TRANSPORT METHOD AND TRANSPORT APPARATUS FOR SEM CONDUCTOR WAFER
BACKGROUND OF THE INVENTION 5 (1) Field of the Invention The present
invention relates to a transport nmethod and a transport apparatus for a
sem conductor wafer (hereinafter, also referred to as a "wafer" for
short). (2) Description of the Related Art 10 Cenerally, the foll ow ng
procedure has been adopted. In grinding (back grinding) of the back
surface of a wafer having been finished with a pattern form ng processing,
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waf er in advance and, also, a portion of the protective tape extending out
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surface of which'is all prote with the protectlve tape is suction-held
by a sucking disc at the front surface thereof and subjected to grinding
and, thereafter, the back surface thereof is suction-held at part thereof

to change plkac : g to various processing tables.
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“wafer” for short).

(2) Description of the Related Art

10 (Generally, the following procedure has bheen adopted. In grinding
(back grinding) of the back surface of a wafer having been finished with a
pattern forming processing, for example, a protective tape is applied to the
front surface of the wafer in advance and, also, a portion of the protective
tape extending out from the wafer periphery is also cut off. Moreover, the

15  wafer the front surface of which 1s all protected with the protective tape is
suction-held by a sucking disc at the front surface thereof and subjected to
grinding and, thereafter, the back surface thereof is suction-held at part
thereof to change places of the wafer and transfer to various processing
tables.

20 In recent years, there has been a tendency that a wafer thickness
after grinding the back surface of a wafer is thinner and thinner, Asa
result of the tendency, a rigidity of a wafer itself thus ground to be thinner is
reduced, thereby generating a warp in the wafer even with a slight stress
generated in a surface thereof.

25 A wafer with such a warp, when being transferred while part of a



suction and shifts its position during transfer, leading to an

i nconveni ence to disable the transfer to have a stably high accuracy.
Hence, the front or back surface of a wafer has been held by vacuum
suction using an area 5 nearly as |arge as the whole of the front or back
surface thereof when being held wth a wafer hol ding neans such as an

al i gnnent stage or a wafer chuck table. In recent years, however, the
front and back surfaces of a wafer have been brought into contact with a
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obj ects, th&Pres i nvention adopts the 2 followi ng constructions. The

present invention_is directed to a senjcqnducto fer transport
In recent years, lt'lowever, rﬂ‘le %:ont an({ bg\ﬁ{ surfaces of a wafer have

been brought into contact with a wafer holding means such as an alignment
10 stage or a wafer chuck table at nearly the whole surface areas of the wafer;
therefore, dust (foreign matter) generated by the contact are conspicuously
accumulated on the wafer holding means and dust attached to a wafer
increases with a rise in the number of handled other wafers, which has
resulted in occurrence of defective products, and in turn in reduction in

15 production vield.

SUMMARY OF THE INVENTION
The present invention has been made in light of such circumstances.

An object of the present invention is to provide a semiconductor wafer

20  transport method capable of avoiding reduction in a production yield caused
by dust attached to a wafer holding means and, also, another object of the
present invention is to provide a semiconductor wafer transport apparatus
capable of suitably implementing the semiconductor wafer transport
method.

25 Im order to achieve such objects, the present invention adopts the



met hod transporting of a sem conductor wafer to various kinds of processing
steps, and the nethod conprises the following step: 5 a step of renoving
dust attached to a portion with which the sem conductor wafer is brought
into contact by holding the sem conductor wafer in advance of the contact
of the portion with the sem conductor wafer. According to a sem conduct or
waf er transport nethod of the present invention, dust attached to a
portion with which a sem conductor wafer is 10 brought into contact can be

renoved bef qpg,ihes Waf & ubSoRE ought into contact wth the portion.
Therefore, it can %e prevented that dust attached to a wafer holding neans
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m grates to the back surface of the sem conductor wafer as a result of 3
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wafer, and it can be avoided to reduce a production yield due to the dust
According to a semiconductor wafer transport method of the present

invention, dust attached to a portion with which a semiconductor wafer is

10 brought into contact can be removed before the wafer is brought into contact
with the portion.

Therefore, it can be prevented that dust attached to a wafer holding
means migrates to the semiconductor wafer as a result of holding the
semiconductor wafer to thereby contaminate the semiconductor wafer, and it

15  can be avoided to reduce a production yield due to dust attached to the
semiconductor holding means.

In the present invention, the contact portion 1s preferably a portion
with which the back surface side of the semiconductor is brought into
contact.

20 According to the method, dust attached to the portion with which
the back surface side of the semiconductor wafer is brought into contact can
be removed before the semiconductor wafer is brought into contact with the
portion,

Therefore, it can be prevented that dust attached to a wafer holding

25  means migrates to the back surface of the semiconductor wafer as a result of



attached to the wafer holding neans. In the present invention, the contact
portion is preferably a portion 5 with which the front surface side of the
sem conductor is brought into contact. According to the method, dust
attached to the portion with which the front surface side of the

sem conductor wafer is brought into contact can be renoved before the

sem conduct or wafer is brought into contact with the 10 portion.

Therefore, it can be prevented that dust attached to a wafer holding neans

mgrates to . 1.C r. wafer.a result of holding the. )
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mat t er generaﬁfae@ei%ntot'ﬁ'ﬁewagﬂﬁ?fﬁﬁﬁﬁg [ea8st ached to the adhesive tape and the
dust mgrates to a, W%Ieer‘ hol di ng meanls1 as a result of contact with the
waf er hol di ng meart&, tHeHEespnt grangiptmine spntagh neatipeppwaatcapbly @ @getipan in
a production y’éel d. Ea;;ed by the forei %n matter attached to the wafer

hol di ng Trean&tRaMISE thedrepigsuiipnceoriderofithe semisvrdacion ivbrewshy inthe present
i nvention also adopts the followi ng construction. The present invention is

directed toCa¥¥hki conduct or wafer transport 25 method of transporting a
sem conductor wafer to various kinds of processing 4 steps, and the nethod

conpri ses the fol Asaprifngttepheansthepl. diust ebtovhag tdube rantiachedhtwhidhe
sem conductor wafer in a
the front surface side of the semiconductor wafer is brought into contact can
be removed before the semiconductor wafer is brought into contact with the
10 portion.

Therefore, it can be prevented that dust attached to a wafer holding
means migrates to the semiconductor wafer as a result of holding the
semiconductor wafer to thereby contaminate the semiconductor wafer, and it
can be avoided to reduce a production yield due to dust attached to the

15 semiconductor holding means.

In a case where a surface protective adhesive tape is applied to a
surface of a semiconductor wafer, even if foreign matter generated in tape
grinding 1s attached to the adhesive tape and the dust migrates to a wafer
holding means as a result of contact with the wafer holding means, the

20  foreign matter can be removed and reduction in a production vield caused by
the foreign matter attached to the wafer holding means can be avoided.

In order to achieve such objects, the present invention also adopts
the following construction.

The present invention is directed to a semiconductor wafer transport

25  method of transporting a semiconductor wafer to various kinds of processing

4



state where the sem conductor wafer is held. According to a sem conductor
waf er transport nethod of the present 5 invention, dust attached to the
sem conduct or wafer can be renoved, and the sem conductor wafer can be
prevented from bei ng contam nated. Therefore, it can be avoided to reduce a
production yield due to dust attached to the sem conductor wafer. In the
present invention, it is preferable to renove dust attached to 10 the back
surface side of the sem conductor wafer. According to the nethod, dust

attached toéﬁgﬁ%gﬁg&hﬁqh aﬁﬁla&ﬂg¥%ésé%€ﬁﬂ§gpﬂlgﬁgﬁptor waf er can be

renoved, an sem conduct or e prevented from being
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the present invention, it is preferable to renove dust attached to the
front surfatle ssmicopdugprapptas e bapeewupprl dipmdeant coptasingigde of a 25
sem conductor wafer. 5 According to the method, in a case where the
adhesi ve tape, asThereforq,dteaphetanaifed te spduce & papdnstéen vield dwrtoadustof
t he sem conduct or waf er
attached to the semiconductor wafer.
In the present invention, it is preferable to remove dust attached to
10 the back surface side of the semiconductor wafer.

According to the method, dust attached to the back surface side of
the semiconductor wafer can be removed, and the semiconductor wafer can
be prevented from being contaminated.

Therefore, it can be avoided to reduce a production yield due to dust

15  attached to the back surface side of the semiconductor wafer.

In the present invention, it is preferable to remove dust attached to
the front surface side of the semiconductor wafer.

According to the method, dust attached to the front surface side of
the semiconductor wafer can be removed, and the semiconductor wafer can

20 be prevented from being contaminated.

Therefore, it can be avoided to reduce a production yield due to dust
attached to the front surface side of the semiconductor wafer.

In the present invention, it is preferable to remove dust attached to

the front surface side of an adhesive tape applied to a front surface of a

25  semiconductor wafler.
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dust such as grinding foreign matter attached to the front surface side of
the adhesive tape is renoved, thereby enabling attachnment of dust to the 5
sem conductor wafer to be prevented when the adhesive tape is separated in
post processing. Therefore, it can be avoided to reduce a production yield
due to dust attached to the front surface side of the adhesive tape
applied to a surface of the sem conductor wafer. 10 In order to achieve
such objects, the present invention also adopts the follow ng

construction. The present i ntion (s directed to.a s 'conguctor waf er
transport apparat s e(g]{t%llgp|c())g%1 Wi eﬁh%d’\%&fae?asﬁov Flnegt}%%(ﬁgésﬁl‘f% et hol di ng
or/and suctj.op- di -a sen conduct or waf er. th __on)in transportation of
Che 15 som cuimisedor i, B, 5 PRERLD o il Pe e o §HED7 wullbi g
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present inv eéﬁ’,% G@ets AE PR dﬁﬂ‘?i"e Yﬁ‘é’raﬁ’@rg %t?‘ﬁ‘%PEHPaHét Ketheconduct or
waf er isrbrou%Pt %ﬁ%@ contact can be renoved bgﬁa dust renovi ng neans
before the SeMieUHtRIEPHI ALY & be regntediwhen thapdhesiveding Imsaparaind in
t hereby brought into contact with the portion. Therefore, it can be
prevent ed t RAELRIOFESS§€r ansportati on of the 25 sem conductor wafer, dust
attached to the wafer holding neans_nigrates to 6 the sem conductor wafer
side as a result dbenefodeng candsanideddactdncaafepduction edaldrdud to dast be
avoi ded to reduce a production yield due to dust

attached to the front surface side of the adhesive tape applied to a surface of

the semiconductor wafer.

10 In order to achieve such objects, the present invention also adopts

the following construction.

The present invention is directed to a semiconductor wafer transport
apparatus equipped with a wafer holding means placement-holding or/and
suction-holding a semiconductor wafer thereon in transportation of the

15 semiconductor wafer, and the apparatus comprises:

a dust removing means, provided to the wafer holding means, for
removing dust attached to a portion thereof with which the semiconductor
wafer is brought into contact.

According to a semiconductor wafer transport apparatus of the

20 present invention, dust attached to a portion with which the semiconductor
wafer is brought into contact can be removed by a dust removing means
before the semiconductor wafer is held with a wafer holding means and
thereby brought into contact with the portion.

Therefore, it can be prevented that during transportation of the

25  semiconductor wafer, dust attached to the wafer holding means migrates to
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attached to the wafer holding nmeans. As a result, transportation of the

sem conduct or wafer and dust renoval at a portion of the wafer holding 5
means with which the sem conductor wafer is brought into contact can be
efficiently conducted, thereby enabling a transport apparatus capabl e of

sui tably inplenmenting the sem conductor wafer transport nmethod to be
provided. In the present invention, it is preferable that the wafer hol di ng
10 nmeans is an alignnent stage on which a seni conductor wafer is not only

placed but gg %eﬁﬂﬁ%@@%;'&g bv\%g«?‘lggid%'A@Q?st%l%ﬁhpﬂﬁnggﬁé tshgggﬁ\‘/‘w&t&e%%%'
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sem conductor wafer .is_prevented frommgraging, to the 20 sem conduct or

vaf er sfji“ae Reanswih vhigh Hhy srirondackanyabrdbbrensifaiee cartpcti®nchth be
avoi ded to rfduce a production yield dye to dust attached to the wafer
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t he sem conductor wafer and renoval of dust on the wafer placenent surface
of the ali ghwdablsiraplementingithe sertHeondidtenwader Brengpoviamethed thbeught
into contact can be efficiently conducted, thereby enabling 7 a

seni conduct Brovadeé@r transport nmethod to be suitably applied to the

transport apparatus equi pped with the alignnent stage.
In the present invention, it ig preferable that the wafer holding

10 means is an alignment stage on which a semiconductor wafer is not only
placed but also suction-held and aligned, and the dust removing means
removes dust attached to a wafer placement surface of the alignment stage.

According to the construction, dust attached to the wafer placement
surface of the alignment stage with which the semiconductor wafer is

15 brought into contact can be removed with dust removing means before the
semiconductor wafer is held and alighed on the alignment stage.

Therefore, dust attached to the wafer placement surface of the
alignment stage by contact of the wafer placement surface of the alignment
stage with the semiconductor wafer is prevented from migrating to the

20  semiconductor wafer side as a result of holding the semiconductor wafer and
1t can be avoided to reduce a production yield due to dust attached to the
wafer placement surface of the alignment stage. As a result,
transportation of the semiconductor wafer and removal of dust on the wafer
placement surface of the alignment stage with which the semiconductor

25  walfer 1s brought into contact can be efficiently conducted, thereby enabling



In the present invention, the dust renoving neans is an arm having brush
bristles inplanted on an opposite surface thereof to the wafer holding 5
means. In addition, it is preferable to construct the armso as to

reci procate on the wafer placenent surface of the alignnment stage, to

| ocate the armin the vicinity of the alignnment stage so that one end
thereof is pivotable around a shaft axis in the vertical direction and
noreover to rotate a wafer 10 suction stage of the alignnent stage.
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the dust_renoving neans before the sem conductor wafer is suction-held on
the wafe? cHitR'Table. Therefore, it can be prevented that the wafer
suction surface of a  wafer chuck_ taple and a sem conductor wafer are
brought into cont dB@dgiian. ddemrefeableie qomstaly thagse guas tareddredito t he
waf er suction surface of the 25 wafer chuck table to mgrate to the

sem conduct 8P thEfvER i esupdm%geat pefare obthe glignmenssias. dPAgeathdhe arm in

sem conduct or wafer, is avoided to reduce a production yield due to
dust at t achébe verini Qf/éhé eligpenepihstege fsadhabbng endf derepllickrivotable

around a shaft axis in the vertical direction and moreover to rotate a wafer
10 suction stage of the alignment stage.

According to the constructions, a semiconductor wafer transport
method can be suitably applied to a transport apparatus equipped with an
alignment stage.

In the present invention, the wafer holding means 1s a wafer chuck

15 table suction-holding a semiconductor wafer.

In addition, it is preferable that the dust removing means removes
dust attached to a wafer suction surface of the wafer chuck table.

According to the construction, dust attached to the wafer suction
surface of the wafer chuck table with which the semiconductor wafer is

20 brought into contact can be removed by the dust removing means before the
semiconductor wafer is suction-held on the wafer chuck table.

Therefore, it can be prevented that the wafer suction surface of a
wafer chuck table and a semiconductor wafer are brought into contact with
each other to thereby cause dust attached to the wafer suction surface of the

256  wafer chuck table to migrate to the semiconductor wafer side as a result of



table, and it can be efficiently conducted to transport the sem conductor
wafer and to renove dust on the wafer suction surface of a wafer chuck 5
table with which the sem conductor wafer is brought into contact, thereby
enabling a sem conductor transport nethod to be suitably applied to a
transport apparatus equi pped wth the wafer chuck table. In order to

achi eve such objects, the present invention also adopts the follow ng
construction. 10 The present invention is directed to a sem conductor wafer

transport rat ' ' a. waf hql.di_ng. ns.. pl acement+ hol di ng
or/and suc%@gﬁp Jﬁﬁ?ﬁ%ygﬁggﬁﬁﬁ%%@%%‘ng§§¥eﬁ1?ﬁg?ge |ﬁ$4ﬁﬂﬁﬁ§g§?¥%°P8R‘of
the sem conduct or fier, and the apparatus conprises: a dust renoving
means for ranuialy HURCus Rthed% BRPREBETIRTRENTRR of ol RERY 10 (he
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the sem condtiRof gt 6P ARSI RGeA I UPLEd i LEHHREE b oas o aitsor
apparatus of the present invention dust attached to the sem copductor
wafer or a m*?hegd TriGTts Yestih g va fenpctupprdace f ¢ RErlEfEsKduct or
waf er can be rennéﬁq %gkwgéh t he dust rennvtng means; therefore, it can be
prevent ed t haklediit: whick thectaacopdup@rsemes dnueusht Wip spnbad; thaveby it
can be avoi ded that dust stays and is accunulated in the apparatus.
Theref ore, PPabHRSHesaRBicaddcty iradare tanpilvduiet hopuirblydapmided &0 dust
attached to the sem conductor wafer or to the surface protective adhesive
25 tape appkisedprst ahpardniscomdpeedwitatiee waftieelslsk taldbl i ng t he appar at us
9 capabl e of suitably inplenmenting a sem conductor wafer transport method.
In the present inventriento atldewakachvbjditnghegansensimmrdldgaiserstdopts

the following construction.

10 The present invention is directed to a semiconductor wafer transport
apparatus equipped with a wafer holding means placement-holding or/and
suction-holding a semiconductor wafer thereon in transportation of the
semiconductor wafer, and the apparatus comprises:

a dust removing means for removing dust attached to the

15  semiconductor wafer held in the wafer holding means or to a surface
protective adhesive tape applied to the semiconductor wafer.

According to a semiconductor wafer transport apparatus of the
present invention, dust attached to the semiconductor wafer or a surface
protective adhesive tape applied to the semiconductor wafer can be removed

20  with the dust removing means; therefore, it can be prevented that dust is
attached to the semiconductor wafer and, also, it can be avoided that dust
stays and is accumulated in the apparatus.

Therefore, it can be avoided to reduce a production yield due to dust

attached to the semiconductor wafer or to the surface protective adhesive

25 tape applied to the semiconductor wafer, thereby enabling the apparatus



stage not only placing but also suction-holding a sem conductor wafer and
aligning the wafer. 5 In addition, it is preferable that the dust renoving
nmeans renoves dust attached to a surface of the sem conductor wafer held
on the alignnment stage. According to the construction, dust attached to a
surface of a sem conductor wafer in a state where the sem conductor wafer
is held on the 10 alignnment stage can be renoved with dust renoving neans.
Therefore, it can be avoided to reduce a production yield due to dust

attached to f : . ) r ferytran rted ontg th
al i gnment sfgsépkaﬁﬁﬁP@hggﬁ ﬁe %@%?E%%%P?%@%gﬁiﬁg é%g?%-?ggh%ﬁoﬁPeﬁﬁgL
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pl acenent - hel d on the i-gnnen
transport nethod tP b ui t ab| plieﬁpt_ tae transport, appar at.us equi pped
with the al PURRRY: SRRl b BPaion b bRCTERHILP: FEELIRG noans

is an arm ha}{.i n %ush ristles inplanted an opposite surface thereof to
t he waf er lgi“g@g eREHRS. In addition, it is preferable to construct the

armso as to reci roggﬁe on .the ﬁffer pl acement surface of the alignnent
stage, t® |ocate tR&EHPRME it paeliprably that dhe dyst Apmgnpm I aEge eV ashat
one end thereof is pivotable around a shaft axis in the vertical direction
and nor eovefiuﬁﬁ)aFf@icg?@ ta aygpréace olsthe gamisandveligs vorler heldpndgheedigmneage. 10
According to the constructions, a sem conductor wafer transport nethod can
be suitabl yS#sied to the transport apparatus equi pped with an

According to the construction, dust attached to a surface of a

semiconductor wafer in a state where the semiconductor wafer is held on the
10 alignment stage can be removed with dust removing means.

Therefore, it can be avoided to reduce a production yield due to dust
attached to a surface of a semiconductor wafer transported onto the
alignment stage, and it can be efficiently conducted to transport the
semiconductor wafer and remove dust on a surface of the semiconductor

15  placement-held on the alignment stage, thereby enabling a semiconductor
transport method to be suitably applied to the transport apparatus equipped
with the alignment stage.

In the present invention, the dust removing means is an arm having
brush bristles implanted an opposite surface thereof to the wafer holding

20 means.

In addition, it 1s preferable to construct the arm so as to reciprocate
on the wafer placement surface of the alignment stage, to locate the arm in
the vicinity of the alignment stage so that one end thereof is pivotable
around a shaft axis in the vertical direction and moreover to rotate a wafer

25  suction stage of the alignment stage.

10



alignment stage. In the present invention, the wafer holding neans is a

waf er chuck 5 table suction-holding a sem conductor wafer. In addition, it
is preferable that the dust renoving nmeans renoves dust attached to the
back surface of the sem conductor wafer suction-held on the wafer chuck
table. According to the construction, dust attached to a surface of a 10
sem conduct or wafer can be renoved with dust renoving neans in a state
where the sem conductor wafer is suction-held on the wafer chuck table.

Thereore, 1, can e pig e 0 inn B Pl L AL IV AS ST

attached to a back surta a sem con ranspor

waf er chuck | nd, | an. be efficiently conducted to transpoyt .t;he 15
ser conduct PR PIEhu SEABLERRE0A B TR L RRRE pPTnt R hRBRAL bl &
waf er sucti R hel d on t he wafer chuck table, thereby enabling a

seni conduct GBS et hod to be suitably applied to the transport

appar at us equi ppe ith a wafer chuck table. 20, BRI EF DESCRI PTI,ON OF THE
DRAW NGB For 1 o piip6auBary vsatiogs th water RRVERETBIADS fok &4 bCSHdhn | n

the draw ngs, several forms of which are presently preferred, it being
under st ddd, T éﬁoﬁ'?‘ﬁ@tln%ﬁegemﬁ?%@il%qri“éaffs%t limted to the precise
arrangenent and instrunentalities show. 25 Fig. 1 is_a partially cutaway
perspective vi ew &R agqigoBy Hiip preferablesthardbe sHISSreROViRS MMYIRFATARYRS of a

sem conduct or waf er mpunti ng) appar at us_ equi pped with a sem conductor wafer
transport appéb attashed ép dbhedack spitrcsraddbatsenrivendwasar wafer suction-held on

the wafer chuck table.
According to the construction, dust attached to a surface of a
10 semiconductor wafer can be removed with dust removing means in a state
where the semiconductor wafer is suction-held on the wafer chuck table.
Therefore, it can be avoided to reduce a production yield due to dust
attached to a back surface of a semiconductor wafer transported onto the
wafer chuck table and it can be efficiently conducted to transport the
15  semiconductor wafer and remove dust on a surface of the semiconductor
wafer suction-held on the wafer chuck table, thereby enabling a
semiconductor transport method to be suitably applied to the transport

apparatus equipped with a wafer chuck table.

20  BRIEF DESCRIPTION OF THE DRAWINGS
For the purpose of illustrating the invention, there are shown in the
drawings several forms of which are presently preferred, it being understood,
however, that the invention is not limited to the precise arrangement and
instrumentalities shown.

25 Fig. 1 is a partially cutaway perspective view of an overall
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Fig. 2 is a side view of a principal portion showing an alignment 5 stage
cl eaning nechanism Fig. 3 is a top plan view of the principal portion
showi ng an alignnment stage cleaning nmechanism Fig. 4 is a side view of a
princi pal portion showi ng a wafer chuck table cleaning nmechanism 10 Fig.
5is a bottomplan view of the principal portion show ng a wafer chuck
tabl e cl eaning nmechanism Fig. 6 is a flowhart describing a transport
operation with a sem conductor wafer transport apparatus; Fig. 7 is a

partially C&!&yﬁ‘é@rhc@i‘%ﬁ%fﬂé’@e h&M0ln aoX&h?dohdﬁgto(igxg%fewtﬁﬁ)Lﬁﬂn fpa

second enbodi nent of a sem conductor wafer nountin aratus equi pped

Wth a sem r@l:fué")dhlgﬁli’srs eégﬁfgggg%ﬁﬂ%"%&gﬁ%ﬁ%@&%g&‘%kz@.{asﬁ%rk%8 N, Rl esent

i nvention; Vi ew 0 rinct pal “por n-sh ng a first

waf er cleanipg, ni_s. 0 Fiag.9.is atop plan view of the principal
portion sho&megagmg%ﬁRrﬁgtﬁg&v\%’f_%elrrwggggﬁf ng nmechanism Fig. 10 is a side view

of a principal port.ion.show,ng.a second wafer cleaning nmechanism Fig. 11
"s a bottom pl an 8Pt SehAS BITHET BAACRE LR RO S8 CERURE war er
cl eani ng. nechani 12 is a flowhart describing a transport

slm 12 Fig
operati on wetHEHRCleaBHEBGhaPE waf er transport apparatus; Fig. 13 is a

side view of a priEnci§aI portion showi.ng a nodified ]
1g. 3 1s a top plan view of the principal portion showing an

alignment stage cleaning mechanism;
Fig. 4 is a side view of a principal portion showing a wafer chuck
table cleaning mechanism;
10 Fig. 5 is a bottom plan view of the principal portion showing a wafer
chuck table cleaning mechanism;
Fig. 6 1s a flowchart describing a transport operation with a
semiconductor wafer transport apparatus;
Fig. 7 is a partially cutaway perspective view of an overall
15 construction of a second embodiment of a semiconductor wafer mounting
apparatus equipped with a semiconductor wafer transport apparatus
related to the present invention;
Fig. 8 is a side view of a principal portion showing a first wafer
cleaning mechanism;
20 Fig. 9is a top plan view of the principal portion showing a first
wafer cleaning mechanism;
Fig. 10 is a side view of a principal portion showing a second wafer
cleaning mechanism;
Fig. 11 is a bottom plan view of the principal portion showing a

2b  second wafer cleaning mechanism;

12



enbodi nent of the first wafer cleaning nechanism 5 Fig. 14 is a side view
of a principal portion showing a nodified enbodinment of the second wafer
cl eaning mechanism and Fig. 15 is a flowhart describing a transport
operation with a sem conductor wafer transport apparatus of a nodified
enmbodi nrent. 10 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Her ei nafter,
description will be given of enbodinents of the present invention with
reference to the acconpanying drawi ngs. First Enbodinment Fig. 1 is a

partially cutaway mgr$p §gifyoewaﬂzfrvef&cﬁlﬂii@/g%ﬁiar{s&o}#?o ansldbighipg of the

enbodi nent of a seniconductor wafer nounting ppar atus equi pped with a

sem conduct Qf, %ﬁ%&gé@@ﬁﬂ&r Era%?)ﬁ%fég@lnartg{sfﬂ ed to the present invention.

Note that in the e I nent, an curabl e adhesi ve tape as a

of o semt conduct o el ot v TRerEfhal RaRRIFPEE CAGTGE iRt 5%
suppl y ot aEPURrge e Byt Ao SRl R B B odat i ng wafers W on
e, E P L6 PASEAEA T 0 SEIELE e

arm2 25 pivoti whi | endi ng; a _wafer pressing nechanjsm4 to correct a

war ped 13 \?\BT@%QWf% Ogéﬁ%lsﬁw Wé‘ﬁ“é@?@ﬁ’r%@%ﬂ%@’é% a waf er hol di ng

nmeans on which t?@ mgfer Wis placenent-held and aligned; an ultraviolet

i |1 umination unit '88i13 it Aetichgrt Hesuariag avamsporisopfrased Bith de

alignnment stage 5 with ultraviolet; and a wafer chuck table 7 as a wafer
semiconductor wafer transport apparatus of a modified embodiment.

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, description will be given of embodiments of the present
mvention with reference to the accompanying drawings.
First Embodiment
Fig. 1 is a partially cutaway perspective view of an overall
15 construction of the embodiment of a semiconductor wafer mounting
apparatus equipped with a semiconductor wafer transport apparatus
related to the present invention. Note that in the embodiment, an
ultraviolet curable adhesive tape as a surface protective tape is applied to a
patterned surface (front surface) of a semiconductor wafer W (hereinafter,
20 also simply referred to as a “wafer W”).

A semiconductor wafer mounting apparatus includes: a wafer supply
station 1 where loaded is a cassette C accommodating wafers W, on which
grinding of a back surface (back grinding) has been completed, stacked in
multiple layers; a wafer transport mechanism 3 having a robot arm 2

25  pivoting while bending; a wafer pressing mechanism 4 to correct a warped
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5 hol di ng nmeans suction-holding the wafer W The sem conduct or waf er
nmounti ng apparatus further includes: a ring franme supplying unit 8 in
which ring frames fin a ring-like shape are stacked in multiple |ayers; a
ring frame transport nmechanism9 transferring a ring frame f to a dicing
tape DT; a dicing tape server 10 supplying the 10 dicing tape DT; a dicing
tape applying unit 11 applying the dicing tape DT to the back surface of
the ring frame f; a dicing tape cutting unit 12 cutting the dicing tape

DT @ dicl NG LRRavaRl | ehlafarl2n SOl EANEALDS Al §LNGT ABRUBE ALLES ot N

cutting; a ring frame chani'sm g upwar he ring
frame f to |.Cl ECiwg .t 1S e ppl i.ed: waf er. 15 mount
nechanisn11§Q%g£%¢?ﬁggFﬁéw%gﬁgggvgggpgﬁgpg?ﬂ3 rgﬁbgPlﬁgﬁﬁﬁﬁgﬁ the dicing
tape DT has .heen applied. and a. wafer jount. framne transpoyst chani sm 16
transfer 1 ndeRariarar Sty Rl e B Wil i R GaRERST e E been
integrally adhered in a single piece. The sen conductor er nmounting
appar at us f ﬁ{g{gpeﬁlﬁ]%qalgﬁg")swgg) u%a‘élé’b%ﬁ apdr Vatt qﬁ“f&%@&iggtar%@w r}I%'Ur face
protectiée ape. PT havinﬁrbee_ geplied tg the wafer Wwhile the wafer
mount frane e WGaps sheHendoldinestheawatesr Wi ape server 18 suppl ying a
separator tape ST, a tape separator_ unit 19 applying the separator tape ST
to the wafer W on HHeS@BEAPEUSHOr vakranquntigs spparaties twéhenprciedes: a
protective tape PT; a tape collector 20 25 applyin?_the_separated surface
protective tHppime supplyingpmiatan whish 1o frranesl tharény 1de sheae aie
surface protective tape PT; a wafer nmount frame acconmmodating nechani sm 21
accommodat i ftpakied inamed timtsulayersiansin eMEamisatr i nep s eneghaviens 8dransfnafing
mount frame collector 22 in which loaded is a cassette Cl acconmbdating
t he waf er nmeunngfframed (VR davingaibedds a dicing tape server 10 supplying the
10 dicing tape DT} a dicing tape applying unit 11 applying the dicing tape DT to
the back surface of the ring frame {7 a dicing tape cutting unit 12 cutting the
dicing tape DT a dicing tape collector 13 collecting the dicing tape DT after
the cutting; a ring frame lift mechanism 14 moving upward or downward
the ring frame f to which the dicing tape DT has been applied; a wafer
15  mount mechanism 15 adhering the wafer W to the ring frame f to which the
dicing tape DT has been applied; and a wafer mount frame transport
mechanism 16 transferring the wafer mount frame MF to which the wafer
W has been integrally adhered in a single piece.
The semiconductor wafer mounting apparatus further includes: a
20  separator table 17 separating a surface protective tape PT having been
applied to the wafer W while the wafer mount frame MF is suction-held; a
separator tape server 18 supplying a separator tape ST; a tape separator
unit 19 applying the separator tape ST to the wafer W on the separator

table 17 to separate the surface protective tape PT; a tape collector 20

25  applying the separated surface protective tape PT to the separator tape ST

14



5 processed, which are stacked in nultiple |layers; and a wafer nmount frane
transport mechani sm 23 transporting the wafer nount frames M- having been
processed to the wafer nmount frame collector 22 fromthe wafer nount frane
accomodat i ng nechani sm 21. The wafer supplying station 1 is constituted
with the cassette C 10 placed on a cassette table 24 and the cassette C
accommodates the wafers W in a horizontal posture each with a front
surface to which the surface protective tape PT is applied facing upward,

being inserted,at .a pr r, spaging i . verti .direction in the cassette
& The. et ero oty PREE borPaRibrob fivtios b S i Wt oo acset t
Cl placed on the cassette 15 table 24 and the .cassette G accopmodates the
waf er mount FFEMELONE R 19 4 HBoAREaS the releRarer e WH ch
the surface protective tape PT have been separated, being inserted at a
pr oper spacihri’éfl?%\%ﬁenxf’épw%ﬁﬁ’ Aivver I TR ©Aeskt 22 o1 whipk lo 15ar m 2
of the wafer transport nmechanism 3 is provided so 20 as to be novable
forward and apEsRaEed- 1 acepmeradasmethegvaéut mennaficimes BEF heivieg Bpee ar ound
a shaft gxis in a vertical direction by a driving mechanism not shown and
const r uc? ed becassed owbeclaprestagkedin routtinladayerse psdw Wadew induait fyameom t he
cassette C of the wafer supply station 1 and supply the wafers W
i ndi vi dual | yrawspeone reichgmismt 23 tagepbrtizg thtevalaf eroprtdssimg MEchavingm 4 i s
provided with a pressing plate 15 25 pressing the wafer Won the upper
sur f ace t hebeef pancesisad o dchs evadkee meoutthirawsd erlledtauppificed thotvoatbhenount
al i gnnent stage 5 cannot be held by vacuum suction due to a warp of the
waf er W thé&amé eccomiverdatessatdchahism e pressing plate 25, thereby
enabling the wafer Wto be corrected to be
The wafer supplying station 1 is constituted with the cassette C
10 placed on a cassette table 24 and the cassette C accommodates the wafers W
in a horizontal posture each with a front surface to which the surface
protective tape PT is applied facing upward, being inserted at a proper
spacing in a vertical direction in the cassette C. The wafer mount frame
collector 22 is also constituted with a cassette C1 placed on the cassette
15  table 24 and the cassette C1 accommodates the wafer mount frames MF in
each of which mounted is the wafer W from which the surface protective
tape PT have been separated, being inserted at a proper spacing in a
vertical direction in the cassette C1.
The robot arm 2 of the wafer transport mechanism 3 is provided so
20  as to be movable forward and backward in a horizontal direction and to be
pivotable around a shaft axis in a vertical direction by a driving mechanism
not shown and constructed so as to be able to take out the wafers W
individually from the cassette C of the wafer supply station 1 and supply the
wafers W individually to the alignment stage 5.

25 The wafer pressing mechanism 4 is provided with a pressing plate



5 planar. The alignnent stage 5 is constructed so that alignnment of the
wafer W is conducted based on a detected orientation flat, notch or the
li ke of the wafer W The alignnent stage 5 is further constructed so that
the wafer W10 can be transferred over froman initial position where the
wafer Wis placed and aligned thereon to a standby position | ocated
between the wafer chuck table 7 and the ring frane |ift mechanism 14 while
the wafer Wthereon is suction-held. The ultraviolet illumnation unit 6

is constr UCt%ip%%%flﬂgaﬂ%é Wafe LR t%é’.u‘gﬂgf SulfAe SHELRPE nRANAL: fjﬁée Lape PT

applied to a surface t he waf er an ultraviolet cura e5| ve

tape. an adngsiyes v gL Rea uhD 3o U A5 Ro PLALEG a%%ehéﬁﬁ jip a surface

of the wafer Wis all um na 1on e vvafer chuck

table 7 fe t th
table 7 Livéfﬁsﬂﬁﬁéur%té%%d%?r{?h%?ﬁ& g SA0% BE dbi BB Bt oRar it ea
toth f f t.h furth d h h f

onte st PGRaBhed DF a8leie D SpbHLRRe O0EW LELE it ehle by
positionto 05|t|on where the wafer Wis applied to the ring frame f by

a drivi n i sm not shown 25 The waf er chuck table 7 is constructed so

t hat thetable? itted into openi ng of therlngfrarrellf
nmechani sm 14 suct hﬁ#’? ?lbglEﬁnﬁBtst?eger‘i’ Fﬁgcoq‘ h‘h@eg sgithahalighaient ok theevaternhi ch

t he dicing &@pe DT i s plied and noved downward to a position where the
waf er W apprbdéiseadpete H@S&dcqrhg detegied priantabipa ﬂﬁtdap@}b@l the like g the ane
f.

wafer W,
The alignment stage 5 is further constructed so that the wafer W
10 can be transferred over from an initial position where the wafer W is placed
and aligned thereon to a standby position located between the wafer chuck
table 7 and the ring frame lift mechanism 14 while the wafer W thereon is
suction-held.
The ultraviolet illumination unit 6 is constructed so that in a case
15  where the surface protective tape PT applied to a surface of the wafer W is
an ultraviolet curable adhesive tape, an adhesive strength of the surface
protective tape PT to a surface of the wafer W is alleviated by ultraviolet
tllumination.
The wafer chuck table 7 is in nearly the same circular shape as the
20  wafer W so that the table 7 covers a surface of the wafer W and vacuum
suction can be applied to the surface of the wafer W and is further
constructed so that the wafer W on the alignment stage 5 can be vertically
moved over from the standby position to a position where the wafer W is
applied to the ring frame f by a driving mechanism not shown.

25 The wafer chuck table 7 is constructed so that the table 7 is fitted
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5 The ring frame supplying unit 8 is a wagon provided with casters 26 on
the I ower side of the bottomthereof and in which the ring franes f are
accomodat ed being stacked therein at respective determ ned positions in a
given direction. The ring frame transport mechanism9 is configured so

that the ring franes f accommodated in the ring frame supplying unit 8 are
10 sequentially held by vacuum suction one at a tine starting the uppernost
ring frame f and transported to a position where the dicing tape DT is

appl i ed thergto an;rd}% n%g hPghd ?ﬁ%oﬁflﬁ%gh%tombgh&gl@ﬁ{) yﬁ' %&gﬂﬁﬁ%(}lgglt ey igc Iazg

tape DT unwoun om a” nast er asses by e rirng Trane

col octor 12"t b SEA%ROPHER ATl FRE R DnlhEa™ arbt er

f the ring f £ The dicing.i i if 11 applies ihe.dici
Cape DT 10 cRe T Ty BRG-ERERERE BRA VopeouieRet B ehEaithE g

frame f with th 20 dicing.ta cutting unit 12. The dicing tape DT
renai ni ng agﬁg?ﬁ?énég?ﬁ'ﬁgl? QP&)‘? Pé]@tﬁgmien&t he dicing tape collector 13.
The ring.frame |if ngchqﬂisn1l4réerticajk%,anes the ripg frane f to
whi ch th dici ng tdlfer'BE FamepBinndyneThatt (atset WiRsaRtPIoNEtEhVai 485 tappke es
the wafer Wto which the 25 djcing tape DI is applied, to the ring frane
f. 17 The waPdhenswst sidanethe betdpoy thergehand smwigch thagpes feameomf pee
hol di ng by vacuumsuction the wafer nmount frame MF that has been ,
processed, theomaTsiatadbaing sekefthereinms wwapestivmdatermriaed rroltiees br a22
fromthe wafer mount frane accommodating nmechani sm 21
given direction. The ring frame transport mechanism 9 is configured so
that the ring frames f accommodated in the ring frame supplying unit 8 are
10 sequentially held by vacuum-suction one at a time starting the uppermost
ring frame f and transported to a position where the dicing tape DT is
applied thereto.
The dicing tape sever 10 is constructed so that the dicing tape DT
unwound from a master roll 28 passes by below the ring frame fand is
15  guided to the dicing tape applying unit 11 and to the dicing tape collector 12.
The dicing tape DT in use is more in width than a diameter of the ring
frame f.
The dicing tape applying unit 11 applies the dicing tape DT to the
ring frame f and then the dicing tape DT is cut on the ring frame f with the
20  dicing tape cutting unit 12. The dicing tape DT remaining after the cutting
1s collected 1n the dicing tape collector 13.
The ring frame lift mechanism 14 vertically moves the ring frame {
to which the dicing tape DT is applied.

The wafer mount mechanism 15 applies the wafer W to which the

25  dicing tape DT is applied, to the ring frame f.
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5 The separator table 17 is constructed so that the wafer nount franme M-
can be held by vacuum suction. The tape separator unit 19 applies the
separator tape ST to the surface protective tape PT on the wafer Wso as
to separate the separator tape ST and the surface protective tape PT as a
single piece. The separator 10 tape ST in use is less in width than a

di aneter of the wafer W The tape collector 20 collects the separator tape
ST havi ng been separated and processed. The wafer nount frane

dat i | s ers . AL fe Wi
acconmodat i ng mechpgi ngllmtoh?ﬁg{ il et? Qﬁ%})uo‘r‘%“?tr&%@%?éﬁ f({ ﬁ%sggﬁ@@ Wifle

hol di ng by vacuum suction to rame trans ani sm

oo ot | 0B o 805, £, FRECAR AL QB I BB e o1 e

renovi ng neans | e vicln al 1'gnment

view of a prjncipe ortion of Fig. 2 in.the top plan.view i

or i o pal PR RO AR Rost sl MG o e "o kBBl AR llasden 2 20
is constructed ég]th%%‘a fi{f:[ brush arm,31 on ngb‘f?h fi&it brush bristles
30 are inpl A dhe v asy Apaget frgme PRt odabps e s8R ot at abl e ar ound

t he axi s.t her eof tending in vertical directign with an electric notor
32 rotat@ble in aﬁﬁﬁr%argmrﬁé\%ﬁ* %2 18 gPRgeprisd so @ﬁ@ef‘i"?éﬂ' BpuRhingme 31
is further m)@str ct so as to nove between 18 a working position farther
than the centeragirs pels bpragumpgichiaynnent stage 5 and a position where
the arm 31 does nq@t overlap the aIi.%nrrent stage 5. In addition, a first
vent path 34 is faheedpersepraatarrsrit doushpsmhhe sepanatordipe ST hethé r st vent

path 34 is open on the |ower surface of the first
surface protective tape PT on the wafer W so as to separate the separator

tape ST and the surface protective tape PT as a single piece. The separator
10 tape ST in use is less in width than a diameter of the wafer W.

The tape collector 20 collects the separator tape ST having been
separated and processed.

The wafer mount frame accommodating mechanism 21 transfers the
wafer mount frame MF while holding by vacuum-suction to the wafer mount

15 frame transport mechanism 16.

The alignment stage cleaning mechanism 29 is provided as a dust
removing means in the vicinity of an alignment stage 5 as shown in the side
view of a principal portion of Fig. 2 and in the top plan view of a principal
portion of Fig. 3.

20 The alignment stage cleaning mechanism 29 is constructed so that a
first brush arm 31 on which first brush bristles 30 are implanted is mounted
to a rotary support pole 33 rotatable around the axis thereof extending in a
vertical direction with an electric motor 32 rotatable in a normal or reverse
direction.

25 The first brush arm 31 is further constructed so as to move between
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5 brush arm 31 and a first vacuum punp 37 is connected in conmuni cation
with the first vent path 34 on the pivotal center side of the first brush
arm 31 through a first suction pipe 36 in which a first filter 35 is in
series inserted. Wth the construction descri bed above, the first brush
bristles 30 are 10 shifted to a position where the first brush bristles 30
wor ks on the wafer suction stage 38 as a contact portion on the alignnent
stage 5 before the wafer Wis transported onto the alignnment stage 5, in

whi ch state pafer .suctd on. st 3 is.rotated. to thereby enabl e dust
attached on‘{ﬁ§1§g§ééom§§§ﬁ%ﬁﬁ“§ﬁ§%§t%%(%gt%%5$%ﬁgyg (g2§e§@%¥i Igwg?gGIS
The wafer chuck.tabl e .cl eaning.mechani.sm 39 is provided as a dust _renoving
means in the %Pgian?(%sﬁtl(%’fl ‘Yaiﬁ%lev\é]r"“e m?:%&ccgaetga{mteov%g’? @Ho%g?wepﬁggd%% S‘e Vi ew
of a principal portion.of Fig. 4 and i e bottom. pl an vi ew of a_
princi pal portion X *“2#&9“5? ?ﬁéVﬁﬁggﬂﬁﬁhaéﬁ%Péﬁ?glgFE%&VHB%%%%th$%%139 is
of a constructjon in whi ch a secqond brush _arm 41 on_whi ch,  second brush
bristles 402 al%%ﬁha?ﬂ%éa‘f%t Batl §4dx puA ogghsrigvics sxrfacerddheditgt eyl i nder
rod 43 ¢ pa?%e ﬁf nnvin%_formard or backward in a horjzontal direction
with an &ir BYeRRdet 3140d sAasEERGHIMBIYER Hr ¥ @inestedofsEBETEHCRE0RS t o
be novable forward 25 or backward to a position farther than the farthest
end of the wthithedek venbpatnBd on the rivety gswser sidew! tha fagtibrigh arm
second vent path 44 is formed in the second brush arm 41 and, also, the
second vent 3gatnoughiasiippencoiont pige fsper whinlf adesbfilteed5 isdoowdidsr ush arm
41 and a second vacuum punp 47 is connected in
inserted.
With the construction described above, the first brush bristles 30 are
10 shifted to a position where the first brush bristles 30 works on the wafer
suctlon stage 38 as a contact portion on the alignment stage 5 before the
wafer W is transported onto the alignment stage 5, in which state the wafer
suction stage 38 is rotated to thereby enable dust attached on the wafer
suction stage 38 to be removed and sucked away.
15 The wafer chuck table cleaning mechanism 39 is provided as a dust
removing means in the vicinity of the wafer chuck table 7 as shown in the
side view of a principal portion of Fig. 4 and in the bottom plan view of a
principal portion of Fig. 5.
The wafer chuck table cleaning mechanism 39 is of a construction in
20  which a second brush arm 41 on which second brush bristles 40 are
mmplanted so as to extend upward is attached to a cylinder rod 43 capable of
moving forward or backward in a horizontal direction with an air cylinder
42.

The second brush arm 41 is constructed so as to be movable forward

25  or backward to a position farther than the farthest end of the wafer chuck
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5 comuni cation with the second vent path 44 at the mddle of the second
brush arm41 in the length direction through a second suction pipe 46 in
which a second filter 45 is in series inserted. Wth the construction
descri bed above, the second brush bristles 40 are shifted to a position
where the second brush bristles 40 works on the 10 surface facing downward
as a contact portion of the wafer chuck table 7 before the wafer Wis
transported onto the wafer chuck table 7 and suction-held thereon, in

whi ch state ,dust t e n.the surface facing downward as a contact
portion of ttggfev\% erda@ﬁu@@% ‘QETVE 7 can be renoved and sucked away. 15

Then, descriptionwll,.be given of a trapnspqrt .operati by the .
above- descri bed seIrI'}lacAodr}glﬂ& Bt Ve’P% Bﬂ@bgfg‘ﬂs £%§%‘?§P&.§ﬂw¥wﬁ%wmgnto
a flowchart aof Fig., 6. At first, the robot arm2 is not only, pivoted but
al so stretct@d‘i%‘i’ aIE%r@ﬁ@eﬁﬂﬂaﬁ‘B9éé‘aﬁlﬁ\ﬁ§r1§ 0BENEBWHEFAP ¢ HS P HEFR BY thaike out
one wafer W 20 ile sucti on-gol ding fromthe cassette C of the wafer
suppl yi ng stS8fqhPaugisprym dhand;a sqcopd yagunm prnygs 4308 spanedied pushed down
to the fer suction stage 38 of the alignnent stage 5 before the

t ranspor ¥t at COREBRICAECR W secgpdgens path 4dnd tchosmad et e haaepnd uct i on

stage 38 is rotated while the first vacuumpunp 37 is driven to renove

dust at t achdgush armedhir dhe degtihodirogion Hlaxouedn) seamdsuetion ppald§tn

renoval , the robot arm2 is not only pivoted, but also stretched or shrunk
and noved upiEeld aorecdndrdidée4d os trheedyinseatesiport  and transfer the wafer W

onto the alignnent stage 5 (S3) and the pressing plate 25 is stretched or
shrunk and noved Whrtdesondowetiandlesctibet lbove, the second brush bristles 40
are shifted to a position where the second brush bristles 40 works on the
10  surface facing downward as a contact portion of the wafer chuck table 7
before the wafer W is transported onto the wafer chuck table 7 and
suction-held thereon, in which state dust attached on the surface facing
downward as a contact portion of the wafer chuck table 7 can be removed
and sucked away.
15 Then, description will be given of a transport operation by the
above-described semiconductor wafer transport apparatus with reference to
a flowchart of Fig. 6.
At first, the robot arm 2 is not only pivoted but also stretched or
shrunk and moved upward or downward to thereby take out one wafer W
20 while suction-holding from the cassette C of the wafer supplying station 1
(S1). The first brush bristles 30 are then pushed down to the wafer suction
stage 38 of the alignment stage 5 before the transportation to the alignment
stage 5, in which state the wafer suction stage 38 is rotated while the first

vacuum pump 37 1s driven to remove dust attached on the wafer suction

25  stage (S2).
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5 wafer pressing nmechanism4 to thereby press and correct the wafer Wto be
pl anar, in which state the wafer Wis suction-held (S4). In the state

retai ned, the wafer suction stage 38 is rotated to thereby align the wafer
W based on a detected orientation flat, a notch or the Iike thereof (S5).
10 Thereafter, the surface protective tape PT applied to the wafer W when
being of an ultraviolet curable type, is illumnated with ultraviolet on
the alignnment stage 5 with the ultraviolet illumnation unit 6 (S6). Then,

the second brush bA{t@f k]}?%?xlg’% ?(%rﬁ8§gf th@%oﬁ& 108 ?&%&%ﬁql@%%d dayanar d of

t he wafer chuck table sécond vacuumpu drivento
thereby re : t he rface facing dqw rd.of, the wafer
chuck 1 abl o ST adl oRsh AR R ioR B th AR AEV N8I R v ot
position un Iy aker uck- table 7... The fer ch table 7. is.
vertically %ﬁ%%%gﬁﬁﬁﬁgbﬁﬁggﬂﬁgﬁlﬁﬁﬁNﬁg”ﬂgﬁFn?ﬁ?ﬁﬁ§eﬁ?g%?ﬁugfﬁﬁ%quﬁ%n%afer
W havi ng been_subjected, to 20 an al,ignyent operation is received by the
wnfer Chuck At 2 cidagenode ity deilmerehib S and ¢ dowur et sty hee va er
Wreturns to the initial osi.tion. gg?gge ot her gand, the rin R&anz
transpor? meFHARPERTENE ML AYsSmA LY GhsieRy RigREED dprﬁﬁmﬁgﬁéV §tY dAe*eand
t hen a next ?ne of. %ﬂg Ling 5 frames f stored in h§ wagon 27, and each
ring franme P%Ker? TRICRSIATY Giewater Wnlst%tlé’ﬁw stage not shown, and
then transported to the position, above the dicing tape DT, for agplying
the dicing tape Df:(Bgptlatrmeaiaingdh the oyvafgr supdomrtage &gpas relted te tibeydhyg
frame f with_ the dicin%NIape applying unit 11 (S10), followed by cutting
of the diciﬁ@gpé@@qgﬁbr based on a’detected orientation flat, a notch or the like

thereof (S5).

10 Thereafter, the surface protective tape PT applied to the wafer W,

when being of an ultraviolet curable type, is illuminated with ultraviolet on

the alignment stage 5 with the ultraviolet illumination unit 6 (S6).

Then, the second brush bristles 40 are shifted to the surface facing
downward of the wafer chuck table 7 while the second vacuum pump 47 is

15 driven to thereby remove dust attached on the surface facing downward of
the wafer chuck table 7 (S7).

After that, the alignment stage 5 is moved to a position under the
wafer chuck table 7. The wafer chuck table 7 is vertically moved while the
wafer W is kept in the planar state. The wafer W having been subjected to

20  an alignment operation is received by the wafer chuck table 7 (S8). The
alignment stage 5 having released the wafer W returns to the initial
position.

On the other hand, the ring frame transport mechanism 9 sucks by

vacuum and takes out an uppermost one and then a next one of the ring

25  frames fstored in the wagon 27, and each ring frame f taken out is aligned
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5onthering frame f (S11). The cut, unwanted part of the dicing tape DT
is separated fromthe ring frane f and taken up on the dicing tape
collector 13 (S12), the ring frame f to which the dicing tape DT has been
applied is prepared and the ring franme.f with the dicing tape DT is raised
with the ring franme lift 10 nechani sm 14 and caused to approach the wafer W
that is suction-held on the wafer chuck table 7 (S13). Then, a nount

roller (not shown) is vertically noved, upward or downward, and then

| |1 i i :Q: | h
aterall'y m&p%éaggﬁfn%gﬁ;%\&ﬁ%tﬁﬁé %a,egﬂd‘%ﬁeyﬁ?a%éﬁbﬁl}geé FR R oglgw%pp y the

ring frame f to the waf I cing tape I nt er pose

t her ebet Wee”dttﬁa% the &i&%[g?%&gﬁﬁ@,pﬁﬁgﬁa@&@ﬂe@@? {a[ a”BT'\@Q).( S14).

Thereafter, us prepar fer nsported wth the

waf er nount frane ﬂ{@{ﬁﬁgrdébu ‘Cﬁﬁgiﬁ@iéggﬁ%a tﬁgﬁﬁ?@%h\?‘%ﬁéﬁV{i@ﬁltﬁe“ to be

suction-held there he*separ tab he “nmount

frame MF is pl.aced is ved t e t ta separ at ok .uni;t .19 and e
separator t AEETaRg TG b A o kRRM T ERAL S PE il hei2 EPE DG
and appléed to,the igrfagﬁ 3 ?tective tape PT on the wafer Wand then the
appl i ed 2ep&PatisringAfamet é:et her with the surface protective tape PT is

separated fromth 25 surface qf the wafer W (S16 22 Thereafter, the
vafer mount frame W ?%toﬂmw%ﬁat%tgéﬁ%@lngﬁa%m%S%%@tﬁﬁsrfm%t en
separated is, di scharged fr%mthe tage separator _unit 19 ]\%Jsiti oned based
on an orient’tg Bisme Benddakenaw o thadisingdape coHectofdife’S M wiiaringe waf er

nmount franme acconmodat.i ngC nmechani sm 21 so as to oo
frame f to which the dicing tape DT has been applied is prepared and the

ring frame f with the dicing tape DT is raised with the ring frame lift

10  mechanism 14 and caused to approach the wafer W that is suction-held on
the wafer chuck table 7 (S13).

Then, a mount roller (not shown) is vertically moved, upward or
downward, and then laterally moved starting at the lower end of the ring
frame fto apply the ring frame f to the wafer W with the dicing tape DT

15  interposed therebetween and to thereby prepare a wafer mount frame MF
(S14).

Thereafter, thus prepared wafer mount frame MF is transported
with the wafer mount frame transport mechanism 16 onto the separator
table 17 to be suction-held there (S15).

20 The separator table 17 on which the mount frame MF is placed is
moved to below the tape separator unit 19 and the separator tape ST
supplied from the separator tape server 18 is pressed and applied to the
surface protective tape PT on the wafer W and then the applied separator
tape ST together with the surface protective tape PT is separated from the

25  surface of the wafer W (S16).
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5 adjust a direction of accommodati on and accommobdated into the cassette Cl
of the wafer nount frame collector 22 using the nount frame transport
mechani sm 23, in which way the subsequent wafer nmount franmes MF are
processed one at a tinme (S17). Wile in the above enbodi nent, the alignnent
stage cl eaning 10 mechanism 29 is constructed so that the first brush
bristles 30 are brought into contact with the wafer suction stage 38 and
the wafer suction stage 38 is rotated to thereby renove dust, other

constructions may Qe Ot in_ ewWhich the first brush arm31 is nore in
l ength than a diane(%?gggiﬁﬁg‘ﬁﬁg’Hnogﬂéﬁf%%e§?§§5H%§&%ﬁ5q¥%6$ﬁi8€ates over
the wafer suctjon. stage W th an air cyl.inder qr.the,like, and in_
wht ch one oniet AU RARR R ki PelicBafen wlinsliGiec ey, s soparator
pi votabl e aroupd.a shaft is kn a vertical direction in the  vicinity of
t he waf er sﬁ%??gﬁ’g?%:QnégﬁPﬁe@ﬁ%%%%Ql@ﬁg%go?ﬁ@ﬁf?F dbPh%Rel%$ﬂ§@ 8s 30 to
act on all the surface of the wafer suction stage 38 and renove away dust
t hereon. 20 “Wff?} §{f "t ﬁge %ﬁgé %%ﬁslﬁﬁ%ﬁ acqEREN@ARERE dRoehanigr &1 &p darong
mechani sm 39 i s coastructe so that_ the second brush bristles 40 are
brought % nt 84Ebitadireqiion of Recanriatadiaena geavwmasiadedintmthawdssettefutk
table 7 and are reciprocated in a horizontal direction to thereby renove
away dust tRebbwalahsomat feametqolieetadugingsthedopuat framatiarsone end 25
of the second brush arm41 is pivotable around a shaft axis in a vertical
23 di rect i ofdchapign\diiniwichfwanhsheafibseaudkw afeblreodnt fraphey b acause
the second brush bristles 40 to act on all the surface facing downward of
the wafer phenckstdbhe af aafither €isVe away dust thereon. Wiile in the above
enbodi nent, renoved dust is sucked away with
While in the above embodiment, the alignment stage cleaning
10 mechanism 29 is constructed so that the first brush bristles 30 are brought
into contact with the wafer suction stage 38 and the wafer suction stage 38
18 rotated to thereby remove dust, other constructions may be adopted in
which the first brush arm 31 is more in length than a diameter of the wafer
suction stage 38 and reciprocates over the wafer suction stage 38 with an air
15 cylinder or the like, and in which one end in the length direction of the first
brush arm 31 is pivotable around a shaft axis in a vertical direction in the
vicinity of the wafer suction stage 38 to thereby cause the first brush
bristles 30 to act on all the surface of the wafer suction stage 38 and remove
away dust thereon.
20 While in the above embodiment, the wafer chuck table cleaning
mechanism 39 is constructed so that the second brush bristles 40 are
brought into contact with the surface facing downward of the wafer chuck
table 7 and are reciprocated in a horizontal direction to thereby remove

away dust thereon, another construction may be adopted in which one end

25  of the second brush arm 41 is pivotable around a shaft axis in a vertical

23



5 the first and second vacuum punps 37 and 47, other constructions may be
adopted instead in which, wthout using the above-described construction,
while in cleaning, used are vacuum suction mechani sns provided to the

waf er suction stage 38 of the alignnent stage 5 and the wafer chuck table
7, respectively, and dust renoved by the first and second brush bristles
30 and 10 40 are sucked away. Wil e dust renoving neans are constructed so
that the first and second brush bristles 30 and 40 renove away dust,
various Kkin 0

Jof. constructi.ons.and net hods .can  be applied as dust renoving
roans 1t net g biordt AV EHiRD e BB PR RS e T xRl BRutihiey o
enabl ed: such as, 15 dust. renmoval by suction, b|ow of ,a gas, .a dhesi ve
Sheet or . et RReTtbRUSHER AUrto B hall i PRau et cAar AT SRR 6B adopt ed
i n which waf er .V%quh gp ihe front and %ggk surfaces of which dust
col | ecting §HH§§F ek Sphle hapdisgayeavap dgsbERereq8: means for dust renova
and cl eaning are %gﬁpl ied_ in the process 20 flow tq thereby apply dust to
t he adhesive tape Herléﬁb@@hoﬁ/eé\k%@?dlmqtemlﬁof%d&%’cﬁes‘é‘ry’rﬁéd?‘ﬁ%ﬁt“{lﬂﬁhere

IS showq,a case where a wafer nount frane M- are prepared, the present
i nventi oh céhe Besappfliseeond vaprusf pugwses’ and dde htlvfr mistTGiqpsrmpEHew t h
whi ch a sem conductor wafer is brought into contact is present and the
senm conduct efopkeidemsitgaprpedriskdwitipusasomg tiEnbboverdascrided ponstreciony
enbodi nent, a construction is adopted in which a first wafer cleaning
mechani sm 29Gilesimeloantey) usest aadvarfuurheuatiogmeritangsmgeprovideanionhe
mechani sm 29 as the dust renoving neans of the first enbodi nent.
wafer suction stage 38 of the alignment stage 5 and the wafer chuck table 7,
respectively, and dust removed by the first and second brush bristles 30 and
10 40 are sucked away.

While dust removing means are constructed so that the first and
second brush bristles 30 and 40 remove away dust, various kinds of
constructions and methods can be applied as dust removing means in the
present invention as far as dust removal and cleaning i1s enabled: such as

15 dust removal by suction, blowing of a gas, an adhesive sheet or a
combination thereof, or the like.

A construction may be adopted in which wafers W each on the front
and back surfaces of which dust collecting adhesive tape that has been
proposed as means for dust removal and cleaning are supplied in the process

20 flow to thereby apply dust to the adhesive tape and remove it away.

While in the above embodiment, there is shown a case where a wafer
mount frame MF are prepared, the present invention can be applied in all of
cases in each of which a portion with which a semiconductor wafer is

brought into contact is present and the semiconductor wafer is processed.

25  Second Embodiment
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5 Therefore, constituents wth the same constructions as in the first

enbodi nent are attached with the sane synbols and detail ed descriptions

are given only of constituents with different constructions therefrom Fig.
7 is a partially cutaway perspective view of an overall construction of an
enbodi nent of a sem conductor wafer nounting 10 apparatus equipped wth a
sem conduct or wafer transport apparatus related to the present invention.
The first wafer cleaning nmechanism 290 as a dust renoving nmeans is

provided in the vigcinit f the alignment stage 5 as shown in a side view
of a principal portidRe %t?fggﬁg?’é?gfclae%ﬂﬂsgﬁmﬁﬁ)@ﬂéﬁidﬁw%l ("‘2‘?1 b aghirstng i n
a 15 top plan. view thereof (Fig. 9)., The first wafer cleaning nechani sm
300 1. conatrliet S AT hA TSRO0 b5 B igp ki O AL b TSR AR SRR
bristles 300 .are inplanted is nounted to a rotary support pole 330
rotatabl e ardi Hngﬁﬁeé%ﬂgsﬁﬁéQééﬁhéﬁﬂ§ﬁd?ﬁ@VPH§HwaﬁéﬁﬁﬁbaﬁhﬁFrection with
an electric nmotor 32 rotatable in a normal or reverse 20 direction. The
first brushesAdments further constructed so as to nove between a wor Ki ng
position farther than the center of rotation of the alignment stage 5 and
a positidn where f{lRwrafore3amsidesntrowidythd spme henstakicinmens istthgdist 25 | n
addition, a first vent path 340 is formed in the first brush arm 25 310
and, al so, ehdbdlimentwentatpathed3tihi Beopene spmbos dodectsiled descraftiole
first brush arm 310 and a first vacuum punp 370 is connected in
comuni cat i are gwidrhonlyeoffdomstituents wpahhdid#oe wncdrser yitwatsalhecefibar. si de of
the first brush arm 310 through a first suction pipe 360 in which a first
filter 350 is in ¥egie a partially cutaway perspective view of an overall
construction of an embodiment of a semiconductor wafer mounting
10 apparatus equipped with a semiconductor wafer transport apparatus
related to the present invention.
The first wafer cleaning mechanism 290 as a dust removing means
is provided in the vicinity of the alignment stage 5 as shown in a side view
of a principal portion of the wafer cleaning mechanism 290 (Fig. 8) and in a
15  top plan view thereof (Fig. 9).
The first wafer cleaning mechanism 290 is constructed so that a first
brush arm 310 on which first brush bristles 300 are implanted is mounted to
a rotary support pole 330 rotatable around the axis thereof extending in a
vertical direction with an electric motor 32 rotatable in a normal or reverse
20  direction.
The first brush arm 310 is further constructed so as to move
between a working position farther than the center of rotation of the
alignment stage 5 and a position where the arm 310 does not overlap the

alignment stage 5.

25 In addition, a first vent path 340 is formed in the first brush arm
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5 inserted. Wth the construction described above, the first brush bristles
300 are shifted to a position where the first brush bristles 300 works on
the wafer front surface side of a wafer Wthat is placed and suction held
on the wafer suction stage 380 as a contact portion on the alignnent stage
5, in 10 which state the wafer suction stage 380 is rotated to thereby
enabl e dust attached on the surface protective tape ST applied to the

waf er front surface side of the wafer Wto be renoved and sucked away. A

second waf er: ngpi Q§Qi ] Q.4 rovi ded as a, dust . r.enovj Teans
in the vici r‘;}llt%y of’ e{lgoér%f er té’h@t??%atdé%ﬁ@ 13 Ogsens%o%lne }Or‘ivetlhseulfi%e %I: tg% fr\llTll!ES w of
a principal yportion Fig.. .20 and in the b om plan view of a rincipal
porton o ERgshfh 30 5l Kis (Rf e el nifp ot SRR aRP Gl R gpBiatis
construction .in ich a secgnd hrush arm 410 on whi.ch secand brush
bt 1 e 400758 4b¥ TSl e EREED 4B o ekt Rl orS oLepa dak DrSa arm
cylinder rod.430 capable 20 of noving forwayd or backward in a horjzontal
i rect i on it GioaEh 2 FHGHORF0° IR nSEBAE: BRGh GF noRE0 Tngorics
construgged_so as . to be novable forward or backward to a position farther
than t he® f ult#&8td-end of the wafer chuck table 7 in a top plan view 25 In
addition, a second _vent path 440 is fornmed in the second brush 26 arm 410
and, al so, the setbikl theponparstionodessrippd mbenet Hee fipgdirustrimsidesB00t he
second brush arm 410, and a second vacuum punp 470 is connected in
communi cat i 8¢ fhifbed tea pestinh vdere phe Hiranorash bhistles dd0eworks dre thecond
brush arm 410 in the length direction through a second suction pipe 460 in
wafer front surface side of a wafer W that is placed and suction-held on the
wafer suction stage 380 as a contact portion on the alignment stage 5, in
10 which state the wafer suction stage 380 is rotated to thereby enable dust
attached on the surface protective tape ST applied to the wafer front surface
side of the wafer W to be removed and sucked away.
A second wafer cleaning mechanism 390 is provided as a dust
removing means in the vicinity of the wafer chuck table 7 as shown in the
15  side view of a principal portion of Fig. 10 and in the bottom plan view of a
principal portion of Fig. 11.
The second wafer cleaning mechanism 390 1s of a construction in
which a second brush arm 410 on which second brush bristles 400 are
implanted so as to extend upward is attached to a cylinder rod 430 capable
20  of moving forward or backward in a horizontal direction with an air cylinder
420.
The second brush arm 410 is constructed so as to be movable
forward or backward to a position farther than the furthest end of the wafer

chuck table 7 in a top plan view.

25 In addition, a second vent path 440 is formed in the second brush
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5 which a second filter 450 is in series inserted. Wth the construction
descri bed above, the second brush bristles 400 are shifted while being
caused to work on the back surface of a wafer Wthat has been transported
onto the wafer chuck table 7, in which state dust attached on the back
surface of the wafer Wcan be renoved and sucked.. 10 away. Then,
description will be given of a transport operation by the above-described
sem conductor wafer transport apparatus with reference to a flowhart of

Fig. 12. At firsStq. o toarm 2.1s not ,only.pivoted but al so stretched
or 15 shruﬁ&%gﬁéoﬁgggdﬂﬁga%F 889n%3§%€398133“3%8?%%3“9%@6”%&?“ Afat'er W
whi | e suctiqn-halding fromthe cassette C of the wafer ppl ying station 1
(S)° The r ol RS -b B Bt ST RF b ofetp Dcinc efipel Mo befiin and
noved upward or downward t her eby ,trans t the aqne wafer to aboye the
al i gnnent sfﬁﬁgngngﬁﬁuﬂ1ﬁ%@1hﬁég %ﬂ“VVﬂ%@Lé%ﬁ)?%ége Vﬁﬁkﬂﬁx%@é§§?% 20
plate 25 is,stretched. or shrynk and nmoved upward or downward by the wafer
pressi ng neéﬂ’l&ﬁls’ﬁf“hg‘flg B tg@ CBH g’d’??‘é%‘f‘ tﬁﬁélﬁﬂhé Sﬁ&flﬂwt@@ pe Hbdmar, in
whi ch state the one wafer, Wis suction-held (S3). Thereafter, the first
brush br'stP%@wédbmﬁpédﬁ%Qﬁ%ﬁ5@hS%%ée@ﬁ$ﬁéﬁﬁuxbrotective tape PT applied on
the surface of the wafer Wthat has been 25 suction-held on the wafer
suction stage 380 Y8fthithe comsginvsion dessgded, atiove, the sviond bnwbewsidesndfer
suction stage 380 is rotated while the first vacuum punp 370 is driven to
t her eby remBve shifsed athilcheidgoaushd tewwdikoe thr badesinface ape Wwifer W¥rtbitom

($4). In the state retained, the wafer suction stage 380 is rotated to
has been transported onto the wafer chuck table 7, in which state dust

attached on the back surface of the wafer W can be removed and sucked..
10 away.
Then, description will be given of a transport operation by the
above-described semiconductor wafer transport apparatus with reference to
a flowchart of Fig. 12.
At first, the robot arm 2 is not only pivoted but also stretched or
15 shrunk and moved upward or downward to thereby take out one wafer W
while suction-holding from the cassette C of the wafer supplying station 1
(S1). The robot arm 2 is not only pivoted but also stretched or shrunk and
moved upward or downward to thereby transport the one wafer W to above
the alignment stage 5 and place the wafer W thereon (S2) and the pressing
20 plate 2b is stretched or shrunk and moved upward or downward by the
wafer pressing mechanism 4 to press and correct the one wafer W to be
planar, in which state the one wafer W is suction-held (S3).
Thereafter, the first brush bristles 300 are pushed on the surface
protective tape PT applied on the surface of the wafer W that has been

25 suction-held on the wafer suction stage 380 of the alignment stage 5, in
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5 thereby align the wafer Wbased on a detected orientation flat, a notch
or the like thereof (S5). Thereafter, the surface protective tape PT
applied to the wafer W when being of an ultraviolet curable type, is
illumnated with ultraviolet on the alignnent stage 5 using the
ultraviolet illumnation unit 6 (S6). 10 Then, the alignnent stage 5 is
noved to bel ow the wafer chuck table 7 of the alignnent stage 5 and the
waf er chuck table 7 is vertically noved while keeping the wafer Win a

pl anar st at %s%ﬁ%g%tﬁ&%ﬁé whafer &@thc{]neé/{’z}gléaéaso f%al%tgﬁgg’\gﬁgkﬁggi‘l’%‘é%gcﬁﬁxﬁe""af er

chuck table ereafter, ignnent s transferred

the waf er Wralutip Londfs, |MkLaky 18008 4190 hereal Le e, second

brush bri stle noved T owar surtace r Wthat is

SUCtiOn_hel3%8€ﬁ%$%d%§%ng$§§%3H£%gg§%7 while the second vacuum punp 470

is driven, e back surface of the wafer Wis
renoved (S8). 20 he .ot her, hand, .the ring fra tr ort. nmechani sm 9
sucks by( v?acuum ?ﬂ&i’?aﬁ?é ¢ Bt ‘?fELPBﬁéWT%&S%Sﬂ@ngﬁ%g% ggﬁe%lﬁté‘f? &e of the
i f f st dinth 27, h ri. fr f tak t o
L et S it i VOl BP R i SR R At ek 8°F o |

posi tion, oye the dicing tape DI, for applying the dicing tape DT (S9).
25 Then, thgg%im‘?er@et‘%(ﬁfeﬂslﬁg is applied to the ring frane f with the 28

dicing tape applying unit 11 (S10) and, thereafter, the dicing tape DT is

cut on the ring ffhgneattey, shesurfage protectiinamedd! papdiedrtorthe wWaterny, t ape

DT is separated fromthe ring franme f and taken up on the dicing tape

col | ector 1¥hes1ingaidi hEraviedet curable type, is illuminated with ultraviolet on
the alignment stage 5 using the ultraviolet illumination unit 6 (S6).

10 Then, the alignment stage 5 is moved to below the wafer chuck table
7 of the alignment stage 5 and the wafer chuck table 7 is vertically moved
while keeping the wafer W in a planar state to transfer the wafer W that
has been aligned onto the wafer chuck table 7 (87). Thereafter, the
alignment stage 5 having transferred the wafer W returns to the initial

15  position.

Thereafter, the second brush bristles 400 is moved toward the back
surface of the wafer W that is suction-held on the wafer chuck table 7 while
the second vacuum pump 470 is driven, so that dust attached to the back
surface of the wafer W is removed (S8).

20 On the other hand, the ring frame transport mechanism 9 sucks by
vacuum and takes out an uppermost one and then a next one of the ring
frames f stored in the wagon 27, and each ring frame f taken out is aligned
on the alignment stage not shown, and then transported to the position,
above the dicing tape DT, for applying the dicing tape DT (389).

25 Then, the dicing tape DT is applied to the ring frame f with the

28



5 franme f to which the dicing tape DT is applied is prepared and rai sed
with the ring frame lift nmechanism 14 and caused to approach the wafer W
that is suction-held on the wafer chuck table 7 (S 13). A nount roller
(not shown) is noved upward or downward and caused to be mgrate starting
at a lower end of the ring frame f to thereby 10 apply the dicing tape DT
applied to the ring frane f, to the wafer Wand prepare a wafer nount
frame MF (S14). Thereafter, the prepared wafer mount frame MF is

transported to above the. separato bl 7 usi.ng the wafer noupt. frane
e anaport - AHORETAZH O IEHE Foltcice0n e FioSRErY. 48 4l Stk Hioe bt e
17 on which tq; mount. fra ( gﬁ is placed is noved to bel ow the tape
separat or ufift 'QGHEHEa%ﬁgﬁﬁ br tape ST supplied fromthe separator tape
server 18 is pressed and applied to the surface protective ta ﬁ PT on the
surface of the wafldl Wasd¥HEcagrt 8fthepring bppe ﬂﬁ%éﬂ fs;patrag%f F8m {Re h t he
surface protective tape PT is separated fromthe_ 20 surface of the wafer W
(S16). Ther &4ig Bame handdpkenmgues the disingrape 6nptlogtoe A 3t(Rd 25 unidathe ring
protectiye tape PT has been separated is discharged fromthe tape separator
unit 19,5 al figaneAto vehiehrtbactiemetaped s anpbied dnpaep oredfand raisedotich or
the like with the wafer nmount frame accommodating nechanism 21 to thereby
25 adj ust ath@ rewt fremoliftancohmodat L drand ¢rerssdfteraproouath thamede MW dhat 29
accommodated into the cassette Cl of the wafer nmount frame collector 22
wi th t he wafssustpunbeld amghe verfepohtickeehlari §31323 one at a tinme (S17). Fig.
13 is a side view showing a nodi fi ed enbodi nent of the first wafer
cl eani ng nechani sk @80namdllar Gortsihosat)iie mwhidchpwardiok flemantafd aml
caused to be migrate starting at a lower end of the ring frame f to thereby
10 apply the dicing tape DT, applied to the ring frame f, to the wafer W and
prepare a wafer mount frame MF (S14).
Thereafter, the prepared wafer mount frame MF is transported to
above the separator table 17 using the wafer mount frame transport
mechanism 16 and is suction-held (S15).
15 The separator table 17 on which the mount frame MTF is placed is
moved to below the tape separator unit 19, the separator tape ST supplied
from the separator tape server 18 is pressed and applied to the surface
protective tape PT on the surface of the wafer W and the applied separator
tape ST together with the surface protective tape PT is separated from the
20  surface of the wafer W (S16).
Thereafter, the wafer mount frame MF from which the surface
protective tape PT has been separated is discharged from the tape separator
unit 19, alignment 1s conducted based on an orientation flat, a notch or the

like with the wafer mount frame accommodating mechanism 21 to thereby

25 adjust a direction of accommodation, the wafer mount frames MI are
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5 that in the above-described enbodinent is as follows. That is, an
electric notor 320 is supported on a vertically noving table 510, the
vertically noving table 510 is further supported so as to nove vertically
by a pair of first vertical novenent air cylinder 520. The first verti cal
novenent air cylinders 520 are set such that, the cylinders, when 10 being
at the upper stroke ends, brings the first brush bristles 300 to a

position (see Fig. 8) where the first brush bristles 300 act on the surface

protective tape PT the, wafer W while t he ot her hand, when beihg the
Pover st 1 okdebimmasPating ThECH L 51 GaRs Wil sl om0 LEE BN whor e
the first bru ristles 300 act on the surface of e al i gnment ge 5.
The 15 ot herV EBrBEITHRaecort RhendBerpath mrtanent p Wl AlrheST A
above-descri bed odinent .and.t he, sape synbol s are attached, to i he sane
constituents andei{gtg)sg{3 i‘%flisbﬁie VIFSY 8BPWHRY P rﬂ%&%’él grbe .‘n@?tg(.’fttf‘z? fitlrsgta si de
Vi ew show ng nodi fi.ed emhodi nent of the second, wafer cleaning nechani sm
390 and a cOHHPF GREmIRE WReRIiEMA GG apd m comegrnctam whagh ididiggent from
above-descri bed enbodinment. is as follows. That is, an air cylinder 420 is
support €8 séhasin shepbavedessiabed gmbpdamephis anfolistwdnd vertical novenent
cylinders 530. The second vertical nmnovenent cylinders 530 are set such
that the cylinder $haitenabeilsngriamaotes 320pseupporsideomadsrtivallygeoting second
brush bristles 400 to a position where 25 the second brush bristles 400 act
on the surf &alglefEld], the dentivnally nofvingeabR05 Waisefurchex kupadited 2o (@sde Epye
10), while on the other hand, when being at the |ower stroke ends,
bri ngi ng t heesecdhdbprushirmfifett esrtd@0 movanposizti glindsrdi2d). t HEhs Gcsnd
brush bristles 400 act on the back surface of the wafer W The ot her
const i t uent sedfcdlhrocansht uct ¢xdind@ st swneetasichrithiabethe cylinders, when
10  being at the upper stroke ends, brings the first brush bristles 300 to a
position (see Fig. 8) where the first brush bristles 300 act on the surface
protective tape PT on the wafer W, while on the other hand, when being the
lower stroke end, bringing the first brush bristles 300 to a position where
the first brush bristles 300 act on the surface of the alignment stage 5. The
15  other constituents of the construction are the same as the above-described
embodiment and the same symbols are attached to the same constituents
and description thereof will not be given.
Fig. 14 is a side view showing a modified embodiment of the second
wafer cleaning mechanism 390 and a construction which is different from
20  that in the above-described embodiment is as follows.
That is, an air cylinder 420 is supported so as to move vertically by a
pair of second vertical movement cylinders 530. The second vertical
movement cylinders 530 are set such that the cylinders, when being at the

upper stroke ends, brings the second brush bristles 400 to a position where

25  the second brush bristles 400 act on the surface facing downward of the

30



5 above-descri bed enbodi nent and the sanme synbols are attached to the sane
constituents and description thereof will not be given. Then, description
will be given of a transport operation of the sem conductor wafer
transport apparatuses adopting the both nodified enbodinents using a
flowhart of Fig. 15. 10 After the wafer Wis taken out in step Si in the
operation of the above-described enbodi nent shown in Fig. 12, the first
brush bristles 300 are pressed to the wafer suction stage 380 of the

al i gnnment  stage . { Q- - re.th fer,Wis transport.ed 0o the
al i gnment stage1§P$?ﬁq§EF%E(m%$€§£%pﬂéga%?éngﬁé#Pﬁh%gpggngggmegﬁgﬁleed
while the fi MAackUm A15.3700 0 s driven to there renove .dust
attached to léﬁel \%\ﬂglf()glré eslﬁctzjs‘[’rigblﬁlgé?%gge §§Wnd\(/ﬁ1ﬂs.h kﬁ‘}éﬁéﬁgpgrto FPUHSPep S2 to
step S3 are gperated in a,sinmlar way to that of the above.descripbe
embodi ment & B‘?ieiatr}ﬂes%egﬁn ,mf'nhé’lf&itr%t‘lcgpe?ﬁ %‘é%he Ffﬁ?/l'éﬁ’é acq of g]&?l“iarf‘aje& 520
are operatedytoward the upper stroke ends to 20 press the first brush
bristles SOgP}{eo(\)lﬁ‘r?é CQHF?‘E‘&%“&%@%&FPV%LYPQEQHFWtB‘ﬁ SEHE a5y tBte of the wafer
Wthat is placed and suctiaon-held on the wafer suction stage_ 380 of the
al i gnmen stagﬁﬁe'@%é%ge‘;ieﬁ? %Ql,nemﬁ A @W e sypHelsarenttagheditehhet age 380
is rotated while the first vacuum punp 370 is driven to thereby renove
dust at t achéamecanséitygpisand seserptippdherged wall nosbevsivesver, from step S5
to step S6 are operated in a sim|ar way to 31 that of the above-described
enbodi ment and af fiéenydeserip@paiwill ba giveat dfontiamspstteppesstionhd thecond brush
bristles 400 is noved on and along the surface facing downward of the
waf er chuckse¢zitanduoipi wWefehtapeportdpaoatmsgungoptévdihsbdil wenlified t her eby
remove dust attached to the surface facing
embodiments using a flowchart of Fig. 15.
10 After the wafer W is taken out in step S1 in the operation of the
above-described embodiment shown in Fig. 12, the first brush bristles 300
~are pressed to the wafer suction stage 380 of the alignment stage 5 (see Fig.
13) before the wafer W is transported onto the alignment stage 5, in which
state the wafer suction stage 380 is rotated while the first vacuum pump
15 370 1s driven to thereby remove dust attached to the wafer suction stage 380
(N2).
Thereafter, from step S2 to step S3 are operated in a similar way to
that of the above-described embodiment and, in step S4, the first vertical
movement air cylinders 520 are operated toward the upper stroke ends to
20 press the first brush bristles 300 to the surface protective tape PT on the
surface of the wafer W that is placed and suction-held on the wafer suction
stage 380 of the alignment stage 5 (see Fig. 8), in which state the wafer
suction stage 380 is rotated while the first vacuum pump 370 is driven to

thereby remove dust attached to the surface protective tape PT.

25 Moreover, from step S5 to step S6 are operated in a similar way to
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5 downward thereof (N2). Thereafter, after the wafer Wis transferred to
the wafer chuck table 7 in step S7, the second vertical novenent cylinders
530 are operated toward the | ower stroke ends to nove the second brush
bristles 400 on and along the back surface of the wafer Wthat is
suction-held on the wafer 10 chuck table 7 while driving the second vacuum
punp 470 to thereby renove dust attached to the back surface of thereof
(S8). Operations fromstep S9 to step S17 are the sanme as in the

e . . P . e ‘ . '
above- descr ighgd ;e fRO AibBBE1 2R, e 8 &H R Hen ¢ Lher 0L mtk%)\élgm%gﬁﬁgl\é@{%g in

According to a transport operation i n the above-descri

embodi ment s o;glysis, #hE 3ERRM bADENALEU0Rl BGEIRN o.£ UKKAAG, 0t nt I MALET

suction stage 380 of t I gnnent st age in contac and to

the surface fgﬁ%%@ﬂ%m%@ tR(} I})\J.‘{}ﬁle @@‘u\é@é Ffwcﬁ(wth | & elefnd & *yuelﬁlaggn re

bei ng brought contact w | eadi'ng to an advan ous

20, at t achnery CoF Grot 10 PREBKIPRN R B Aok IR LB ARG Tl g

enbodi mepts, tt}lewfliié%rbrgaﬂ )bri stles 520 renoving dust attached on a
surface of tHe Wate ar ged as the second application for renoval of

dust attached to the wafer placenent face of th fer suction stage
380 of the ali gnn}elﬂ}erg?&ﬁb ‘%%ﬁq %’a%sﬁir‘ﬁfté?ﬁf’ge?r%ﬁ%? qwa ‘l‘u@FPOE‘rVéﬁ?es
may al so be_enpl o as a single 32 application in addition to the first
brush brist'éd @Q%%’ﬁiﬁﬁéc \V%I-"%%“ﬁd??ﬁ%e%@hpéﬁ'%ﬂ?%‘%@,m@he second
brush bristles (gso enovi ng. dust, attached to the back surface of a wafer W
is used as'?WBrEERY MIvanpiPkacds tparovehis arcond hivsh hiistdenddl va amd

surface facing ) )
along the back surface of the wafer W that is suction-held on the wafer

10 chuck table 7 while driving the second vacuum pump 470 to thereby remove
dust attached to the back surface of thereof (S8).

Operations from step S9 to step S17 are the same as in the
above-described embodiment and description thereof will not be given.

According to a transport operation in the above-described modified

15  embodiments, dust attached to the wafer placement surface of the wafer
suction stage 380 of the alignment stage 5 in contact with a wafer W and to
the surface facing downward of the wafer chuck table 7 is removed before
being brought into contact with the wafer W, leading to an advantageous
point that can prevent a production yield from being reduced better due to

20 attachment of dust to the wafer W.

In the above-described modified embodiments, the first brush
bristles 520 removing dust attached on a surface of the wafer W are used as
the second application for removal of dust attached to the wafer placement
surface of the wafer suction stage 380 of the alignment stage 5, while

25  different, specific brush bristles may also be employed as a single
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5 downward of the wafer chuck table 7, while different, specific brush
bristles nmay also be enployed as a single application in addition to the
second brush bristles 530. In the above-described enbodi ments, the first
waf er cleaning mechanism 290 brings the first brush bristles 300 into
contact with a 10 surface of the wafer Wthat is suction-held on the wafer
suction stage 380 and dust is renoved by rotating the wafer suction stage
380, while other constructions nay be adopted in which the first brush arm

310 1 o OnSShp ey O AR ol R WRLER HEUGLGRR! age 380 and the first

brush arm 31. is reciprocated wth an air ¢ er or the like and in

whi ch one end of tlﬂet%Saﬂ(ﬁB%%cgi;%g?g{rlbgﬂieq81{198 %%%S@Eéjpg&o%%l% I's

| ocated in the vicinity of suction s Ivotably around a
or st os. 00 A B LdERA g R BPUE, TRt Bfiied REe sk B WAERRe
the above. ddereieioiTsEh RAfbh 16 ROAITE Rt udrin IR AVt SRe 200
e R R0 P BB et B i iR ©
e e, RO OeTSE i RS B P Mo S b e
25 in which, one egﬁﬁgf the second brush arm 410 is located in the vicinity

of the 33 h&réles k table 7 pivotably around a shaft axis in a vertical
direction to thereb¥l cause the second brush bristles 400 to act on all the

back surface of thdéhgdamherewespabed snchadimsmtpdhe Hist irdfenaleamivluck tabl e

7 and renove away dust. , , ) .
mechanism 290 brings the first brush bristles 300 into contact with a

10 surface of the wafer W that is suction-held on the wafer suction stage 380
and dust is removed by rotating the wafer suction stage 380, while other
constructions may be adopted in which the first brush arm 310 is longer
than a diameter of the wafer suction stage 380 and the first brush arm 310
Is reciprocated with an air cylinder or the like and in which one end of the

15 length direction of the first brush arm 310 is located in the vicinity of the
wafer suction stage 380 pivotably around a shaft axis in a vertical direction,
by both of which the first brush bristles 300 are caused to act on all the
surface of the wafer W that is suction-held on the wafer suction stage 380
and remove away dust.

20 In the above-described embodiments, the second wafer cleaning
mechanism 390 brings the second brush bristles 400 into contact with the
back surface of a wafer W that is suction-held on the wafer chuck table 7,
and in the state, reciprocates the second brush bristles 400 in a horizontal
direction to thereby remove dust, while a construction may also be adopted

25 in which one end of the second brush arm 410 is located in the vicinity of the
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5 In the above-descri bed enbodi nents, renoved dust is sucked away wth the
first and second vacuum punps 370 and 470, while a construction nay also
be adopted in which in cleaning, suction mechani sns using vacuum suction
or the like are provided at the peripheries of the wafer suction stage 380
of the alignnment stage 5 and the wafer chuck table 7, 10 respectively, to

t hereby suck away dust renoved with the first and second brush bristles
300 and 400. In the above-described enbodi ments, dust is renoved with the

first and ryshyhristld _and, 400, .whi.le a constructi on nmay al so

be adoptedq?%ﬂﬁﬁﬁgﬁﬂggbga%E%?R§8§8%Vﬁﬁuk%gﬁgaz%%Pf%&%v]&H:%%EﬁC%OntDy

constructio 15 and nethods ¢ be, appl.i ed far, as t .rempoval. and

cl eani ng car%ﬁﬁlee%yr (é%llllslezt’eh ,SO§SB§%§E883§%%&%@FO Bt %‘béﬁ]%ilﬁ,b%ﬁl%wlﬁ@ceo?f a

gas, adhesive sheet r.a conbination thereof, or the Jike. In the

above- descr itggdv%tﬁb%itﬁ\?hﬂ%su? &t Z‘eicgo’é‘ WBW ebéchgﬁ%ﬁ’{? ¥?HQ TREHEE nount

frame MF is pr@pared, whil e the present invention can be 20 applied to all
(o]

cases wher e @ HoftFon brought in contact with a senmi conductor wafer is
present, _in which stgte t he sem conductor, wafer is processed. _The present
A may be d

i nventi o i veifleseHepd sprqdimentsy yaanovGd ABsk Isdaiketlialgay r om
the spirit or, essential attributes thereof and, accordingly, reference
shoul d be n¥d&htBe dHel apganaerd ¥parwe Pyapsat’Q wadh 476, wvéu%h@ coRHEYOIIAG
specification, as indicating the scope of the invention. 34 Wat is
cl ai ned is: may alsodii aderfedtiorwhighein ¢leanin sucien hoechsnismansgoet i ng a
sem conductor wafer to various kinds of dpr ocessi ng steps, the nethod
conpri si ng Vheuswmepuadion or the like are provided at the peripheries of the wafer

suction stage 380 of the alignment stage 5 and the wafer chuck table 7,

10 respectively, to thereby suck away dust removed with the first and second

brush bristles 300 and 400.

In the above-described embodiments, dust is removed with the first
and second brush bristles 300 and 400, while a construction may also be
adopted in which as a dust removing means, various kinds of constructions

15  and methods can be applied as far as dust removal and cleaning can be
realized, such as dust removal of suction, blowing of a gas, adhesive sheets
or a combination thereof, or the like.

In the above-described embodiments, there is shown a case where
the wafer mount frame MF is prepared, while the present invention can be

20 applied to all cases where a portion brought in contact with a semiconductor
wafer is present, in which state the semiconductor wafer is processed.

The present invention may be embodied in other specific forms
without departing from the spirit or essential attributes thereof and,

accordingly, reference should be made to the appended claims, rather than

206 to the foregoing specification, as indicating the scope of the invention.
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5 suctioning dust attached to a holding surface of an alignnent stage
whi | e renovi ng the dust using a dust renoving neans, before

pl acenent - hol di ng t he sem conductor wafer on the alignnent stage;
suctioning dust attached to a first surface acting as a non-hol di ng
surface of the sem conductor wafer while renoving the dust using the dust
10 renovi ng neans, with the sem conductor wafer placenent-held at the

al i gnnent stage after the dust renoving process is conpleted in the

previ ous prqﬁ%ﬁaﬁﬁggﬁﬁk%ning dust attached to a hol ding surface of a chuck

tabl e suction-hol ding t'o°receive the first surface of the seniconduct or

wafer held 15 at the aljgnnment stage while renoving the .dyst using.the
dust renoving means; aﬁ%g%ﬂ%?Fﬁﬂﬁﬁggﬁﬂg?hﬁﬁFQEﬁﬁgt m%”§é§§ﬁﬂ“§ﬁ?%ﬁ¥%aof
the sem conduct.or fer acting as a non-hglding surface of th
suction-hel&eggﬁ?%%%@ﬁb erR%gﬁwoﬂﬁﬁvﬁg?QgBFWW§QPﬁé*HE%ﬁ%ﬁ§Pﬁé“%%e dust
removi ng neans, the first 20 _surface of the sem conductor wafer perforned
with the du§PnH€Wﬂvgﬁbesﬁ?%8§ss bei ng suctioned and received at the hol ding
surface of the chuck .  table perforned with the dust renoving process. 2.
The seni Bonduct or Shaberng dnshaiteched oa kddmaiswgatootanakgpmenirdegen t he
dust renoving neans is an arm having a brush facing each 25 surface to be
dust renovi N%llé? bemesH tigsdrst wsingrd duadrnovingaheansrkafeport appar at us
conprising: an alignnent stage for receiving, placenent- holding, and
aligning tpéacenériohdlding theabeicandingpomtader bn ohe aligneeritegpge; fir st
renmovi ng dust neans for suctioning dust attached to a hol ding surface of
the alignment suctioning dust attached to a first surface acting as a non-holding
surface of the semiconductor wafer while removing the dust using the dust
10 removing means, with the semiconductor wafer placement-held at the
alignment stage after the dust removing process is completed in the
previous process;
suctioning dust attached to a holding surface of a chuck table
suction-holding to receive the first surface of the semiconductor wafer held
15  at the alignment stage while removing the dust using the dust removing
means; and
suctioning dust attached to a second surface of the semiconductor
wafer acting as a non-holding surface of the suction-held semiconductor
wafer while removing the dust using the dust removing means, the first
20 surface of the semiconductor wafer performed with the dust removing
process being suctioned and received at the holding surface of the chuck
table performed with the dust removing process.
2. The semiconductor wafer transport method according to claim 1,

wherein the dust removing means is an arm having a brush facing each

25  surface to be dust removing processed.
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5 stage before the sem conductor wafer is placenent-held, and a first
surface acting as a non-hol ding surface of the sem conductor wafer when
the sem conductor wafer is held at the holding surface while renoving the
dust; a chuck table suction-holding to receive the first surface of the

sem conductor wafer perfornmed with the alignment stage and the dust 10
renmovi ng process, and transporting the sem conductor wafer to a
post - process; and a second renovi ng dust nmeans for suctioning dust attached

(0,8 1o 9ing our gk e EE PPl b Sl oo

the seniconduct or”wafera
surface of 15 the sem.conductor fer suction-held he chuck .tahle while
erovi ng the dust S AIERTEIGCIRED Tt AoV g BIace s g ing
according to,claim 3, wherein the first and second dusgw%eqnving ans are
arms havi ng DeBIRIONIBCIORTHET tran g tobBopp agaerier: # Erph THEO piscEsed:;
and the armreciprocates aqn each surface to be dust renoving processed. 5.
The semi condBeRB? [aseiiainashst attgshafdorshaldiing grntpce 6f Ehaphenmenther ei n
the first and second dust renoving neans are arns having a brush 25 facing
the surface Y8epdefustthe sppurordwitor saferis plasemenstheddstnd arfnst syriags
means has the armlocated in the vicinity of the alignnent stage so that
one end theécduig asapiapohalsiieg guoiade of thhaemicotidctor wadvehendhle
direction; and the second dust renpoving neans has the armlocated in the
vicinity ofsepheontucir vedfbeisbelkdhatt thenkolemog shefaeofwliide pimovaly eheadosind a
shaft axis in
a chuck table suction-holding to receive the first surface of the
semiconductor wafer performed with the alignment stage and the dust
10 removing process, and transporting the semiconductor wafer to a
post-process; and
a second removing dust means for suctioning dust attached to a
holding surface of the chuck table before suction-holding surface of the
semiconductor wafer and a second surface acting as a non-holding surface of
15 the semiconductor wafer suction-held by the chuck table while removing the
dust.
4. The semiconductor wafer transport apparatus according to claim
3, wherein
the first and second dust removing means are arms having a brush
20  facing the surface to be dust removing processed; and
the arm reciprocates on each surface to be dust removing processed.
5. The semiconductor wafer transport apparatus according to claim
3, wherein

the first and second dust removing means are arms having a brush

25  facing the surface to be dust removing processed; the first dust removing
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5 the vertical direction. 6. The sem conductor transport apparatus
according to claim4, wherein the wafer suction stage of the alignnent
stage rotates; and the chuck table rotates. 7. The sem conductor transport
apparatus according to claim4, 10 wherein the sem conductor wafer is
attached with an adhesive tape for surface protection on the first
surface. 37

means has the arm located in the vicinity of the alignment stage so that one
end thereof is pivotable around a shaft axis in the vertical direction; and
the second dust removing means has the arm located in the vicinity
of the chuck table so that one end thereof is pivotable around a shaft axis in
5  the vertical direction.

6. The semiconductor transport apparatus according to claim 4,
wherein the wafer suction stage of the alignment stage rotates; and the
chuck table rotates.

7. The semiconductor transport apparatus according to claim 4,

10 wherein the semiconductor wafer is attached with an adhesive tape for

surface protection on the first surface.
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