q}F@%@e © F%‘ielrf?&e, S'Wilqrh; s gl@@?%qdné’nt érég'[
wafer W j. e b esnon-1 oi nt_ syrfage .10 VN _has, bee bj.act ed,to
pol i shi ngél?%mg@ﬁ‘lf&ﬁé\}]g](qlg?&b%r%@%&Mléﬁ erleﬁpgf}n@sdse Eﬁlnggujm 1500?0%16 n.
The sypp i waf .08 amaf by the.- ' t of
the procaroicatifl Sariopper Gl XRUTRAE APt RIF e, Tin Wil
Not e t hatg; [ t4 %&2@0 e\

descri beddll?%&?‘%?ssmeeng‘zgpg}é%)y@{)ﬁe g?tﬁ?r}%f?tgﬁgfsltsr’%s uclill%as?'ﬁ\fr)éol]raugignpl e,
a gl ass shbplinghéctdnthe! Pfoddsingmirdee watst WOR4brd NseingPacRvERM o Sthem 1
has, as illustrates in FIG 1, 7a configuration 1n which~a transfer-in/out
station HdsHprotessinghisehiciasseist disforedCs, Faftheapai ¢hef oppusit@ota the
plurality of processing target wafers W a plurality of supporting wafers
S, and a ipkpection yapparatysefpaseosswvaher mtérfabe r statioat Sy edgmelyg dbhaasf X-r ed
fromto the outside, a processing station 3 including various processing
and tlpeatdimeoticap megativeedirebtion pside ofanlpwedadieectiore dige dneEsGnd )aofl the

treatnent, on the processing target wafer W_the supporting wafer S, and the
super posdntexigcs statiognd, anpesitidspaciaonteleaning statiom 8ethat eleanhthgjoindssi ng

target wafer Wio/fr a post-processing stafion 25 4 adjacent to the
processi SYrEACEt na@gr}hﬁen(i’lh'ﬂ@g\taﬂur %Sﬁméme [Proacssme targatswefen Wout
station 2 _.and. t he Proces&i ng station.3 are ,9 .

after inspection and reverses the front and rear surfaces of the processing

target wafer W is disposed.

15 [0043] In the transfer-in/out station -2, a cassette mounting table 10 is
provided. On the cassette mounting table 10, a plurality of, for example,
three cassette mounting plates 11 are provided. The cassette mounting
plates 11 are arranged side by side in a line in a Y-direction (a right-left
direction in FIG. 1). On these cassette mounting plates 11, the cassettes Cw,

20 Cs, Cr can be mounted when the cassettes Cyw, Cs, Cr are transferred in/out
from/to the outside of the separation system 1. As described above, the
transfer-in/out station 2 is configured to be capable of holding the plurality of
processing target wafers W, the plurality of supporting wafers S, and the
plurality of superposed wafers T. Note that the number of cassette

25 mounting plates 11 is not limited to this embodiment but can be arbitrarily

determined. Further, the plurality of superposed wafers T transferred into



arranged side by side in an X-direction (a top-bottomdirection in FIG 1).
Baet ween the transfer-in/out station 2 and the processing station 3, a wafer
transfer region 6 is forned. The interface station 5 is |ocated on a
Y-direction negative direction side (a left direction side in FIG 1) of
the 5 processing station 3. On an X-dire¢gtion positive direction side (an
upper direction side in FIG 1) of the interface station 5, an.inspection
apparatus 7 that inspects the processing target wafer Wbefore being
delivered to the post-processing station 4 is disposed. Further, on the
opposi t e the taosfersipéouti siatlappbgavesbeenamtgestadhm inspecfiendnsaditamwe dnd
nanely, on an X- 10 direction negative direction side (a |ower direction

si de in Fdiscrimingted thetwaenrd auperpaseidowafer 4 jmdudings penoimal precessing
station 8 that cleans the joint surface W and the non-joint surface WN of
t he procefaas'gﬁbwaefﬁgéi’ %‘f@r sypernased; wapet il tcluding @vdetastivenprogessingand
rear surfaces, of .t processing target wafer Wis disposed. 15 [0043]1n the
transf er - {REEUVAETLW.0n 2 a cassette nounting table 10 is provided. On the

mount f5ﬁ§ (T, " B 8 Wt oS L 6 o S s ey %1?@??&@%3? e
R Geye disPestt. STIR Hedrah8ir dbdarinit 26ChaSTidrietdriBle, £'tharfirbp B> 1"
can be noggtefs wigPabhe f@l_smlea"ﬁn Che (%:rﬁrcﬁl tdig@g%&(;x\’xfgecﬁteihg/oi’%nftélom to

the outside of the separati tém 1. As describe

transf er -dinéetidns (e O0-dirdction) thedW-eirelceiody, aadaltduril the! vhrtital Nikis.
plurality of processing target wafers W the'plurality of supporting wafers

S, and t lEhelfirstittansfef appaatpo26dcamimose in et wafdratrahbferntspien Gfand
cassette 25 nounting plates 11 is not limted to this enbodi nent but can be

ar bi tiPar itransfer ethe nprbcessinghdargdthevafarr W, t yhof suppertims edrafaf €8s the

transter rs%%eir;r)]ct)ged %voafer T between the transfer-in/out station 2 and the processing
station 3.

[0045] The processing station 3 has a separation apparatus 30 that

separates the superposed wafer T into the processing target wafer W and the

15 supporting wafer S. On the Y-direction negative direction side (the left

direction side in FIG. 1) of the separation apparatus 30, a first cleaning

apparatus 31 that cleans the separated processing target wafer W is disposed.

Between the separation apparatus 30 and the first cleaning apparatus 31, a

second transfer apparatus 32 is provided. Further, on the Y-direction

20 positive direction side (the right direction side in FIG. .1) of the separation

apparatus 30, a second cleaning apparatus 33 that cleans the separated

supporting wafer S is disposed. As described above, in the processing

station 3, the first cleaning apparatus 31, the second transfer apparatus 32, the

separation apparatus 30, and the second cleaning apparatus 33 are arranged

25 side by side in this order from the interface station 5 side.

[0046] The inspection apparatus 7 inspects the presence or absence of a



the transfer-in/out station 2 have.been subjected to inspection in advance
aihd di'scri m nated between a superposed wafer T including a normnal
processing target wafer Wand a superposed wafer T including a defective
processing target wafer W 5 [0044]1n the wafer transfer region 6, a first
transfer apparatus 20 is di sposed. The tirst transfer apparatus 20 has, for
exanple, a transfer armthat is novable, for exanple, in the vertical
direction, the horizontal directions (the X-direction, the Y-direction),
and around the vertical axis, The first transfer apparatus 20 can _nove in
the waf errqsnl%pgﬁﬁe @gihGﬁlV@ Gnem the tirosesHing: taeg et webers Wigeparaed byathsr W
t he supporti ng wafer S, th uper posed t\ﬁ/afer T, between the transfer-in/out
station 2SCHAIAHAR BPPAEES Wst FoD28Y-MPestione S1gaTUNE SafloR 8 has

or ocbasi rtjoRas ?raaxta%s?ﬁaé'ﬁﬁéqtf?,\%%%a&ﬁe%&%%&p%?‘s t B izsnltargr cti on
ssi iy EaF A RIPERRe dAEEniels Nidgbrhicg dapeicus ol ehesiye

Copar at | Ao biBeRBd T sPledtEh SBpdtalls 2 51 Theabolf-insiecripn

ppar ot ue- SRR St BIAE o RURL sHifate RRARE poBRRHRE O, e RRARS "

appar atu i Vi t di i 0 Skl fraction
side (t hf?o‘?{?tgﬁ?r%brgeclvtv%e?nf.?ii%eﬁﬁloelg[ﬁggt ?‘?X%‘T %agﬁi;e%gr ét Pgﬁs-'lé’g%ﬁé?’é’?fﬁggso, a

second cl¢lamming %ﬁwﬁbﬁw&l&ﬁai BPéa,n%'&%“ﬁoﬁ?@irﬁ%f@é@Wﬁmﬁétﬁﬁgeﬁﬁég[ S

i s disposed. As described above, in the processing station 3, ‘the

cl eani ng tapgerwhafes Wi, aride reeemvidg tappasiris 4D pharidierses thd front Raydatdagn
apparatus 30, and the second cl eani ng apparatus 33 are arranged 25 side by

side in tsuirfacesdef theoprobessimg etargete wateri Wi. 5 Fhelejoind MiTabee clemiirgt i on
apparatus 7 inspects the presence or absence of a 11 residue of the
adhedDve appanatused Gyr theerssiensingaapparatias 42, \Ahdetiwer nopgoinyt surface pleaatingn
apparatus 30. Further, the post-i nsgect_i on, cl eaning, station 8 cleans the
processi ppPardyst 4 haarer axangedvsidendy sidei tudhof Yrdiseationsfrom ¢haaposteen
checked in the.inspectiqgn, apparatus 7. The post-inspection 5 cleaning
station fPrﬁﬁ%SSén$§Farﬂor?s rsﬁ‘gge cl eani ng apparatus 40 that cleans the joint

ZB;L?S? UXY’Q% Lgte 15[ fegftgggc%g{;gﬁgﬂﬁf g [fmvlvfic%a?@f : fé)}%]ﬁ%??%%ig%l;%le 3‘51 get
sur faces BEVaRle’ G o Db Al o iR SXGhab R - ddfctiote s PROMES 10
cF bt ng THE it Sdr3ter BbPaARE 81 St B1s0 ot 0F R bl ABEERR 0 dm « ne
P anst or oA XK Yerfal® iidCtinl B0 direcliory &id AT kah Bingferathd G

in the YpdbeQRSIAP takSetP Wi fed®W between the processing station 3, the post-

processing station 4, the inspection apparatus 7, and the post-inspection

cleaning station 8.

20 [0048] Note that in the post-processing station 4, predetermined post-
processing is performed on the processing target wafer W separated in the
processing station 3. As the predetermined post-processing, for example,
processing of mounting the processing target wafer W, processing of
performing inspection of electric characteristics of the devices on the

25 processing target wafer W, processing of dicing the processing target wafer

W into chips are performed.



15 The third transfer apparatus 51 is also novable in the vertical
di:rection and around the vertical axis (in a e -direction), and thus can
transfer the processing target wafer Wbetween the processing station 3,

t he post-processing station 4, the inspection apparatus 7, and the
post-inspection cleaning station 8. 20 [»D048] Note that in the
post - processing station 4, predeterm ned post- processing is perforned on
t he processing target wafer Wseparated in the processing station 3. As the
pr edet er ni ned _post - processi ng, for exanple, processing of nounting the
processi N@MRlget wd¥ext, wher eerbguration pérﬁlﬂn&b@jw-%@p@ubedmmpar@h@@tri c
characteristics of, the deyices on ,the 25 processing target wafer W
processi rAPRAralisciiy &%c‘f@?;ﬂh@gt ar daie veeparatypn nepparatys 3Pe has a

Caparat) GHOsERgL SRMBensh | PODGARRRIE 1o b BarmPHGalYSIcRh B MBS 35 has
s T uan R ARG 3, TRRRS SudsuieRian i lodsding BonligeE ablianer
vt er S TR BhP Rl Bt 18¥ed) VG ) Sk Sink o BaBe Siaet Wl ng
T ana or T RPETnGOATer | BB the | STREHAEA. Mo (87 Bkl and

t ai : | t -}
cont ai neroék?g%%,gﬂbﬁﬁg%ﬂﬁfttd?f(fhbt H@&st?d{t%ﬁzzé gx fdeg AlUHAR R fer-idYouf Port.

processin i ner ~100 i's forned. aust pipe comuni ?atl ng

with an g@bgo t apheted bettbe? satfabe AT theProe¥ssiRborftaiig U, R exhsust
connected to the exhaust port 101. [0051]Insi de The processing container

100, a fipost 100ledhagstingtthe Hintdsphese: i thon phodatsini eontaines $004s feraed.
wafer Wby its | ower surface, and a second holding unit 111 that nounts and
hol d$0t heAs ephanst pipenhf3rcamnnrunicating withen exhiasteapparanrsol2 etich Tas
first holding unit 110 is provided above the second holding unit 111 and

di sposed fenexample,fe vaewamdpwaipdis epnmeicted ta the axbamsirpcmdgé, i nsi de the
processiggocontainer 100, the separation processing is perforned on _the

super pos¢@0hf er Tngidenthenprogessing cagtainerd 00war Brstviielding gwdt &d Ot that upper

side and the s rtjng wafer .S arranged on | qwer, 20si de.. [ 0052] For the
1o e shrrant S L proretsiag PEs oL Wafth W dnudls lloWg2etirfate, and &

second holding unit 111 that mounts and holds the supporting wafer S on its
15  upper surface are provided. The first holding unit 110 is provided above the
second holding unit 111 and disposed to face the second holding unit 111.
In other words, inside the processing container 100; the separation processing
is performed on the superposed wafer T with the processing target wafer W
arranged on the upper side and the supporting wafer S arranged on the lower
20 side.
[0052] For the first holding unit 110, for example, a porous chuck is used.
The first holding unit 110 has a main body unit 120 in a flat plate shape. On
the lower surface side of the main body unit 120, a porous 121 being a porous
body is provided. The porous 121 has, for examplé, substantially the same
25 diameter as that of the processing target wafer W and is in abutment with the

non-joint surface Wy of the processing target wafer W. Note that as the



The first holding unit 110 has a main body unit 120 in a flat plate shape.
Or'the.l ower surface side of the main body unit 120, a porous 121 being a
porous body is provided. The porous 121 has, for exanple, substantially the
sane 25 dianeter as that of the processing target wafer Wand is in
abutnment with the non-joint surface WN ¢§ the processing target wafer W
Note that as the 13 porous 121, for exanple, silicon carbide is used.

[ Q053] Further, a suction space 122 is formed inside the main body unit 120
and above the porous 121. The suction _space 122 is forned, for exanple, in
a manner Derews &2l for ¢xample, sticomreathidedaarsedn space 122, a 5 suction

pi pe 123 s _connected., The suction pipe_123 |s conpected to a negative
pressure m ti ng URBREy atetionospads 122 ist kemmes inside the spaisxbegdy ainit

S ekCATEP s SYE B oS a5t e Suiliot 5B SR B3 R
Frrrnor Al 4 1 808iSbl%: 1 Betalr e, ot Be ShoBli et A

. L0 . (Lhe e . |
ar et war g Meg 103 i onle R, PERETHOTRERiRE SIS Sh ChOGel B5 e,
a . _ _ . . 1T
cupport| g Bt PRESPLERcheFiR AbpRHit,RTRP 1LIbHatel) Sucler 108 BlpIS 0. 2
provi ded-a%uﬁﬁ?mjbf‘g THeH, ahé3RohSotPhrthesd bP%hé%ﬂobegsgggmﬁggzl gf

t he processing co her 100.” Note that the supporting pliate

enbodi menjvaf@yisheuskad frogn $he tshatiohhsipel 133 VigltHE Reictiont spake 132 HhiPeid ed
in abutnment with the ceiling surface of the processing container 100. 20

[ 0056] | nspeushE2 b goothat e grogessing tdddet wafarcW onsuction-tedd ftgyr the first
10 holding unit 110.

[0054] Further, inside the main body unit 120 and above the suction
space 122, a heating mechanism 124 heating the processing target wafer W is
provided. For the heating mechanism 124, for example, a heater is used.
[0055] On the upper surface of the first holding unit 110, a supporting

15 plate 130 that supports the first holding unit 110 is provided. The
supporting plate 130 is supported on the ceiling surface of the processing
container 100. Note that the supporting plate 130 in this embodiment may
be omitted so that the first holding.unit 110 is supported in abutment with the
ceiling surface of the processing container 100.

20 [0056] Inside the second holding unit 111, a suction pipe 140 for
suction-holding the supporting wafer S is provided. The suction pipe 140 is
connected to a negative pressure generating apparatus (not illustrated) such
as, for example, a vacuum pump. |
[0057] Further, inside the second holding unit 111, a heating mechanism

25 141 heating the supporting wafer S is provided. For the heating mechanism

141, for example, a heater is used.



suction-hol ding the supporting wafer S is provided. The suction pipe 140 is
connected to a negative pressure generating apparatus (not illustrated)
such as, for exanple, a vacuum punp. [0057] Further, inside the second

haol ding unit 111, a heating mechanism25 141 heating the supporting wafer S
I's provided. For the heating nechanism 141, for exanple, a heater is used.
14 [0058] Bel ow the second holding unit 111, a noving nmechani sm 150 t hat
noves the second holding unit 111 and the supporting wafer S in the
vertical direction_and the horizontal direction is provided. The noving
mechani sMi0BBlhas Belewtthesiecandihajding unitsh 1 HramaoxingsneehanissohOrbatdi ng
unit 111 in 5 the vertical .direction an hori zont al ving unit 152 that
moves t helWEes ewgpandgmdmg gnit 1121 tﬂﬁg Q%@rswrango‘fvggfzrthn.thgomwhe
vertical npoving unif 151 has S ortin | at 60,1 hat supports the | ower
surf ace. GRTEHa0R dlchthe Borzagtal HiIrechan 18 MpMided; LPe MeYiRBARChATER and
| owers th pportin | ate 160 .. ayse the fi.rst hol gdji ng,.unit . 10 and
the- secont B oRa anyeel midvinggihih 1 sIHRR sbOGen i seren hpRiBainit athd,
the vertigal  dir [ . i org t

support i riep risaEHeesinB s Mgt HRIVIAR Lt § 5208 BrEPR g tond, .,

(not ill l&?c?}lﬁ%%%i@l‘ﬂl %@Héngbri&g%azlidﬁgéﬁé&t ed) that turns the ball screw.

Further, the supporting nenbers are configure to be capable of 15

expansi Oqows?gcontrﬁew&@ichg hB9inerinital 5 fiKACH! 93?%@2&1%{?1&@%0 tiedt

exanpl e, Tt ur | ocations between the supporting and a
| at er - desspippeets thePlvdr syl tHd seCOR@ Hollmg ahitzpnt,ad dehphinifil61152

has a pair "of rails 170, 170 that extend along an X-direction (a right-left
di recti orthatrdikés aAdl lowees thepapporing plate 160 to cause the first holding unit -
10 110 and the second holding unit 111 to approach to and separate from each
other in the vertical direction, and supporting members 162 that support. the
supporting plate 160. The driving unit 161 has, for example, a ball screw
(not illustrated) and a motor (not illustrated) that turns the ball screw.
Further, the supporting members 162 are configure to be capable of
15 expansion and contraction in the vertical direction, and provided, for exémple,
at four locations between the supporting plate 160 and a later-described
supporting body 171.
- [0060] The horizontal moving unit 152 has a pair of rails 1.70, 170 that
extend along an X-direction (a right-left direction in FIG. 4), the supporting
20 body 171 attached to the rails 170, a ball screw 172 that is coupled to the
supporting body 171 and extends along the rails 170, and a driving unit 173
that turns the ball screw 172. The driving unit 173 has, for example, a
motor (not illustrated) therein and can turn the ball screw 172 to move the
supporting body 171 along the rails 170.
25 [0061] On the supporting body 171, a load cell 180 as a load

measurement unit that measures the load acting on the processing target



20 body 171 attached to the rails 170, a ball screw 172 that is coupled to
t he supporting body 171 and extends along the rails 170, and a driving unit
173 that turns the ball screw 172. The driving unit 173 has, for exanple, a
motor (not illustrated) therein and can turn the ball screw 172 to nove the
supporting body 171 along the rails 1701525 [0061] On the supporting body
171, a load cell 180 as a | oad neasurenent unit that neasures the | oad
acting on the processing target 15 wafer Wand the supporting wafer S at
separation of the processing target wafer Wand the supporting wafer Sis
provi ded afer Wsandithe supportngawaier S at saparation oidtheeprnpessingy target | oad
cell 180 is th outputted to, a | ater-described control unit, 350. The
control umafensph anghtheosupportingvalend tpprovidednas lbisirateddn FKa. drand ng

O T e b o O BR N e FTRO et L1t
cons on i Lont DRICnStat T CORGLETA, 130 SRRt ™
PLOSSS) T GAASPAME S 50 W, RO P T il 520 g
it AT .S Sl S e VIRBLRBSL, BARKT KRR RO B,

The rai si §ebiieineOWareNS R AcoHstarftOfédiged §6ad0 Reotd tthag}%%ggaﬁﬁg g

through hol’es 157 (not illustrated) forned in the secon (
-and proj egdn beoiehigredrbetheUicadceeldf1 300¢s aeqmpe Hdlddie 'dﬂ'l'éasljthe load

[ 0063] Next, the configuration of the above-described first cleaning
appar at usa@ingnion the F@eeséihgdtargh’e wafest Wolarhithg supporangswateh®; for
treatment container 190 capable of hernetically closing inside thereof as
20 i Iloustexareple, O NIt6.2E0 No a side surface of the treatnment container 190,
a transfer-in/out port (not illustrated) for the processing target wafer W
is formed0082d an Nptnthas/below thy Mok@g unit Ly eatisinhy and foweridgd at
the transfer-in/qut port, . .
pins (not illustrated) for supporting the superposed wafer T or the supporting
wafer S from below and raising and lowering it are provided. - The raising
and lowering pins are configured to be able to pass through through holes
15 (not illustrated) formed in the second holding unit 111 and project from the
upper surface of the second holding unit 111.
[0063] Next, the configuration of the above-described first cleaning
apparatus 31 will be described. The first cleaning apparatus 31 has a
treatment container 190 capable of hermetically closing inside thereof as
20 illustrated in FIG. 5. In a side surface of the treatment container 190, a
transfer-in/out port (not illustrated) for the processing target wafer W is
formed, and an opening/closing shutter (not illustrated) is provided at the
transfer-in/out port.
[0064] At a central portion inside the treatment container 190, a porous
25 chuck 200 that holds and rotates the processing target wafer W thereon is

provided. The porous chuck 200 has a main body unit 201 in a flat plate



[ 0064] At a central portion inside the treatnment container 190, a porous 25
chuck 200 that holds and rotates the processing target wafer Wthereon is
provi ded. The porous chuck 200 has a main body unit 201 in a flat plate 16
shape and a porous 202 being a porous body provided on the upper surface
side of the main body unit 201. The por¢as 202 has, for exanple,
substantially the sane dianeter as that of the processing target wafer W
apd is in abutment with the non-joint surface WN of the processing target
wafer W 5 Note that as the porous 202, for exanple, silicon carbide is
used. A sGbBap®angd; dPoraus ZQZP heinge qprous body @rowitadonthepepperssadacand

sucks the npn-joint surface WN of the prqgessing target wafer Wfromthe
suction pﬁ‘ég \dfgtﬁ%enﬁéﬂogngOMEd{hlhermecﬁﬂr%t -has, dfamexgmplessi ng
target wafer Won..t por ous,.chuck 20Q. 10.].0065] Bel pw t he porous_chuc

200, a chaﬁbétanvellxgﬁsrﬁaen%ﬁsa@atﬁr %th{hef Brocesging targst waler Wean

of °¥L§e§hﬁlﬁeﬁﬂﬁ%§_ s k- EHACE B &%ﬁ%&gg&eﬁr" §é°t%§§fqb%“f-m "

vl ndor et (Bt & HEBRIE 2R ToriBthble APUERY FROBIE e | ChTERER © A
0066] A ; ' | s

Fecover s T S ared) i Cofihied (6 the o PO e St ORI W

recover lashi'ng or dr The prot et ulPe? v
hat vAcom g e O A R s TR B PR A

to the 20pémusr262rHRE eherbbyhearc yucl8A-hd1A0hE Ppodddsitsd talord wafdr! W of. on

an X-direction negative direction (a dowward direction in FIG 6) side of

the cup 2 parousichuzk®@0@Mat extends along a Y-direction (a right-Ieft
direction in FIG 6) is forned. The rail 210 is fornmed, for exanple, froma

Y- di riéct i [0065¢gat | Belaiwrthet parousachwtk 200; acehwck ASiviing Rirfit 268 equippedt er
positien v(&)'{thf rflc?r Sﬁé’m%?é ;(r)m(;:‘to\r{-igI iprrce)\clit(ié%r.] p”(l)‘?liet;iovrgus chuck 200 can rotate at
a predetermined speed by means of the chuck driving unit 203. Further, the
chuck driving unit 203 is provided with a raising and lowering driving source
such as, for example, a cylinder so that the porous chuck 200 can freeiy rise
15 and lower.
[0066] Around the porous chuck 200, a cup 204 is provided that receives
and recovers liquid splashing or dropping from the processing target wafer W.
A drain pipe 205 that drains the recovered liquid and an exhaust pipe 206 that
vacuums and exhausts the atmosphere inside the cup 204 are connected to the
20  lower surface of the cup 204.
[0067] As illustrated in FIG. 6, on an X-direction negative direction (a
downward direction in FIG. 6) side of the cup 204, a rail 210 that extends
along a Y-direction (a right-left direction in FIG. 6) is formed. The rail 210
is formed, for example, from a Y-direction negative direction (a left direction

25 in FIG. 6) side outer position of the cup 204 to a Y-direction positive

direction (a right direction in FIG. 6) side outer position. On the rail 210, an



direction (a right direction in FIG 6) side outer position. On the rail
220, ap. 17 arm 211 is attached. [0068] On the arm 211, a cl eaning solution
nozzl e 212 that supplies a cleaning solution, for exanple, an organic

sol vent being a solvent for the adhesive Gto the processing target wafer W
is supported as illustrated in FIG 5 51and FIG 6. The arm 211 is novable
on the rail 210 by neans of a nozzle driving unit 213 illustrated in FIG
6. Thus, the cleaning solution nozzle 212 can nove froma waiting section
214 provided at the Y-direction positive direction side outer position of
the cup 2ammtd laispatdachiedn above a central portion of the processing target
wafer Win the cup 204, and further nove in 10 the dianeter direction of
the proceH¥)6fy t ar g thefaem Rildbey elaamingrsjutionngozzlegdl2 wthatsuppliesra her ,
the arm 211 can freely rise and | ower by neans of the nozzle_ driving unit
213 to beclganmng éOEéﬁl%t fomexpmples apr ofganie| solveny bsingia snlvantzfar the.

0069] F he .cl [ | uti | 2, f. l.e, & two-flui )

nozel ¢ 1 <adsive Fote fie Brossmsi et MaTen Y i subporied AnlsFaseean 16 1 na
i h j | uti to the ¢l [ j I 12 i

Conned ocb A8 FTGebr ot tmed RhbSpbr R A 712103 BBk mIAneeRts (h

I [ | on - I 22 h [ | uti
therein. Gieie PRiC2RR My SIEE ook fi%pﬁffﬁﬁéé a’I?%%%I@%LS%@%“@EIGM -
Phe 11 ow oy R RpRE I SEwAIE KEctiGn 2 Y bR hEIY Bhetlted BOSRRT [ e

i t i i , ¢ Y4t g ti I

212 1% coMeeti O SiGE HIREE oRiftoh T TP 20, 1S S PR e e S

communi caidisioni 6N tike p?@c@s‘dﬁ? Yarpet e AW inhie GiPRO4H, bhd furtidr 9@ve in
therein. "Along the supply 25 pipe 223, a supply equi piment group 225 is

provilded thbidihnietert ditestion sl the, p@cﬁeb@i\mg rgptahafen i a%@v@rthbgﬂbc@@sihgm
the flow of the inert gas. Then, the 18 cleaning solution and the inert

gas are rtarxgat waferhW.cl Barthep, thel arm @ Inoan Ifeeely Zisenand lpwer &y frieamns tofe
cl eaning solution nozzle 212 to the processing target wafer W Note that
t he ni xt dhe nezzladiviegnuny 208 o ba abl¢ thedjussrthegheight afbths ickeaning
referred to sinply as_a_"cleaning solution"” hereinafter. 5 [0070]

| nci dent #OIYLI0B & Q3é2por ous chuck 200, raising and | owering pins (not

i si ng. A0SPbuier A The (FASABE PR BR ORI 112> A8 cEXamEIS, of SPYRy A
1 adt Bt B fseli n IEnerolente ARltio aB2air ol eetpplibs bRt 10
por ous. cAUBRISS0 S EAREE Slrioh'3he bR BIRing, soRURLtGMe opired st
del i ver (BGnBERGFSS HIMGsthARASh FREES. Wi Lasply BipeP230 SonttnkcA89 with
a cleaning solution supply source 221 that stores the cleaning solution therein.
Along the supply pipe 220, a supply equipment group 222 is provided which
20 includes a valve, a flow regulator and so on that control the flow of the
cleaning solution. Further, a supply pipe 223 that supplies an inert gas, for
example, a nitrogen gas to the cleaning solution nozzle 212 is connected to
the cleaning solution nozzle 212. The supply pipe 223 communicates with a
gas supply source 224 that stores the inert gas therein. Along the supply
25 pipe 223, a supply equipment group 225 is provided which includes a valve,

a flow regulator and so on that control the flow of the inert gas. Then, the



[0071] Note that the configurations of the joint surface cl eaning apparatus
40‘and-t he non-joint surface cleaning apparatus 41 in the post- 15
i nspection cleaning station 8 are the sane as the configuration of the
ahove-descri bed first cleaning apparatus 31, and therefore the description
thereof is omtted. [0072] Further, the d¢®nfiguration of the second cl eaning
apparatus 33 is substantially the sane as the configuration of the
above-described first 20 cleaning apparatus 31. In the second cl eaning
apparatus 33, .a spin, chuck 230 is provided as illustrated in FIG 7 in
pl ace of €lanipg seiutionarndibe isert gas fare snixadeunihe clgamingsedution murele pi n
chuck 230 s a,horizontal upper surface, and a suction port (not .
i | lustrat 83? and %*P@iﬁeag,g%rt%@xﬁlﬁﬁph‘?g tS%UBQBMZZﬁﬁgzL%ft@rﬂ@ PEOgRsSINgled
in the upper surfac By, suct i t hr.oough t 25 suction_pqrt, t .
support i ngfrﬁﬁ? Wf%r @Zn, &O@J&‘@?g}ﬁ@ Iﬁ%‘Pﬁfﬂ’EﬁwO? ﬁ}ée §EWBSMBQQB.3“£§1%W
confi gurat] e l,eamn| pas at.us. 33 i;s.the, 19.s as that
of the. abBvorRuE N ErPRed P alRRy BRE kR iEso Nnios” hIPISIE: the
descrigti er eof.. i: ) ] | de | S | eani ng
appar o us YO DalndiBeflly, Belon? eI S RhIA B00, et B LT
sol ution hpiatfot NHuSRAedy UFd@SapPbrting the processing target wafer W from
- below and raising and lowering it may be provided. In this case, the raising
“and lowering pins are configured to be able to pass through through holes
(not illustrated) formed in the porous chuck 200 and project from the upper

10 surface of the porous chuck 200. Then, in place of raising and lowering the
porous chuck 200, the raising and lowering pins are raised or lowered to
deliver the processing target wafer W to/from the porous chuck 200.

[0071] Note that the configurations of the joint surface cleaning -
apparatus 40 and the non-joint surface cleaning apparatus 41 in the post-

15  inspection cleaning station 8 are the same as the configuration of the above-
described first cleaning apparatus 31, and therefore the description thereof is
omitted.

- [0072] Further, the configuration of the second cleaning apparatus 33 is
g app
substantially the same as the configuration of the above-described first

20 cleaning apparatus 31. In the second cleaning apparatus 33, a spin chuck
230 is provided as illustrated in FIG. 7 in place of the porous chuck 200 of
the first cleaning apparatus 31. The spin chuck 230 has a horizontal upper
surface, and a suction port (not illustrated) for sucking, for example, the
supporting wafer S is provided in the upper surface. By suction through the

25  suction port, the supporting wafer S can be suction-held on the spin chuck

230. The other configuration of the second cleaning apparatus 33 is the



5 the supporting wafer S, nanely, the non-joint surface SN may be provided
below the spin chuck 230. The cleaning solution jetted fromthe back rinse
nozzl e cl eans the non-joint surface SN of the supporting wafer S and the
outer peripheral portion of the supporting wafer S. [0074] Next, the
configuration of the above-described sernd transfer 10 apparatus 32 w ||
be descri bed. The second transfer apparatus 32 has a Bernoulli chuck 240

t hat hol ds the processing target wafer Was illustrated in FIG 8. The
Bernoul I'i chuck 240 i.s supported b upporting arm 241. The supporting
arm 241 isamegpdhateat e agwewsiesam%@grérsa learing apparadntl.oang Heerefore
driving upit. 242, the supporting atrm 241 can turn around the 15 hori zontal
axi s and rﬁiﬁ&rl@ﬁ@ncmg%&s ‘PW“F?&? hori zontal direction. At a | ower

Do o L0873 e e isi SEmaIRS sBniie, SeGond QIRREINE, SPpirats| Tt ahack Bipssni ¢
242 i. i s .and. nri d | i h i |
d rfeE??oﬁr?éz%%ee (BobHNetaleay Bide iBR o RR AnifR el fBn Y 0ar Bl nelr KIERatE 0T, o
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transfer path 50 11lustrated i1n FIG 1 so-that third transfer apparatus

51 s mO\Rblate 8Read thehdri-int Surfeet'S 58f OSTSbORIde WTer SOitld et Gatedn of

the aforenentioned reversing apparatus 20 4 be descri bed. The

rever si ngperipiwral pertich bfishe sppporthisg weafepSt ai ner 250 housing a plurality
of devices therein as illustrated in FIG 9. In a side surface of the :

“processi 10034t ai dex5the sonfigusittoni of ¢che gbove-Josdribéd secondettinsfer
formed for transferrin?_ in/out the processing target wafer Wby the third 5

trandfer apparatasu32 5will drel descoibedi ngl'be seicondstransfar apparatis B2 thaseal) i s
provi ded at the transfer-in/qut port (not illustrated). &00771 At the bottom:

- surface &empullpcbuskl4ythashaeldsdhe processing target iwaler Woaillusirated iaust s

t he atnosphere in.the procgssing,c ajner 250 is formed. To the exhaust

port 260, Igih & helher Qu B;shugkcgﬁhe@t sdpRPrted By a suRDATtERS iasH widlh an

h 261 0p78]1nsid i
cont ai ner HESBIPROTINE AR 1t SURPOTBACPY Refrsh S DB s s BAGIERRY ol

f w htSl . f d_hol di it 271 that h th
brocessi 18 1 et aEvarE wek 4% o ShpBart 2rHF 24 endtuh Seud e’ "
hol di 09 Wl a9 hRisPhd 'é;&%rﬁp%ﬁ L05irS&C 80 he horizontal direction. At a

lower portion of the first driving unit 242, a second driving unit 243 is

provided. By means of the second driving unit 243, the first driving unit
242 can rotate around the vertical axis and rise and lower in the vertical
direction.

20 [0075] Note that the third transfer apparatus 51 has the same
configuration as that of the above-described second transfer apparatus 32,
and therefore the description thereof is omitted. However, the second
driving unit 243 of the third transfer apparatus 51 is attached to the transfer
path 50 illustrated in FIG. 1 so that the third transfer apparatus 51 is movable

25  on the transfer path 50.

[0076] Next, the configuration of the aforementioned reversing apparatus



15 holding unit 271 and di sposed to face the second holding unit 271. The
firrst *holding unit 270 and the second holding unit 271 have substantially
the sane dianeter as that of, for exanple, the processing target wafer W
For the first holding unit 270 and the second holding unit 271, Bernoull
chucks are used. This enables each of tpg first holding unit 270 and the
second holding unit 20 271 to hold the whole one surface of the processing
target wafer Win a non-contact manner. [0079] On the upper surface of the
first holding unit 270, a supporting plate 272 that supports_ the first

hol di ng uf2twidlrbe idﬁspnbeddedﬁmm\@rsmg apparatupAdrhdsray ppoeassimy gontainet s
enbodi nment y be omtted so that the first 25 holding unit 270 is . .
suppor t edzﬁiﬁmﬂﬁ‘%ﬁtphﬁahtﬁ Rt dewigeasrdeseins ag éllustrated 1pr BEas 9 ndnowsida ner
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i o ' . 28 3 ' .
hol di g uiie st R %leﬁsﬁﬁp%ﬁ{%é%&n%ﬁ?ﬁogg%%%gg rgitchﬁﬁ%tr' ) s
| > s T on. T o 080 i
suppor t od S AEA B0 Rahstd- RSt abrt (6B MNERAIY Lot om surface of the
processi Lai nRt the botfoth sUPface MPRR! s SRS DMaRE J46 P URRANG: L he
@pl Sded 1?1 face of the

supporti te 281 are provi 10 on t'he upper” sur supporting
body 283.pdrie260Rhart taxhaudtyibies Satﬁﬁ)%phéﬁe Ganfhd ;ﬂiééeés@n coBRRIre290 is
expansi on and contraction in the vertical direction and"to be able to
freely expanedandlocahtasthauseporh@60; iavi eghaumstt pipd2262iis esoriedtddweieht he
supporting plate 281.

10 communicating with an exhaust apparatus 261 such as a vacuum pump.

[0078] - Inside the processing container 250, a first holding unit 270 that
holds the processing target wafer W on its lower surface and a second
holding unit 271 that holds the processing target wafer W on its upper surface
are provided. The first holding unit 270 is provided above the second
15 holding unit 271 and disposed to face the second holding unit 271. The first
holding unit 270 and the second holding unit 271 have substantially the same
diameter as that of, for example, the processing target wafer W. For the first
holding unit 270 and the second holding unit 271, Bernoulli chucks are used.
This enables each of the first holding unit 270 and the second holding unit
20 271 to hold the whole one surface of the processing target wafer W in a non-
contact manner.
[0079] On the upper surface of the first holding unit 270, a supporting
plate 272 that supports the first holding unit 270 is provided. Note that the
supporting plate 272 in this embodiment may be omitted so that the first
25 holding unit 270 is supported in abutment with the ceiling surface of the

processing container 250.



[ 0081] Next, the confi guration of the aforenentioned inspection 15 appar atus

7w | I..be described. The inspection apparatus 7 has a processi ng contai ner
290 as illustrated in FIG 10 and FIG 11. In a side surface of the
processi ng contai ner 290, a transfer-in/out port (not illustrated) for the

processing target wafer Wis fornmed, anglj an openi ng/cl osing shutter (not
illustrated) is provided at the transfer-in/out port. 20 [0082]Inside the
processi ng container 290, a porous chuck 300 that holds the processing
target wafer Wthereon is provided. The porous chuck 300 has a nmain body
unit 301 [G080] | at Balawethetsesondribldimg units2 3b2a hedviggampohanisnb 280 that
provi ded on the_upper surface side of the main body unit_ 301. The porous
302 has, mewvesthesesond hipdding vaitid/ 1 i theywertigal rditeationsis peavided2s

processing target fer Wand is in abutpent with the non-joint surface
W, 1 of tlﬁ)@vgngcrag\éﬁwsrrh @th%faewmom;mgepﬂ#&ﬂ%k Ak spppers theolower 22

cxampl . SHSneSELYdc 15, yaed Ay Lo plps (aotd shuaict (o
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5 200, L CSEREEL O DS, B0reHs 5 B0 e uslnrl Herh o o189 st
o V100 UG it ok AU 310 SBRbr0OeLS, BhbROREHE Yo

cont ai ner2@PPrévided at the bottom surface of the processing container 250. Further,

supporting members 284 that support the supporting plate 281 are provided
10 on the upper surface of the supporting body 283. The supporting members
284 are configured to be capable of expansion and contraction in the vertical
direction and to be able to freely expand and contact when the driving unit
282 raises and lowers the supporting plate 281.
[0081] Next, the configuration of the aforementioned inspection
15 apparatus 7 will be described. | The inspection apparatus 7 has a processing
container 290 as illustrated in FIG. 10 and FIG. 11. In a side surface of the
processing container 290, a transfer-in/out port (not illustrated) for the
processing target wafer W is formed, and an opening/closing shutter (not
illustrated) is provided at the transfer-in/out port.
20 [0082] Inside the processing container 290, a porous chuck 300 that
holds the processing target wafer W thereon is provided. The porous chuck
300 has a main body unit 301 in a flat plate shape and a porous 302 being a
porous body provided on the upper surface side of the main body unit 301.
The porous 302 has, for example, substantially the same diameter as that of
25 the processing target wafer W and is in abutment with the non-joint surface

Wn of the processing target wafer W. Note that as the porous 302, for



10 extending along the Y-direction. By neans of the chuck driving unit 303,
t he por.ous chuck 300 can nove along the rail 304. Mre specifically, the
porous chuck 300 can nove between a delivery position Pl for transferring
in/out the processing target wafer Wto/fromthe outside of the processing
contai ner 290 and an alignnment position2P2 where the position of a notch 15
portion of the processing target wafer Wis adjusted. [0084] At the

al-i gnnment position P2, a sensor 305 is provided which detects the position
of the notch portign of the processing target wafer Wheld qn the pQrqus
chuck 300examplensilicen i ¢arhidenis -r otAt SYcHpB Papeutnethdbtikstatedinils e

the sensor 305 i§ detecting th osi tion of the notch 20 portiQn,

t her eby cEATRRGEG: 1Q {Be BATAUSOR 08! ande SHEKE HhEcRERGAIE SuHace: oot %@e
target wafer W, [0085 a.si urfgce on the alignment positio 2 sjde
0 The by BIRRESSITE danded Warero S, o HhE i aps v S0 TaOBSoI0 A ac

t he i magi apparat us 310 exa e a w de-angl anera_is usgd. 25
Near the THEIEPS G SUrateiheld g EROReGing il SRRl WG SR e HErSH Itk
half_rg' rrgb 311 is provided. The half mrror 311 is provided at a position
facing 2 Qhe i magi ng apparatus 310, and inclined at 45 degrees fromthe

vertical rh tion i i i i
i1l um nan em?’;l prp\]/Bi e tg%g{/aelﬁ'? g@m% gfﬁug%?ﬂ‘gﬁg "?ﬁ?’ﬁgﬁ?qﬁ?y%‘?‘l'sn
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processi ng 5 contai ner 290. Further’, the inaging apparatus 310, hal f

m rror 31303 an®urtiter] theiohuek ideiviappaniatdos wlattacieed o theledp Afoy eail 1394
processing target wafer Wheld on the porous chuck 300. The illum nation

from t he ptdvidedast the alppidomt sarfit?2 pasidesthérprogbssing behfainer 290 3hd and
is applied downward. Accordingly, reflection I ight froman object existing
i n aroi r rextending alorg the Yidiresttori.s Bof meansdobtlie chackalriving unit 303, and

is taken into the ima%ng apparatus 310. In other words, the ipaging
appar at usthg1poraus ehweki 390aean vagee glongehenraik 804xi dviong specifieally, the

illum nation area. captured Lmage of thﬁ processing_target wafer, Wis
4

t hen out (ROTOME @lalqugspaﬁaé} MmN PEBRECR dheebvenn postsm PinEor: bansmrring ¢
URe o il e BySe s P R, NGSRAHE bR SRS RERE 17
control ucrgr{talg’n%? 360 Rix Viaﬁleﬁignment position P2 where the position of a notch
15 portion of the processing target wafer W is adjusted. |
| [0084] At the alignment position P2, a sensor 305 is provided which
detects the position of the notch portion of the processing target wafer W
held on the porous chuck 300. The chuck driving unit 303 rotates the
porous chuck 300 while the sensor 305 is detecting the position of the notch
20 portion, and thereby can adjust the position of the notch portion of the
processing target wafer W.
[0085] On a side surface on the alignment position P2 side in the
processing container 290, an imaging apparatus 310 is provided. As the
imaging apparatus 310, for example, a wide-angle CCD camera is used.
25 Near the middle of the upper portion of the processing container 290, a half

mirror 311 is provided. The half mirror 311 is provided at a position facing



as illustrated in FIG 1. The control unit 350 is, for exanple, a conputer
and has a program storage unit (not illustrated). In the program storage
unit, a programis stored which controls the processing of the processing
target 20 wafer W the supporting wafer S, and the superposed wafer T in
the separation system 1. Further, the f@3gram storage unit also stores a
program for controlling the operation of the driving systemsuch as the
above- described various processing and treatnment apparatuses and transfer
apparatuses to inplenent the_| ater-described separation processing in the
25 separ dheotmagig mpparafyse3i Hatandnénglined ah day degraase frame theatvertical
stored, fqr exanple, in a.conputer-read torage nedi um H such as a
conputer-&r%?por%-ea LEumanation APpaFfips ii%ﬁ%‘i gagjchangepn il CiSsk

Stor age TEQVIARE 350YF (e L6 BirTon 3 | Bsgng 687 PR o Tepad | O
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cassette Cs are nount
W held on the porous chuck 300. The illumination from the illumination

apparatus 312 passes through the half mirror 311 and is applied downward.
Accordingly, reflection light from an object existing in an irradiation area
10  thereof is reflected off the half mirror 311 and is taken into the imaging |
apparatus 310. In other words, the imaging apparatus 310 can capture an
image of the object existing in the illumination area. The captured image of
the processing target wafer W is then outputted to the later-described control
unit 350. The control unit 350 inspects the presence or absence of a residue
15 of the adhesive G on the processihg target wafer W.
[0086] In the above separation system 1, the control unit 350 is provided
as illustrated in FIG. 1. The control unit 350 is, for example, a computer
and has a program storage unit (not illustrated). In the program storage unit,
a program is stored which controls the processing of the processing target
20 wafer W, the supporting wafer S, and the superposed wafer T in the
separation system 1. Further, the program storage unit also stores a program
for controlling the operation of the driving system such as the above-
described various processing and treatment apparatuses and transfer
apparatuses to implement the later-described separation processing in the
25 separation system 1. Note that the program may be the one that is stored,

for example, in a computer-readable storage medium H such as a computer-



10 predeterm ned cassette nounting plates 11 in the transfer-in/out station
2:*The.superposed wafer T in the cassette CT is taken out by the first
transfer apparatus 20 and transferred to the separation apparatus 30 in the
processing station 3. In this event, the superposed wafer T is transferred
with the processing target wafer Warrddged on the upper side and the
supporting 15 wafer S arranged on the | ower side. [0089] The superposed
wafer T transferred in the separation apparatus 30 is delivered to the

rai sing and | in i.ns ot Jillystrate i ch have heen raised in .
advance. mﬁéaﬁﬂeﬁﬁaﬂgéﬁ$&&ﬁ§), fexaplg itk (R caompaat &égﬁ( , JEEEBEHt he
first hol ding . upit and the second ho) di ng,uni.t 111 where the 20

super posé?Pt\‘A‘g"-?léﬂSl? (&%&Qa Ao MEBRY F?ﬁ‘g %%%&IW?@P@ estorage medlmuld; di ng
unit 110 .a?d t he s&&rnd.hﬁ(ﬁéng unit 111 as illustrated in FIG 13. After a
| apse of 2 %ﬂé%lg?lé HOH 1 in this state, the superposed wafer T is pre-

heated b heat hanl s T - ' i

possi bl ey[pg)ggl],lppr elgg %’@%t %@%ﬁﬁ%ﬁ%#%%%%tﬁ@ap%ﬁ%%?ﬂggﬁﬁ%et?'%%f er W
25 even t ' f ﬁ%’x‘n L QR on

t he f?r S}’Wﬁ%ﬁ\@ﬁg?%%ﬁf%ﬁggggﬁsﬁ%ggfgﬁeﬁéﬁ a er%d%ﬁfel?gﬁgggbgfﬁﬂﬁls E%%égfll)l eto
further o%'ﬁfrﬁ]giﬁéﬂeﬁ deserivearatasv O fwilndePHes@ssedd FaGIer2 el LW aRsrtt he
particles gerrerated due to rubbing of the processing target wafer Won the
first holjjusgatifigtanldfampléd bf mAReeHsTBAthd BéparationsroRessihgart in which
the processing target water at roomtenperature is heated on the first

hol di ng JOD88] 5 [ A0Sy aldmssenré & hotsimgsa puradty bfmiperpdséd wafets Bpahel d
on the second holding unit 111 as illustrated in FIG 14. Then, after a

| apse of emptyedessette n€ilyy iamd ahe esuplyr peessdtteaf®y drei snouated! om tthe

heati ng mechani sns 124, 141 to a predeterm ne tenperature, for exanple,
200Cl100 Psedctemméncd tdasseltit appuntiagi platee Isluperthes transferdn/auth stasiass 2.
soft ened'The superposed wafer T in the cassette Cr is taken out by the first transfer
apparatus 20 and transferred to the separation apparatus 30 in the processing
station 3. In this event, the superposed wafer T is transferred with the
processing target wafer W arranged on the upper side and the supporting
15 wafer S arranged on the lower side.
[0089]  The superposed wafer T transferred in the separation apparatus 30
is delivered to the raising and lowering pins (not illustrated) which have been
raised in advance. The superposed wafer T is then located at a position
between the first holding unit 110 and the second holding unit 111 where the
20 superposed wafer T does not come into contact with any of the first holding
unit 110 and the second holding unit 111 as illustrated in FIG. 13. After a
lapse of a predetermined time in this state, the superposed wafer T is pre-
heated by the heating mechanisms 124, 141. The pre-heating makes it
possible to suppress the thermal expansion of the processing target wafer W

25 even when the processing target wafer W is suction-held and heated on the

| first holding unit 110 as described later. Therefore, it is possible to further



10 Thereafter, the second holding unit 111 is raised by the noving
mechani.sm 150 so that the superposed wafer T is held sandw ched between the
first holding unit 110 and the second holding unit 111 as illustrated in
FIG 15. In this event, the non-joint surface WN of the processing target
vafer Wis suction-held by the first hoR#8ing unit 110, and the non-joint
surface SN of the 15 supporting wafer S is suction-held by the second
hel ding unit 111. [0091] Subsequently, while the heating nechanisns 124, 141
are heating the syperposed wafer T to keep the softened state of the
adhesi ve SIDPRIGES SAEoMRTRABY I Hythminrogessingqtamgst suafesr W rapdwiher patioles

in the vertical direcfiop. and the
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suppor t i npebhayisiisl 124, 14V tanal prédeteenine temipeeees, fir émnplé;czsw’@%
t ar get vvafero Wand the supporting wafer Sis |low (for exanple, 1 nm sec) at
an ini ti &56CageThen; tise adhesiati Gninptiee sysemoset uvaforel rcontesspefened. t he
supporting body 171 increases and the separation speed increases (for
exampPe, reeftes, the seeyndiboldingsensr bt 1 o5 rpisedesyithe movinge dsechdnismt hat
10 as the desired | gad, an appropriate | oad is set according to the kinds
of the dehiltse thatithe pupeposedgwaiernydi indield sandwishsdobetkeeny ther firstned
on the progessing.target fer W d the kind_of the_ adhesive

holdne feit 138 dihol
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damage t ghé fyag@ SESE viparet aT gt k%%e%@ﬂ%éc‘l‘%@ﬂé%?%ée"%i%ﬁ@%eé, tRe be

suppressed. Further, the separat speed can be increas as the
separ at i gacerid&edingoumit dddested tite siysHERIOWAIERE ateTROVES by el mb%in

required for the separation processing. 25 [0094] Further, in step A ,gthe
second heiebhagismi 15014 thewestiddldirection and the horizontal direction, namely,
20 obliquely downward as illustrated in FIG. 16. Then, the processing target
wafer W held by the first holding unit 110 and the supporting wafer S held by
the second holding unit 111 are separated as illustrated in FIG. 17 (step Al in
FIG. 12). |
[0092] In step Al, the load cell 180 measures the load acting on the
25 processing target wafer W and the supporting wafer S. The load measured

by the load cell 180 is then outputted to the later-described control unit 350.



in the vertical direction and noves 300 mmin the horizontal direction. 27
| aci dentally, in this enbodinent, the thickness of the adhesive Gin the
superposed wafer T is, for exanple, 30 AL mto 40 u mand the hei ght of the
devi ces (bunps) forned on the joint surface W of the processing target
vafer Wis, for exanple, 20 Il m Accorgéngly, the distance between the 5
devi ces on the processing target wafer Wand the supporting wafer Sis

m nute. Hence, for exanple, when the second holding unit 111 is noved only
in the horj zontal dlrectlon t he devi ces and the supporting wafer S can

come i nt o IBgmoatrolynik éﬁmrﬁrw@rthem‘éatwy speed (entarque)raf the diivingathit | n

this rega vi.ng the_ second hol unit 111 in the horizontal direction
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apparatus 31. Here od of processi mg targe

t he secomﬁlﬁﬂa@agé IO RRE 4 éaowg §@ss Clhubethe §§ r&g%?)le ghgf

supporting arm 2 of the s ond tr Ipar at Us

| ocat e t heupportiag ||blodf@/hllf7k1 Aforduseswahbe th hfignt §pre@d #Rreise/ Eﬁird by
the first holdlng unit 110 as illustrated in FIG 18. Thereafter, e

Ber noul | iexamiple, 2500l 56 nandésat) asrthetdepasaion Prooéssig ppoosedss| nNoit@ﬂ%t
wafer Wfromthe suction pipe 123 at the first holding unit 110 is stopped.

25 TH6n, ashthepdesieediload; an gpipropfiate Mvad ideet wecortihpoto the kindsofithedi ng
unit 110 to _the Bernoulli chuck 240. Thereafter, the Bernoulli chuck 240 is
28 | ower esimge%omfémepmqnsmxg target wmferNM thetprocersingy perfosined onrthet
wafer Wis held by the Be |11 tg 240, in a_mapner not in contact

t her ewi t PTOFRSHBE darget Weandithg ladgé%thwaardélﬁsm G.held with the

devi ces 10| t su fac t he processing target wafer_ W being
never daiﬁgégf e’??’tl &9&@6@8800% Gum@ceﬁﬁmgimqtsw eW and ghe

PO O ek e 1 DL 08 0 1o 5h 8 e R W
appaj gt u?n%Z Hesdér%QSQ t (in@d’cﬁtlto?le iPhe 98kl 'is t%ucﬁlg%d' the control unit 350
may detect abnormality and stop the operation of the separation apparatus 30.
On the other hand, if the load acting on the processing target wafer W and the
supporting wafer S is too low, a lot of time is required to separate the
processing target wafer W and the supporting wafer S. In this embodiment,
20  since the driving unit 173 can be feedback-controlled so that the acting load
becomes a desired load, the damage to the processing target wafer W and the
supporting wafer S can be suppressed. Further, the separation speed can be
increased as the separation processing proceeds to thereby optimally reduce

the time required for the separation processing.
25  [0094] Fﬁrther, in step Al, the second holding unit 111 moves 100 um

in the vertical direction and moves 300 mm in the horizontal direction.



above the porous chuck 200 in the first cleaning apparatus 31 and reverse
tfi¢ 10--Bernoul |i chuck 240 to thereby direct the processing target wafer W
downward. In this event, the porous chuck 200 is raised to a position upper
than the cup 204 and kept waiting. Thereafter, the processing target wafer
Wis delivered fromthe Bernoulli chuck2240 to the porous chuck 200 and
suction-held. 15 [0098] After the processing target wafer Wis suction-held
on the porous chuck 200 in this manner, the porous chuck 200 is lowered to
a predeterm_ned position. Subsequently, the arm 211 noves_ the cleaning

sol ution Isidewtadly, im thiseembhadimentethe odicknesso of thesadhesivab6y ént the
tral ti t i t f Th t il h
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and discrimnate et ieen a superposed waf er I ncl udithg a nor nal

processi ngnlyaiofie Wotidontiladidedtish PP deoitesedrfd tHe isﬁ?hﬁ?ﬂiﬂg waféef$chahve
processing target wafer W 5 [0100] The normal processing target wafer W
separ at eccdrhenntd comaceivith eachosthdr Wafttsrebyi theceaited may be dahaged.
surface W in step A2 and then transferred wth the non-joint surface WN

di r ect ed Jshothisveeghrdbndviagt thier scondrisélding ppat &1 IinShethorizentahdirectioan
apparatus 7. Note that the transfer of t.hetgrocessi ng target wafer Why the
t hi r ot r sanet elsapathe vertical dieCtionbssain ithid gmivedizzerd agntprevent the
above-descri bed transfer of the processing target wafer Wby the second
transfer contaetabetween theddewinest and thee supporting i wafemSr ¢of suppress tthed.

[ 0101] The,  processing target wafer Wtransferred to the inspectjon apparatus
7 is hel dlasnageto she sleyvieenickNote that theeratio ibeswgepdbeimening digtgnce in
Subsequently, t.he, chuck dri vi uni t. 303.noves .t he porqus 300,to0 the

ol T gnnentihpisriicah dBEctioneatd e TBoYinE distanee doshelhogzenial (reumom ki «i on
of the nqfch portion.of th cessing tar fer t he chuck, driving
ni + 503 thedeBehl Haldfe biE FELESSRReHER the ik ms devicth (ot
portion qf e_pr i fer Wis adjusted, whereby the

pr océgsi r?dl @r%&&ggi%a@ggé%gg&l%at ed in a predeterm ned orientation.

[0095]  Thereafter, the processing target wafer W separated in the

separation apparatus 30 is transferred by the second transfer apparatus 32 to
the first cleaning apparatus 31. Here, the transfer method of the processing
target wafer W by the second transfer app.aratus 32 will be described.

20 [0096] The supporting arm 241 of the second transfer apparatus 32 is
extended to locate the Bernoulli chuck 240 below the processing target wafer
W held by the first holding unit 110 as illustrated in FIG. 18. Thereafter,
the Bernoulli chuck 240 is raised, and the suction of the processing target
wafer W from the suction pipe 123 at the first holding unit 110 is stopped.

25 Then, the processing target wafer W is delivered from thé first holding unit
110 to the Bernoulli chuck 240. Thereafter, the Bernoulli chuck 240 is



[0102] Thereafter, the chuck driving unit 303 noves the porous 300 fromthe
al*i gnent position P2 to the delivery position Pl. Then, illumnation is
applied fromthe illumnation apparatus 312 to the processing target wafer
W.when the processing target wafer Wpasses under the half mrror 311. The
25 light by the illumnation reflected 286f the top of the processing target
wafer Wis taken into the inmagi ng apparatus 310, so that an i mge of the
jeint surface 30 W of the processing target wafer Wis captured in the
aratus 310. ‘The ¢ ured.im

LYZ‘%LQ% Mg aTeACiPmInBl HISTIRE | NORCHES (P GOGRIING JOrEdi Al
cont'rp |t ES&Libns echg th@gr selgfcz%é)or absence of a residug\Rgf th%b

shie TRPRd e CIIC {h @ PIBHREE 194y GO FTEV AT
2ghiefll \Iéleeﬁh%r% e[a(%ggB If a.re idﬁg of tl"gaﬁeia;vg (%Rigs ve?ti@fi e& in Er@éStep
E[E?PSCHO A& 92?51%“%&%‘&? grarfﬁrt r’ﬁr c ‘f’p i%e‘??%%gp tpﬁéB ) i;he
L L ARERl PR Ricck Oy kBl R WRSRiAL SN ARRBER. MO,
a1 31 chal FhECTRRERR Holdthd Mgl A1 ip 4hbTEE & o BoREGPAHd She ks o
A2, and tH$IdHes ahittl 1@ thikre@inti s om tted. Further, for exanple, if it is

verified that There is no residue of the adhesive Gin the inspection

appar at u00973t ep WNéxfeys dHustratddein FIGO04PDAther sﬁ;ﬁ;@oﬂtﬁigtarﬁﬁQﬁdCGf\ﬂlei s
cl eaned, the processing target wafer 15 Wis transferred by the third

transfer seppadatirassfet dppardtusr 3 ds sunged pp amavesthé2 Beanoulli shtickr24@rtd rear
surfaces are reversed, nanely, reversed in the top-bottomdirection by the

rever si n@boweahatporot? dhtokp20 in thefiest ¢lanigappavatusidigane reversefthehe
Peredo Bemoull chuck 240 fo thereby diteci the processing larget water W
downward. In this event, the porous chuck 200 is raised to a position upper
than the cup 204 and kept waiting. Thereafter, the processing target wafer
W is delivered from the Bernoulli chuck 240 to the porous chuck 200 and
suction-held. _

15 [0098] After the processing target wafer W is suction-held on the porous
chuck 200 in this manner, the porous chuck 200 is lowered to a
predetermined position. Subsequently, the arm 211 moves the cleaning
solution nozzle 212 at the waiting section 214 to a position above the central
portion of the processing target wafer W. Thereafter, while the porous

20 chuck 200 is rotating the processing target wafer W, the cleaning solution is
supplied from the cleaning solution nozzle 212 to the joint surface Wj of the
processing target wafer W. The supplied cleaning sohition is diffused over
the entire joint surface W; of the processing target wafer W by the centrifugal
force, whereby the joint surface Wj of the processing target wafer W is

25 cleaned (step A2 in FIG. 12).

[0099] Here, the plurality of superposed wafers T transferred in the



20 [0105] The processing target wafer Whaving the joint surface W cl eaned
i R*thesjoint surface cleaning apparatus 40 is transferred to the reversing
apparatus 42 with the joint surface W being held by the Bernoulli chuck
240 of the third transfer apparatus 51 as illustrated in FIG 20. Then, the
processing target wafer Wis delivered 29 the second holding unit 271 of 25
the reversing apparatus 42 with the joint surface W directed upward, and
the entire non-joint surface WN of the processing target wafer Wis held by
the 31 second holding upit 271. [0106] Then, the Bernoulli chuck 240 of the
third tratrensferaipjautstaiion 3 havet beenesubjestachiovinspretionc thadvangeEnas uni t
271, and the seﬁfgggholdin unit, 271 ts rai sed, in other rds, ?a eto

approach desembe ye 1ggrimHnates betwegn arfupgrposadywaser 1ageluding a
illustrated in FIG 21. Then, the. jqint surface W of th cessing target
waf er W | BORBRL Rrpoefiing; 1AEeet Waph oM, and 8780RRTROSHE WaTe Mg iagludie
pr ocessi nﬁ farg}et waf er. W.b tthe %I?G‘&?d hol ding unit 271 is stopped to
del i ver tHEIG5 @e@'ﬁcﬁﬁsmgr CLwg to the first holding unit 270. Thus,

e Drocoggi 99 A oL ek VR BTG Bt
[O107) egsabithed araorChishing S o hutick YETRIgD pepangl bt
transferred with the non-joint surface Wy directed downward, by the third
transfer apparatus 51 to the inspection apparatus 7. Note that the transfer of
the processing target wafer W by the third transfer apparatus 51 is
10 substantially the same as the above-described transfer of the processihg target
wafer W by the second transfer apparatus 32, and therefore the description
thereof is omitted. |
[0101] ‘The processing target wafer W transferred to the inspection
apparatus 7 is held on the porous chuck 300 at the delivefy position P1.
15 Subsequently, the chuck driving unit 303 moves the porous 300 to the
aligninent position P2. Then, while the sensor 305 is detecting the position
of the notch portion of the processing target wafer W, the chuck driving unit
303 rotates the porous chuck 300. Then, the position of the notch portion of
the processing target wafer W is adjusted, whereby the processing target
20 wafer W is located in a predetermined orientation.
[0102] Thereafter, the chuck driving unit 303 moves the porous 300 from
the alignment position P2 to the delivery position P1. Then, illumination is
applied from the illumination apparatus 312 to the processing target wafer W
when the processing target wafer W passes under the half mirror 311. The
25 light by the illumination reflected off the top of the processing target wafer W

is taken into the imaging apparatus 310, so that an image of the joint surface



Bernoul l'i chuck 240 of the third transfer apparatus 51 is then turned
around--15 the horizontal axis. Then, with the Bernoulli chuck 240 directed
upward, the Bernoulli chuck 240 is | ocated below the first holding unit
270. Then, the Bernoulli chuck 240 is raised, and the holding of the
processing target wafer Wby the first Bolding unit 270 is stopped
concurrently therewith. Thereby the processing target wafer Whaving the
joint surface W held by 20 the Bernoulli chuck 240 when transferred into

the joint_surface cleanjng apparatus_40 is brought into a state in which
t he non-j 8Ynef the pracesvimg target waisr Wids saptimediin theuimaging apparatusst kit ed

in FIG 2 In othey, words,. the processing target wafer Wis brought into a
state in ihﬁ&amcguna&%@féileuamtpswé@%i gOtfghg@romspsengrtgrgﬁtwafereW

Bernoul l'i, chuck 240 is.changed, from fropt,to rear,. Thereaffer, the
Ber noul | ilscHHHPPtE%g o dhgi fenirak %?13%(59’@ the gontypl ynit Ra0pinspests the

B0t VLl B REL 8 LN 05 XL o 2 GARRE A itRcd 0D e
5 the processing target wafer W (step A3 in FIG. 12).
[0103] If a residue of the adhesive G is verified in the inspection
apparatus 7, the processing target wafer W is transferred by the third transfer
apparatus 51 to the joint surface cleaning apparatus 40 in the post-inspection
cleaning station 8, and the adhesive G on the joint surface Wj is removed in

10  the joint surface cleaning apparatus 40 (step A4 in FIG. 12). Note that step
A4 is the same as the above-described sfep A2, and the description thereof is
omitted. Further, for example, if it is verified that there is no residue of the
adhesive G in the inspection apparatus 7, step A4 may be omitted. |
[0104] After the joint surface Wj is cleaned, the processing target wafer

15 W is transferred by the third transfer apparatus 51 to the reversing apparatus
42, and its front and rear surfaces are reversed, namely, reversed in the top-
bottom direction by the reversing apparatus 42 (step A5 in FIG. 12). The
reversing method of the processing target wafer W by the reversing apparatus
42 will be described here.

20 [0105] The processing target wafer W having the joint surface W;
cleémed in the joint surface cleaning apparatus 40 is transferred to the
reversing apparatus 42 with the joint surface W; being held by the Bernoulli
chuck 240 of the third transfer apparatus 51 as illustrated in FIG. 20. Then,
the processing target wafer W is delivered to the second holding unit 271 of

25  the reversing apparatus 42 with the joint surface W; directed upward, and the

entire non-joint surface Wy of the processing target wafer W is held by the



I nspection apparatus 7, the processing target wafer Wis subjected to the
reversal in the reversing apparatus 42 w thout being transferred to the
joint 5 surface cleaning apparatus 40. The reversing nethod is the sanme as
t he above-descri bed nethod. [0109] Thereafter, the Bernoulli chuck 240 of
tthe third transfer apparatus 51 hol ding3the processing target wafer Wis
turned around the horizontal axis to reverse the processing target wafer W
in the top-bottomdirection. Then, 10 the processing target wafer Wwith
the non-joint surface WN directed upward is transferred by the Bernoulli
chuck 240segpmdheldingamihdpbeti on apparatus 7, and the non-joint surface WN

ingi ol esldeler f?u@ggkb s Gm@iﬁlh ; d&é@a@?&@af%ﬂéﬁgﬁﬁa@ i °”@€§f£1r ot
Wi [ 1 15

hon-] of nt ESHTER NP HE Hapsetands holding un{ing hoAldohe: SexerhHOIdNE <
‘i'ﬁﬁ?”fﬁ&ﬁ ha 1o episedd i et Safd S 3harld t§ﬁ&%%é§§eﬁﬁ@§ifﬁﬁhg‘g the?f |
over 11210 Brafe et EE S qtetl BRI L] U T R B feddeon

| . j L .
forget waldioNEbReeddnEaran Afy Wiis Hold Py iecrd IRIGLAFLAR, 2T05RRS' "0
post - pr oq;ﬁésﬂdlair?%@tfitﬁe_;ﬂocé@iﬁgtt etgévatf?]ﬁwb eXdeclongl %f&ﬁ%ﬁ%@gﬁz@i not

verified in the spection apparat e processing target S
t r ansf er rigcstdppédieo rbslivedr heeprodt@siigatarget 4vaeriW &5 thé fivst holdingehAft

transferred to the non-joint surface ¢l eani ng apparatus 41.

[ 0111] TheXHnf t Ehusptlesl precessiveg tagmt -wafereWiinheld e tho firetl hoidingeuni3
processing target wafer Win the post-processing station 4 (step A8 in FIG
10 270 with the non-joint surface Wy directed downward as illustrated in FIG.
22,
[0107] Thereafter, the second holding unit 271 is lowered to separate the
first holding unit 270 and the second holding unit 271, and the retracted
Bernoulli chuck 240 of the third transfer apparatus 51 is then turned around
15 the horizontal axis. Then, with the Bernoulli chuck 240 directed .upward,
the Bernoulli chuck 240 is located below the first holding unit 270. Then,
the Bernoulli chuck 240 is raised, and the holding of the processing target
wafer W by the first holding unit 270 is stopped concurrently therewith.
Thereby the processing target wafer W having the joint surface W; held by
20 the Bernoulli chuck 240 when transferred into the joint surface cleaning
apparatus 40 is brought into a state in which the non-joint surface Wy is held
by the Bernoulli chuck 240 as illustrated in FIG. 23. In other words, the
processing target wafer W is brought into a state in which the surface of the
processing target wafer held by the Bernoulli chuck 240 is changed from
25 front to rear. Thereafter, the Bernoulli chﬁck 240 holding the non-joint

surface Wy of the processing target wafer W is retracted from the reversing



12). In this manner, the processing target wafer Wbecones a product.
[0112]'On the other hand, the defective processing target wafer W separated
fromthe defective superposed wafer T is cleaned at its joint surface 5 W
in step A2 and then transferred by the first transfer apparatus 20 to the
transfer-in/out station 2. Thereafter, 3he defective processing target
wafer Wis transferred fromthe transfer-in/out station 2 to the outside
and collected (step A9 in FIG 12). [0113]Wiile the above-described steps
A2 to A9 are being performed on 10 the processing target wafer W the
support i mpparaBis 4separated in the separation apparatus 30 is transferred
by the first transfer apparatus 20 to the second cl eani ng apparatus 33.
Then, in [0H&8econNate &hat i) aapesidue el dhe adhesawn dgi isenoh vienig¢diint the
surface § of the supporting fer Sis renoved, ereby the joint surface
Si is cl d8fPeckeRn apperatus, 7rithe procesyinge tanget Water 3V ciscaubisgtes tonte

i fer. S,i . A 10 i h h I h dhesi
& 'on  he THYERATREe B RPN FBPAYS 42n 8 OOV TBE: RABSIFTLeLtd ABS At
th f { d i pLi th i itted.. [0114] T ft th
horser Sut B ERGEREL A ARRICS0, | SEACE Burh OB ISER Shime S e e
by the f'afb%tvet-fl@??‘!géc\l/vaﬁ&gﬁﬁ tus 20 to the transfer-in/out 20 station 2.

Then, the suppor is transferred fromthe transferin/out station
2 to the pde CiiRIB : i thK/H] i f
separat i qu?lces?ﬁaf% et?’nfe prggde(glglhﬁ%ﬁltl‘g?gggp %\/\%% aﬁ%“?%és“?&?g%tr“?i ng
vaf er S mdﬁoldiﬁgltﬁb&%eeshiﬁg thepetRPa RROWR] SCRRALH R6tnd the hopRdntsl 4xis80
measures 25 the Toad "acting on the processing target wafer Wand the

suppor ti ng reséese &eaprmgim@]t ia@%etofvafélewfiﬁQh%Stbpgbéthﬁﬁdimﬁ@h, WHikh,t he
supporting wafer S. = 34 The 1oad nmeasured by the load cell 180 is then

out pudt edhé probessing ttarget wnafer IWOwithhhecoot+jointwuirfabWy¢ divectdd upward
rotation speed (or torque) of the driving unit 173 based on the | oad

measur ed ibjzraﬂsﬁenreddbybgid estowldi chack P46 agaid tadhenaspectiom apparatssitg
target wafer Wand the supporting wafer Sis a 5 constant desired | oad.
Si nce t handrtheinen-jeint suyBiceaWrbis mspapteck(stemiA®in &dGisl2)n tHeembshen
manner, an appropriate |load can be nade to,act on the procgessing target
waf er wah@qow@ar@mmmwsﬁm par@leMSaverrefg@étqn the neaniiat surfage Wi,

Bt hor , B pragiseing Foieet yealar s Setereddottie thire Fodstir.ARIGess 51
Cepari: i o e aeitinb SoPfsea patineg SRRa s Ads ardg Teah oo BirtaRe v e
ot ocessi octEAuEH . e BRI pRiRe Pisbilnd BbPRRREH Jston Ay SR 12).
sebor s OELESESRIATES P iRoRe MY RbbIEfsc R o0, bR chepterd | 19

the description thereof is omitted. Further, for example, if it is verified that

there is no residue of the adhesive G in the inspection apparatus 7, step A7
20 may be omitted.

[0110] Then, the cleaned processing target wafer W is transferred by the

third transfer apparatus 51 to the post-processing station 4. Note that if a

residue of the adhesive G is not verified in the inspection apparatus 7, the

processing target wafer W is transferred to the pbst-processing station 4 as it
25 is without being transferred to the non-joint surface cleaning apparatus 41.

[0111] Thereafter, predetermined post-processing is performed on the



[0116] I n the separation system 1l in the above enbodi nent, after the
superpesed wafer T is separated into the processing target wafer Wand the
supporting wafer S in the separation unit 30, the separated processing
target wafer Wcan be cleaned in the first cleaning unit 31 and the
sSeparated 20 supporting wafer S can be 33 eaned in the second cleaning unit
33. As descri bed above, according to this enbodi nent, a series of

separation processing fromthe separation of the processing target wafer W
and the supporting wafer S to the cleaning of the processing target_wafer W
and t he cpPesessiggotargae vaiphWVtimthe\ppst-paoeessing statiorn de(aten H8rinokied in
one 25 se ratbfg‘systen1l. Further, the clea é?%% f the proceasing t ar get

waf er W ahd)-t hin thisinanRero the peocassing tanget MRS & predvetent | y
t .31 and the second cl eani

el 05? ?@Q&Jt i ;eﬁntfg@rgﬁﬁ% h%ha?gﬁ{'qgéle?é%%%spmeﬁmtt%em?@ran t he
Ppptl %ﬁ%%@%ﬁi &e%éﬁ.%%ﬁ?%@%ﬁﬁa%&q@ ﬁ%?égﬁ‘érh%&“gfﬁ'eégﬁﬁasrq? “ci?eﬁei

possi B o 10 PR A% Pl thehdrams R By R RO it dibpaldBTO0 B gl '
he. separerae ARSURARHDR 207 ThHeZefhe, OR ARlect(TE BiSecsie Ll Wil

processi My {ofraRéferidefro #ltransfer-in/out station 2 to the outside and collected

(step A9 in FIG. 12).
[0113] While the above-described steps A2 to A9 are being performed on

10 the processing target wafer W, the supporting wafer S separated in the
separation apparatus 30 is transferred by the first transfer apparatus 20 to the
second cleaning apparatus 33. Then, in the second cleaning apparatus 33,
the adhesive on the joint surface S; of the supporting wafer S is removed,
whereby the joint surface S; is cleaned (step A10 in FIG. 12). Note that the

15 cleaning of the supporting wafer S in step A10 is the same as the removal of
the adhesive G on the processing target wafer W in the above-described step
A2, and therefore the description thereof is omitted.

[01 14] Thereafter, the supporting wafer S whose joint surface S; has been
cleaned is transferred by the first transfer apparatus 20 to the transfer-in/out

20 stafion 2. Then, the supporting wafer S is transferred from the transfer-
in/out station 2 to the outside and collected (step A1l in FIG. 12). Thus,'a
series of separation processing of the processing target wafer W and the
supporting wafer S ends.

[0115] According to the above embodiment, the load cell 180 measures

25 the load acting on the processing target wafer W and the supporting wafer S

at separation of the processing target wafer W and the supporting wafer S.



the supporting wafer S to the post-processing of the processing target
wafer "0 Wcan be perforned in a series of processes as described above,

t he throughput of the wafer processing can further be inproved [0118] Wien
the | oad nmeasured by the load cell 180 exceeds an allowable |oad in the
Separation apparatus 30 of the above endbdi nent, the driving of the driving
unit 173 may be stopped. For exanple, when 15 abnormality has occurred in

t he separation processing of the processing target waf er Wand the

supporting wafer S and the ed by the load cell 180 has rapidly
increased%h@rl@aécm??wredrhx tlzggog r]ollgotlﬁ 8 Qutpytigd; to thescentrel (‘}E)mt he
driving

tar get wed 8- Wit CORBOL tbrTS RIS e BT SPESG 08| (Pranel BfpiEssed
and the HoH ?g@gﬁﬁaﬁeﬁ%e?% %q”ﬂnql%&dsé%%ﬁsﬁﬂvyzﬁgaﬁspﬁ elf 8056 ottt
i rect | ortBSAE kB PIrPP SR e AR F aR B %ﬂbps%ﬁﬂéﬁ%reﬁ% i rast 25
Cglr?: caI |re31éhoon anghqﬁgﬁﬁgplgz%% dq}{églrec@gé%lgay?of%] rtfﬁ ﬁgiil?{ough

the sec ngbrg?ﬂr)l%d‘ﬁs Yfithe kbbvieSmaRMer dl'a pr‘onpﬁéﬁe' [oad ¢ Bétm%kh%“ic’é ba

hori zont ection in the above sépara apparatus 30 in the above
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damage to the processing target wafer W and the supporting wafer S can be
suppressed. F urther the separatlon speed can be increased as the separatlon

10 processing proceeds to optimally reduce the time required for the separation
processing of separating the processing target wafer W and the supporting
wafer S, thereby improving the throughput of the separation processing. As
described above, according to this embodiment, the separation processing of
the processing target wafer W and the supporting wafer S can be

15 appropriately and efficiently performed. |
[0116] In the separation system 1 in the above embodiment, after the
superposed wafer T is separated into the processing target wafer W and the
supporting wafer S in the separation unit 30, the separated processing farget
wafer W can be cleaned in the first cleaning unit 31 and the separated

20 supporting wafer S can be cleaned in the second cleaning unit 33. As
described above, according to this embodiment, a series of separation
processing from the separation of the processing target wafer W and the
supporting wafer S to the cleaning of the processing target wafer W and the
cleaning of the supporting wafer S can be efficiently performed in one

25 separation system 1. Further, the cleaning of the processing target wafer W

and the cleaning of the supporting wafer S can be concurrently performed in



5 between the devices on the processing target wafer Wand the supporting
wafer "S5 is large enough. In this case, it is possible to avoid the contact
bet ween the devices and the supporting wafer S and facilitate the control
of. the novenent of the second holding unit 111. Further, the second hol ding
unit 111 may be noved only in the vertighal direction to separate the 10
processing target wafer Wand the supporting wafer S. [0121]1n the
separation apparatus 30 in the above enbodi nent, a cover (not illustrated)
t hat covers the processing.space between the first, holding unit 110 and the
second hoth® Afstifileaning mayt Bl anglithegseqand ilearinge unit 83 respestively space

i et Y e
the pr chgglinggs%gﬂraéetds%ftgp ﬁ%@%]%ﬁeﬁﬁt %§Wég?r°§F s0gstarget Watdf W
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gas is supplied to the joint surface W of the proc rget wafer W

whi-ch hastheeetiy ﬁﬁ;af&eéitﬁe/t}irbafghpnabﬁm@aeqékialti%ﬂﬂ?@dé@mgs plate is being 25
noved follow rig the second hollding unit 111. Thi's makes 1t possible to
suppr ess [0d1Tat i orFwfthehasinee dee séparationt dititepicvessiog taiget walfér Winhdce W
of 37 the processing target wafer Weven when the processing target wafer

Wi s subjthetsappootingawaferoS aesthegpoftopielbing ofidhe l;inoumim%eamgemma&irng
target wafer Wand the supcgo.rti ng wafer S are separated with the processing
t ar gd0 waWercaw der pegbntednin tee sepigar ofi procasses has slgspobedngboméesrths
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t he above e
wafer W and the supporting wafer S and the load measured by the load cell

180 has rapidly increased, the control unit 350 controls the driving unit 173
to stop the driving of the driving unit 173. In this case, the damage to the
processing target wafer W and the supporting wafer S can be more surely
20 suppressed.
[0119] Though the second holding unit 111 is moved in the vertical
direction and the horizontal direction in the separation apparatus 30 in the
above embodiment, the first holding unit. 110 may be moved in the vertical
direction and the horizontal direction. Alternatively, both of the first
25 holding unit 110 and the second holding unit 111 may be moved in the

vertical direction and the horizontal direction.



master load cell 400 as a load calibration unit for calibrating the |oad
cell 180 as illustrated in FIG 24. The master load cell 400 is higher in
accuracy of neasuring the load than the | oad cell 180. More specifically,
the master load cell 400 has been calibrated so that the | oad neasured by
tthe master | oad 20 cell 400 is identicaB6to the actually acting | oad.
Further, the master load cell 400 is provided, for exanple, in the first
hel ding unit 110. [0126]1n this case, before a processing target wafer W
for a product and the supporting wafer S are separated, a processing target
wafer WfH13Qad c&urthes: itbaughdthenseeongd opeldingwanisr 1 61 aise meyed dnethe
Then, the | oad,25.neasured by the load cell, 180 is, conpared wth the, | oad
measur ed ¥§THGR Qizecton @é@b dbe| hgsizontaly Alﬁ@tl%d €uaBQVEy SEparatyy

cell 180 is calibrated., 38 based ,on..t he ter lo |1 400.
C0127] Acchiras 301 e abots Fomodicnanto the seeand halging uait 1 hb maxdeel |
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waf er Wand the 10 supporting waf formed 1n the separation apparatus
30 is thether@osemedng cafttﬁmeddndahoBdiﬁgeumrlfplr.nep‘uﬁm&,hﬁlepéaﬁﬁﬁﬁhammgrget
waf er Was a product, and therefore if the processing target wafer Wis
danmaged, wit 1ht maycdwsimgved odaly iin \thet wertiddiedéfection itd beparaporthent to
measure the adequate |oad by the load cell 180 and appropriately perform

't he d@parprocessipgdargstiwaferfWt drd e suppetrigiwvafer §et wafer Wand t he
supporting wafer S. [0128] Note that though the master |oad cell 400 is
provi ded [§§24]| oadIn the separation apparatus 30 in the above embodiment, a cover

(not illustrated) that covers the processing space between the first holding
unit 110 and the second holding unit 111 may be provided. In this case, the
processing space is brought into an atmosphere of an inert gas, thereby
15 making it possible to suppress formation of an oxide film on the
predetermined devices on the joint surface W; of the processing target wafer
W even when the processing target wafer W is subjected to heat processing.
[0122] Further, a porous plate (not illustrated) that is movable in the
horizontal direction following the second holding unit 111 and supplies an
20 inert gas from a plurality of pores may be provided in the separation
apparatus 30 in the above embodiment. In this case, at the time when
moving the second holding unit 111 to separate the superposed wafer T, the
inert gas is supplied to the joint surface W; of the processing target wafer W
which has been exposed by the separation while the porous plate is being
25 moved following the second holding unit 111. This makes it possible to

suppress formation of the oxide film on the devices on the joint surface W; of



calibration unit in the separation apparatus 30.in this enbodi nent, the

| ead calibration unit is not limted to the master |oad cell, but various
means can be used. For exanple, a pressure sensor, a dial gauge, a spring
sgale or the 20 Ii ke can be used as the |load calibration unit. [0129] Though
t'he two-fluid nozzle is used as the cl eaping solution nozzle 212 in the
first cleaning apparatus 31, the second cl eaning apparatus 33, the joint
surface cl eani ng apparatus 40, and the non-joint surface cl eani ng apparatus
41 in the above enbodi ment, the enbodi ment of the cleaning 25 sol ution
nozzl e 21thg preeassingtasget (walkeni W espdwibent thepprocessing, sanget AvafercWh ive

.used. For %a I£ gs the cl eaning solution nozzle 212, a nozzle 39 body
made by ubl Pg& fon ©3l RFOCASIINBuppl i es an organic sol vent and a nozzl e that

rega- soni OIDe! & nayote Lisbdhopghy fBE. HrOcPIRBy barleb HAtBGMpuEnd there
uppl i od. STRPIGTR Wl € BoSendy RuF 2l proCesting erkBlialny RV ATEHTAO ey
veor 2 0 40 4 W ABERLAR SIS M B B e
cleani ng the separation apparatus 30 in the above embodiment, the upper and lower
arrangement of the processing target wafer W and the éupporting wafer S
may be reversed.
[0124] Though the load cell 180 as a load measurement unit fhat

10 measures the load acting on the Iprocessing target wafer W and the supporting
wafer S is provided in the separation apparatus 30 in the above embodiment,
the load measurement unit is not limited to the load cell, but various means |
can be used. For example, a pressure sensor, a dial gauge, a spring scale or
the like can be used as the load measurement unit.

15 [0125] The separation apparatus 30 in the above embodiment may have a
master load cell 400 as a load calibration unit for calibrating the load cell 180
as illustrated in FIG 24. The master load cell 400 is higher in accuracy of
measuring the load than the load cell 180. More specifically, the master
load cell 400 has been calibrated so that the load measured by the master load

20 cell 400 is identical to the actually acting load. Further, the master load cell
400 is provided, for example, in the first holding unit 110.

[0126] . In this case, before a processing target wafer W for a product and
the supporting wafer S are separated, a processing target wafer W for load
calibration and the supporting wafer S are separated. Then, the load

25 measured by the load cell 180 is compared with the load measﬁred by the
master load cell 400, and the load measured by the load cell 180 is calibrated



apparatus 40, and the non-joint surface cleaning apparatus 41. In this
case, ‘20 after the processing target wafer Wor the supporting wafer Sis
cl eaned with the cleaning solution fromthe cl eaning solution nozzle 212,

t he cleaning solution on the processing target wafer Wor the supporting
wafer S is replaced with I PA. Thus, the3goint surface W, § of the
processing target wafer Wor the supporting wafer Sis nore surely cl eaned.
15 [0131] Further, the configuration of the inspection apparatus 7 is not
limted to that in the above enbodi nent. The inspection apparatus 7 can

t ake vari bascdenthgmastenlondaeell 48§.as it can capture an imge of the
he presence or gbsence of .a resjdue

processi ng. target fer Wand | pspecgt t, )
of the adﬁblsme G ord@got@ébmérr@}ocgimﬁcéme the eslibration afhtheoloatk:
filmon 20 rocessi ng.target wafer W 132] A tenperat yre adj ustipg
devi ce (n%%ﬁ Hl%lqﬁhstP%rt%éH}lgédbﬁl agthprmaﬁﬁcleégméf Angge Jgad svhomagaadly n
t he separation.apparatus 30. do to a predeterm ned,tenperature nmay be
r ovi ded $SPATRENE dhis, BRAGsSSIyEs fahgel Watkr, & {85 PEOBUC Rad: the) SuppRTing: .
since g he r rne h r ' 2 [ fer i husted to an
appr opsii avé?%gﬁpgérgt%r E’T‘mlseu%%g‘ﬁ%g%@ﬁ EP%%’S%@ ﬂ&qﬁén&%e??ﬁﬁlvé’egnigphl ﬁs a _
per f or me : ]P?%E t Wq | ' ' ,
protecti ﬁ%esﬁeﬁohtl)t[el?’ or@ﬁ&%ﬁgégﬁgﬁ e %ﬁg’grﬁﬁ Hieégeu%[@r%ggdedgﬁvf\%lf%ft#, for
exanpl e, didd paif ' T, | o frame
s provi dad e I [PEPald i drprdpHiaR IS dnd RYNPRIAI, pefRim TN sEhétafion
processi ngrozetsihgess thRf grocéssingsergetirdefr Wrardd thes i wadees, SInt he
t hi nned processing target wafer Wis subjected to predeterm ned processing
and transpaticularg tisé s¢paration prodessipipobLtheeprdveskiig tirgenwdfeAWE and the
Accordi ngly, the danage to the processing target warer Wafter the
separldt i supparting wafeprpeeormed in the separation apparatus 30 is the processing

at the final stage performed on the processing target wafer W as a product,

and therefore if the processing target wafer W is damaged, all the processing

so far is wasted. Therefore, it is important to measure the adequate load by

the load cell 180 and appropriately perform the separation processing of the

15  processing target wafer W and the supporting wafer S.

[0128] Note that though the master load cell 400 is provided as a load

calibration unit in the separation apparatus 30 in this embodiment, the load

calibration unit is not limited to the master load cell, but various means can

be used. For example, a pressure sensor, a dial gauge, a spring scale or the

20 like can be used as the load calibration unit. |

[0129] Though the two-fluid nozzle is used as the cleaning solution

nozzle 212 in the first cleaning apparatus 31, the second cleaning apparatus

33, the joint surface cleaning apparatus 40, and the non-joint surface cleaning

apparatus 41 in the above émbodiment, the embodiment of the cleaning

25 solution nozzle 212 is not limited to this embodiment, but various nozzles

can be used. For example, as the cleaning solution nozzle 212, a nozzle



10 [0134] Though the case of perform ng post-processing on the processing

t ar get.-wafer Win the post-processing station 4 into a product has been
described in the above enbodi nent, the present invention is also applicable
tqQ the case where a processing target wafer used, for exanple, in the

t'hr ee- di nensi onal integration technique39s separated froma supporting
wafer. 15 Note that the three-dinensional integration technique is the
t.echni que responding to the denmand for higher integration of sem conductor
devices in recent years, which three-dinensionally stacks a plurality of

hi ghl y i nbedy amade gymmatrmzmmatewpphmau argania sokyiend andea mioghley

i ntegrated sem conduct Qr devices wthin a horizontal surface. Also in this
t hree- 20that ligH AN iInewd gas fegethel hon gusprayheozzleuet jebmazzle,na aregas of
t he processi.ng target wafers to, be_stacked is required, and the prqcessing
target wa@HC| BO %né'élam b, @??él-sugﬂﬁiﬁfndomém@ro‘éﬁ ghputoof hihe

pr edet er m,ned. processi ng..[ 0135 xt, anot her enbodi.nent. . wl] e descri bed.
The descr?lﬁﬁfl’dfg ﬁ]ea ePﬂefO&a‘:ﬁ@'"hB & %@aph%éoﬁﬁl‘?lﬁéle&%éogpo@di%t i | |
be om ttesglpé@fqd | lustrated in FIG 25, the separation apparatus 30 further

has aSI od 500 41 as a second | oad neasurenment unit in addition to

Suppor 01 M0 a0k o 188 ety o (A STBPIIeR 1P A0 rdl R AN B oDl B

cel || 500 rpviaangs bigition 1 thb einidY’ {16fOA nd e FLDIR AR kAR, and

the | ower end 5 t he ad cel I'S connec he upper en

dri ving upardfed. 3Thehé @eeofid! tleBAthe APpABATNT 33 A(hOIFirAChirTEce

Z-direct ilagjrgarThe | oad neasured by thge: oad cell 500@?§ng%%ﬂg§%éeglé%ﬁ?ﬁe
cont r ol Lagupara@@.é}(]”,_fm&@lm h@héjmnt sl ce Védrting 4 i1 On TARBSA cA,
torque) of the driving unit 161 based on the | 6ad neasured by the load cell
500 40 t fadftertthe proadssingttarget-waferdW ec thesuppbiting wafehd i cleassd vgithar get
wafer Wand the supporting wafer S is a constant desired |oad A In other
wor ds, t the ctlaanislg solutigsdrennthe|deaningdsolition urozzld @11 2;othehaleaning| oad
inthe Z-direction is the constant |load A. The control unit 350 further
control s SPh¥ionton ithe ppeesssing targejusyafer Wheordthe iswpporting1wafens dst 3
based on the | ad,'néhe -direction nmeasured _by 15 the load cell 180. In
ot her wof@Race eWGiS‘hI A s, T%GJ’QJN rartacenWiolSs efhtheiprocesgingtargets so

that the |gad,n the X-direction.i S, a constant, desired | oad B. As descri bed
above, tl%ac}gf)wml 4P nge‘?'?fﬂrklsf’é’éﬁﬁéélke]é’dﬁ?%? both on the driving

can hake 8581 bori AR 8] fodfigusdlfar i A aseeSion ppareRteedt RoRoher on

R S RS L
| oad cor P (AT toqnlihirabiens (88 2RIAY 4 B o doptdfy A infie OB 1 e
and the ﬁféd@s@ﬁq_%lf%rgeﬂ%feﬂ' e ah@aiﬁsgggﬂ he 3B cO DrAbA¥hELEf %.tregﬁilﬁngf ot her

position where i n measure the | he Z-direction acting on
vi ci ni t ytled adhesive G eind e priseneé drhebsenes &sfa pesidae Bt thead sde WiRA G he
42 supporting wafer S. Note that when the | oad nmeasured by the | oad cell
500 ZHxcetlisprovesbingtapget wader, W.he driving of the driving unit 161 may be
st opped. Further, the second | oad neasurenent unit is not limted to the
| oad cel [0B3R), butAvdempesaturanadpmstinge desece (wt ébtastpited) acpolésg utte
sensor, a dial_ gauge, ]

processing target wafer W heated in the separation apparatus 30 down to a

predetermined temperature may be provided in the separation system 1 in the
above embodiment. In this case, since the temperature of the processing
25 target wafer W is adjusted to an appropriate temperature, subsequent

processing can be more smoothly performed.



5 a spring scale or other nethods can be used as the second | oad
measurenent unit. [0136] Preferred enbodi ments of the present invention have
been descri bed above with reference to the acconpanyi ng draw ngs, but the
pr,esent invention is not limted to the enbodiments. It should be 10

under stood that various changes and nodd4@ications are readily apparent to
those skilled in the art wthin the scope of the technical spirit as set
ferth in clainms, and those should al so be covered by the technical scope of

t he prese vention. The present invent is.not lipmited to the
enbodi rrenFQll;{it carf\t 4ke Fapsrposed owader ﬂh ﬁgbﬁeﬁmb@mﬁmo@ iproteating

appl i cabl e tQ@éhﬁa case 15 Wne he subst ate Is a bs at e ot her trlan t he
waf er, suBIFIRRCTy rFﬁilPRrFF%lflg argag@tgg.;le %‘H%(B‘RS wadee It der gxgmnlemask

g(rapgrgt : In%e‘gt %e&h ic(ngﬁb@ %&a&e(ﬁn%ﬁcﬁepar atgﬁljgneggﬁ}fg lﬁ%?égﬁﬁsfsr ate
d hesi ' h

pr ocesst HoriEd ot B Pafetif %?qﬁhﬁ%ew Si0d" S IEP AR ey Bradeling o,

v 2532? SEEG AR WO Separdied n! B, MbiChiRY Sﬁ%ﬁgfﬁégg Eragibd

o the. iSRSl St ARRSTVINLS Bubfectell V) YoreBKRImiilEd | protessl bl U1

uni t whi cliarfiEfes ih es staté dast ROLIpoteiled sy m@@i@@mgnﬁahfer geAcéaRﬁhgﬁ egtnd

the supporting substrate when the processing target substrate an t’he

suppor t i ndaraaget tat thearprosessngt eafgetindrafer W afeantthel sepdratiohi @ancdet rol s
t he novi ng mechani sm based on the [oad neasured by the | oad neasurenent

unit. suppressed.

10 [0134] Though the case of performing post-processing on the processing
target wafer W in the post-processing station 4 into a product has been
described in the above embodiment, the present invention is also applicable
to the case where a processing target wafer used, for example, in the three-
dimensional integration technique is separated from a supporting wafer.

15 Note that the three-dimensional integration technique is the technique
responding to the demand for higher integration of semiconductor devices in
recent years, which three-dimensionally stacks a plurality of highly integrafed
semiconductor devices instead of arranging the highly integrated
semiconductor devices within a horizontal surface. Also in this three-

20 dimensional integration technique, the reduction in thickness of the
processing target wafers to be stacked is required, and the processing target
wafer is joined with the supporting wafer and subjected to the predetermined
processing. |
[0135] Next, another embodiment will be described. The description of

25 the same parts as those in the above embodiment will be omitted. As

illustrated in FIG 25, the separation apparatus 30 further has a load cell 500



15 2. The separation apparatus according to claiml, wherein the
cehtrol- unit controls the noving mechanismso that the | oad neasured by the
| oad nmeasurenent unit is constant. 3. The separation apparatus according to
claim1l or 2, wherein the control unit controls the noving nechanismto
decrease a 20 speed of relative noverenglof the first holding unit or the
second hol ding unit when the | oad neasured by the | oad neasurenent unit
exceeds an allowabl e | oad. 4. The separation apparatus according to any one
of clainms 1 to 3, wherein the | oad nmeasurenent unit is a |load cell. 25
5. The sep@$ ati sgraishdpad umensyrgmaeny uritaty agddition ¢pathss abave-desdribeder
conprising: , 44 | pad, cal.i tion unit ich is higher in accuracy
of neasur Pﬂ"é’qqi@qf’é-ad ﬂmfpat%@ehogé&rﬂéagm‘@d@dﬂﬁwqe,n the sypposiing rplate
calibrati of the | oad .neasute t unit. 6. The separation appar S.
accor di ng?gg Epéi ﬁ?es,d%’?{bﬁgr uH Hﬁg-l 0a&Cc HPPRF £1 n&ﬁ ¢ k@daCPﬁagtObell?r. 7.
A separation system.conprising.the aration. a ra accordi.ng to any
one of cl &PHR® teflgoé.?leggwf( isy.?%_e o%&ngggﬁ%? g@e&ﬁar' ilﬁg"etrlfé’(P
separatio I £.S | i | eans t he.
procegstsi ngf?g?gé?&;tu%glsﬁpgt% é%%ﬁ?%&gﬁ ﬁgbﬁhg%ggggfgpgoﬁ%@tuyland a
second cl eREI 133 JAPARTSUOH Saif/theBsifreCRNSal et P RA" the 8- AHOSISAT S THRPRIAS €4
in the separation apparatus; -
measured by the load cell 500 is outputted to the control unit 350. The
control unit 350 controls the rotation speed (or torque) of the driving unit 161
based on the load measured by the load cell 500 so that the load in the Z-
10  direction acting on the processing target wafer W and the supporting wafer S
is a constant desired load A. In other words, the control unit 350 controls
the driving unit 161 so that the load in the Z-direction is the constant load A.
The control unit 350 further controls the rotation speed (or torque) of the
driving unit 17 constant 3 based on the load in the X-direction measured by
15 the load cell 180. In other words, the control unit 350 further controls the
driving unit 173 so that the load in the X-direction is a constant desired load
B. As described above, the control unit 350 performs feedback control both
on the driving unit 161 and the driving unit 173. Accordingly, the
separation apparatus 30 can make appropriate loads in the X-direction and
20 the Z-direction act on the processing target wafer W and the supporting wafer
S respectively. Consequently, it is possible to separate the processing target
wafer W and the supporting wafer S without damaging them. Note that the
position of the load cell 500 is not limited to a space between the supporting
plate 160 and the driving unit 161. The load cell 500 may be provided at
25 any other position where it can measure the load in the Z-direction acting on

a vicinity of the center portions of the processing target wafer W and the



a transfer-in/out station which transfers in/out the processing target
sibstrate, the supporting substrate, or the superposed substrate to/from
processi ng station; and 15a transfer apparatus which transfers the
processing target substrate, the supporting substrate, or the superposed
substrate between the processing stati o42 and the transfer-in/out station.
8. A separation nethod of separating a superposed substrate in which a
processing target substrate and a supporting substrate are joined together

Suppor i nEPRRIENENVAIT he. ket oTaE the 0SS eTITag Dy the Toad-bell iS00
P second Frfapds ho'ﬁhg&ﬁﬁf%k%tﬁg ARG, et AmGTE BB L Y B8 REPRSht ol
SUbstr at QF%%EB SSTpBRIPA] epuReRiaR Bilis Aonoiafied 30 Welpad T Ho0
easur et THEhs REARS (B ied b F ol tsiRER il B & S SE mbr i st
SUPPOIst i NG g mgiéiggtsgﬁgg o%'%gﬂ? detho&? Rah0bd 11884 ta[fgqh%%d%%ﬁ% @rﬂh

t he | 6ad neasurenent” un separa ion
accor di ng,die claim 8 wherein the noving nmechanismis controlled so
that the lToad nmeasured by the |oad nmeasurenent unit is constant. 10. The

separ ati qpireghod apggefledd entbédiaméntd oFf the present MRRhEioh HiveMDERT

mechanismis controlled to decrease a speed of 10 rel ative novenent of the
first holdssegibed abovet hetls eedorenive! donthelridcomysanyiing deawinggsbuedhey the

| oad nmeasurenent unit exceeds an allowabl e | oad.
present invention is not limited to the embodiments. It should be
10 understood that various changes and modifications are readily apparent to
those skilled in the art within the scope of the technical spirit as set forth in
claims, and those should also be covered by the technical scope of the present
invention. The present invention is not limited to the embodiments but can
take various forms. The present invention is also applicable to the case

15 where the substrate is a substrate other than the wafer, such as an FPD (Flat

Panel Display), a mask reticle for a photomask or the like.



11. The separation nmethod according to any one of clains 8 to 10, wherein
thé | aad neasurenent unit is a |oad cell. 12. The separation nethod
according to any one of clains 8 to 11, further 15 conpri sing:

perform ng calibration of the |oad nmeasurenent unit using a | oad
calibration unit which is higher in accggacy of neasuring the |oad than the
| oad nmeasurenent unit. 13. The separation nethod according to claim 12,
20wherein the load calibration unit is a load cell. 14. A program operating
on a conputer of a control unit which controls a separation apparatus to
cause t heWhatdsalaionedipgiar at us to execute the separation nmethod according
to any one of clains 8 to 13. 15. A conputer-readabl e storage nedi um
storing the prolrsepaseiion @ppgramstior separating a superposed substrate in which

a processing target substrate and a supporting substrate are joined together
with an adhesive, into the processing target substrate and the supporting
5 substrate, the separation apparatus comprising: | |
a first holding unit which holds the processing target substrate;
a second holding unit which holds the supporting substrate;
a moving mechanism which relatively moves the first holding unit or
the second holding unit in a horizontal direction;

10 a load measurement unit which measures a load acting on the
processing target substrate and the supporting substrate when the processing
target substrate and the supporting substrate are separated; and

a control unit which controls the moving mechanism based on the
load measured by the load measurement unit.

15 2. The separation apparatus according to claim 1,

wherein the control unit controls the moving mechanism so that the
load measured by the load measurement unit is consfant.
3. The separation apparatus according to claim 1 or 2,

wherein the control unit controls the moving mechanism to decrease a

20 speed of relative movement of the first holding unit or the second holding
unit when the load measured by the load measurement unit exceeds an
allowable load.

4, The separation apparatus according to any one of claims 1 to 3,
wherein the load measurement unit is a load cell.

25 5. The separation apparatus according to any one of claims 1 to 4,

further comprising:
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a load calibration unit which is higher in accuracy of measuring the
load than the load measurement unit, for performing calibration of the load
measurement unit.

6. The separation apparatus according to claim 5,

wherein the load calibration unit is a load cell.

7. A separation system comprising the separation apparatus according to
any one of claims 1 to 6, comprising:

- a processing station comprising the separation apparatus, a first
cleaning apparatus which cleans the processing target substrate separated in
the separation apparatus, and a second cleaning apparatus which cleans the
supporting substrate separated in the separation apparatus;

a transfer-in/out station which transfers in/out the processing target
substrate, the supporting substrate, or the superposed substrate to/from
processing station; and

a transfer apparatus which transfers the processing target substrate,

the supporting substrate, or the superposed substrate between the processing
station and the transfer-in/out station.
8. A separation method of separating a superposed substrate in which a
processing target substrate and a supporting substrate are joined together with
an adhesive, into the processing target substrate and the supporting substrate,
the separation method comprising:

relatively moving a first holding unit which holds the processing
target substrate or a second holding unit which holds the supporting substrate

in a horizontal direction by a moving mechanism to separate the processing

-target substrate and the supporting substrate;

measuring a load acting on the processing target substrate and the
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supporting substrate by a load measurement unit when separating the

processing target substrate and the supporting substrate; and

controlling the moving mechanism based on the load measured by the

load measurement unit.
9. The separation method according to claim 8,

wherein the moving mechanism is controlled so that the load

measured by the load measurement unit is constant.

10. The separation method according to claim 8 or 9,

wherein the moving mechanism is controlled to decrease a speed of
relative movement of the first holding. unit or the second holding unit when
the load measured by the load measurement unit exceeds an allowable load.
11. The separation method according to any one of claims 8 to 10,

wherein the load measurement unit is a load cell.
12. The separation method according to any one of claims 8 to 11, further
comprising:

performing calibration of the load measurement unit using a load
calibration unit which is higher in accuracy of measuring the load than the
load measurement unit.
13. The separation method according to claim 12,

wherein the load calibration unit is a load cell.
14. A program operating on a computer of a control unit which controls a
separation apparatus to cause the separation apparatus to execute the
separation method according to any one of claims 8 to 13.

15. A computer-readable storage medium storing the program according

to claim 14.



