- ;89:;e3eQ' nfgtjj mBml"n\. TRANSPORT METHOD AND TRANSPORT APPARATUS FOR
SEM CONDUCTOR WAFER BACKGROUND OF THE I NVENTION 5 (1) Field of the

| nvention The present invention relates to a transport nethod 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 follow ng procedure has been adopted. In grinding (back

grinding) of the back surface of a wafer having been finished with a

pattern TRANSPONPIETHID AND PRANSPORT RPPARATYS FQRE IS applied to
the front surface of the wafer in advance and, also, a portion of the

protecti SEI\EP(E’@W@@T@R@VR?‘ERmm the wafer periphery is also cut off.

Moreover, the 15 wafer the front surface of which is all protected with the
protective tape is suction-held by a sucking disc at the front surface
t hereof and subjected to grinding and, thereafter, the back surface thereof

IS suctign- I ‘[ﬁﬁ!} ge places of the wafer and transfer
to vari o%@?@g{e@}\ﬁ%% esi%ﬁﬁbﬁ:ent years, there has been a tendency
t hat fLer. ickness after grinding the back surface of a wafer is

t hin erm@%??m]ﬂﬁé}e.ef%nﬁwpesult of the tendency, a rigidity of a wafer
itself thus ground to be thinner is reduced, thereb enerating a warp in
the wafer even! BF@RCSP InyARLICR elates & atErbeparh e haR Rk (HRIFORF 25 A
wafer with such war p, .when being  transferred ile parf of a1l front or
back sur FERAFATHE Aghh SPEVGURAYCEAR Haifer &@a@m@f@rdﬂgpéﬁ@ﬁw[ fhagdcuum sucti on
and shifts its position during transfer, |eading to an inconvenience to

di sabl e tWalerr fsthartk o have a stabl y high accuracy. Hence, the front or
back surface of a wafer has been held by vacuum suction using an area 5
nearly a%’)Resgsintion efthenBelated Arhe front or back surface thereof when
being held with a wafer hol ding neans such as an alignnment stage or a wafer
chucld t abl e. | enevadly, the dolowihngexceedurcnbas been adoptedacnsgriidings of a
waf er have been brought into contact with a wafer hol ding nmeans such as an

al i gnmenfbatk stadmedof thevhhelk sutfack of abwafenhamiar bgent fimisktved withua f ace ar eas
of the wafer therefore, dust (foreign matter) generated by the contact are
conspi cupafteyn dooning pitcedssing} foe exabheyle ho pdotegtive aase andpplisd tatheached to a
waf er increases with a rise in the nunber of handl ed other wafers, which

has resufioad sunfaee ofithenedenin ddieatd xed prlesucpsrti@ndf the protactive reducti on
in 15 production yield. SUMARY OF THE | NVENTI ON The present invention has

been nadeajdetiedlin®bus o €hé Gt parapEery iR 2080 66t ofif MR ehras ené
invention is to provide a sem conductor wafer 20 transport method capabl e

of aMpi divager GHELhOBulfAcd oPHAHMCTd AN prbRltb CaugethdyrAbshivatimened to a
waf er hol di ng neans and, al so, another object of the present invention is

to provi dectforb8BIERYP AUGRIn MAL LM at! HRANFHN duRRRARLEST £ARaRbR Al &I tably

i npl ementing the sem conductor wafer transport nethod. 25 I'n order to

achi eve %Hﬁﬁiﬁé’%ﬁg? BhorbAftoP B8 HHck B! (B3 AHIR L RGO’ -held Bt tqg\g%?gr vaf er

constructions. present ‘invention is directed to a sem co
Lranspor{yayeof 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 1 a surface thereof.

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




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 hol ding the sem conductor wafer in advance of the contact
of the portion with the sem conductor wafer. According to a sem conduct or
wafer transport nethod of the present invention, dust attached to a portion
wi th which a sem conductor wafer is 10 brought into contact can be renoved

before t !ﬁ%n‘ﬁ@frgfc?ck%lﬂrf ugujt?lterétﬁtig sﬁgﬁbﬁq{ela\f %lﬁgetrg %Ieglgfﬁtéf.c?fgn vhaghLG{ ore, it

can be prevent t hat attached to a wafte 0 ans magrates to

the sem condys LAl Mﬁ%t%gt A oditibii it gg%é) {I{Iavali'lggeﬁj, ﬂ%ﬁ%ﬁ? {cé %ﬁ‘lﬁg&g}gfﬁ&&ce fer to

t hereby contam nate t m con can be avoi ded to
duce a j i ty.attached toth m.con tor holdin

roane | AR Ehe Sfhndrll & fie b et niBh BENS] PG ST SPAFRE) D7 O 41 N

portion p/ith whi ch %he bﬁcﬁ{s%facl?ﬁgai de of the sem conductor is brought

into conPatF SubRea of 8 § % 1958 (RS ACHYER SHEHAR ISHRE B ARE2 porti on wit h

whi ch.t he back rface sid f e sem condugt or .wafer i rought into

oont it | BaRRes Hrse 88 themthae of the Bt on Back Suriade dereot ST, ALingnt o

cont act { the portion, Therefore, (it can _be prevented that dust attached

YYIlaT ﬁd"az‘tér%@

to a waf 8¢ g menns sach as praligament stpge o gf wafes

sem conductor wafer as a result of hol di ng the sem conductor wafer to

t her eby ebhekfallst e the semi conductor wafer, and it can be avoided to
reduce a production yield due to the dust attached to the wafer hol ding
nmeans. |n the prasesit yasranaowevert tee front aod heskisuofades of aevafeatiayea
portion 5 with which the front surface side of the sem conductor is brought
into 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 yield.

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 In order to achieve such objects, the present invention adopts the
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contact. According to the nethod, dust attached to the portion wth which
the front surface side of the sem conductor wafer is brought into contact
can be renoved before the sem conductor wafer is brought into contact with
the 10 portion. Therefore, it can be prevented that dust attached to a

waf er hol ding neans mgrates to the sem conductor wafer as a result of

hol ding the sem conductor wafer to thereby contam nate the sem conduct or
wafer, and it can be avoided to reduce a production yield due to dust

attaChedf&l?ov%iElgcJo%sﬁﬁ.{gtﬁ)?l@q“Ct or holding neans. In a case where a surface

protective adhéesive pe 1S applied to a surface of a sem conductor wafer,
even if foreig tt enerated in t rindi.ng {s.attached to the

adhesi ve tape grlllga R gén usntve%%&n ar éﬁxe}cﬁg‘gt(g\ﬂﬁgmlﬁ%ﬁd}cﬁﬁr Wég strggs%orttesult of
contact wi th the wafer. holding neans, the 20 foreign.matter can he renoved
and ¢ edum@ﬂﬁ?ﬁ%@&mﬁff %ﬁ%ﬁ@flﬁu&%s‘% e Fﬁgﬂﬁ&f&ﬁ%ﬁ; F€8rlet ached

o the wafer ho n ans can .be gvojded. In order to achieve suc

obj ect s, S{%’é’ Bpégbﬁg"%&ﬁqwlé?%ﬁi%}@glﬁf@ng RE ol | owi ng construction. The
present invention is_ directed,to a sem conductor wafer transport 25 method
of trnsporting AR ehreBAdE dustpitarheddompryian R hish phoycessing 4
steps, and the nethod conprises the follow ng@step: a step of renoving dust

at t ached se@ieansuston watrgustapushf ttoicantact hat koldiveg the srmmeniaeisduct or
wafer is held, According to a sem conductor wafer transport nethod of the

present Wafew Enafdvancedeistheaonsadteaf the portion evith dhe semiconghfoser waferbe
renoved, and the sem conductor wafer can be prevented from being
cont ami nat ed. ZHgeowslfiog éo ai senzigondrectay siadedtmnspedunetlzodobihecpiesanyi el d due
to dust 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 is 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 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 to the back
surface side of the sem conductor wafer can be renmpved, 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 15 attached to the
back surface side of the sem conductor wafer. In the present invention, it

sem condiprane,Be PG AMtb: SafBr I thdrb} Ointedpiliae e SRRISRIRCR | (on
surface watqgr %Tn @?‘:aﬁ%@ gﬁﬂgg& ﬁ;(? Ee%\?}t{e: dp?{%ir;l]mgleonr it 8?1(—'3 t& @ﬁ] El

sem conductor Wa can € prev _ m Bel cont ant na eg.gt Ther ef or e,
ront sutfaegediab e s inB R  or waf or. In the present invention. it
e Tope IR oA B LR EARG b o
e 9l i PR e S8 it STt BoholiotS 2 o1
such as grinding foreign matter attached to the front surface side of the

adhesi ve®B#¢ti s renmpved, thereby enabling attachment of dust to the
sem conductor wafer_to be prevented when the adhesive tape is separated in

post pr ocessi ngActprsling ép he metbad, dusteatdneleatl toothespritorawihowbich on yi el d
due to dust attached to the front surface side of the adhesive tape applied
to a surtheé&omt surfaceeidle ohthecsemiopaflstor voafen ivboerghttante homhaet samh
obj ects, the present invention also adopts the follow ng construction. The
present baventdverd hiefordi thecteadicondactor mafen tubtomghtanr cantactswortt theppar at us
equi pped with a wafer hol ding neans pl acenent - hol di ng or/and
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 is 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 yield 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
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suction-hol ding a sem conductor wafer thereon in transportation of the 15
sem conduct or wafer, and the apparatus conprises: a dust renoving neans,
provi ded to the wafer hol ding neans, for renoving dust attached to a
portion thereof with which the sem conductor wafer is brought into contact.
According to a sem conductor wafer transport apparatus of the 20 present

i nvention, dust attached to a portion with which the sem conductor wafer is
brought into contact can be renoved by a dust renoving neans before the

sem condyg| Qr 2NBERE ﬁ&ﬂbﬁ'&ﬂ@ﬁ%&hﬁo%ﬁﬁ% g{éﬁ means and t hereby brought

into contact " wth the portion. erefore, be prevented that during

transportati Ona%&eﬁ pfg reztggéﬁlrg[ (%gsqda%%écﬁ{ed oftt%lé’se%?gn&i&étg% O\%qert 81 (Ilhe war er

hol di ng nmeans mgrates € sem conductor warer side as aresult of

hol di ng t sem canduct or fer. [ eover,, it can be avoided to reduce a
product i 8{%&% elf“?fe%& Stegnaﬂ’%m@ucg;f’fg’ %ﬁlstlgelfihe waf er hol di ng neans. As a
result) transpqrtation of the sem conductoy wafer, an si..,renoval, at a
portion of theg\ﬁ&?réiﬂn%? ai%?&ﬂ%mh@‘éf&erw B WA HOIEtHE‘eM%%%lRﬁeﬁ?n@vafer is
brought into contact can_be efficiently conducted, thereby epabljng a

t r anshor FLEIE, t@éﬁf‘é’ﬁi‘feg tgrthe sepuepidychon waksh Gathbe FRMEEeH. uct or

waf er transport nethod to_be provided. In the present inventjon, it is

pr ef er abtle semicondarcioar wafar e brypreyemeh froms bamneeqngamanatest age on which a
sem conductor wafer is not only placed but also suction-held and aligned,
and the dust r&hevelate.ibans bearvoided thiraduge maptadictionyioksd due B dushent
surface of the alignnent stage. According to the construction, dust

at t achedattachpé toihe sepiienyulusher wafdrace of the alignment stage with which

t he sem conductor wafer is 15 brought into contact can be renoved w th dust
renovi ng meanslbéhe peedend iseemgondidias prefasdlde tb yeheivd darmd asitdcheddoon t he

al i gnnent stage. Therefore, dust attached to the wafer placenent surface of
t he H) i ghtinehacls vagfacodgideoot et seaficohduotaf erafer. acenent surface of the

al ignnment stage with the sem conductor wafer is prevented frommgrating to
t he 20 senm conducdrdingved ehe sicthodsdast AsadHedofo 11e! I dkosudfgcssdde @fnduct or
wafer and it can be avoided to reduce a production yield due to dust

at t achedth® ségcot@irtoPiyafeiam b dhaed], eind e AnhdbABAEtOS ader cde a
result, transportation of the sem conductor wafer and renoval of dust on

t he waf epe pracerRatirsMiaag cBhtdhthakbignnent stage with which the
sem conduct or 25 wafer is brought into contact can be efficiently

conducted, thenghysBRAAL LAH bb avofd &P FRAREG SfoMREBh JiERNEROTS 4BE hod to
be suitably applied to the transport apparatus equi pped with the alignnment

sta 'amtﬁ%ﬁe&ﬁss%ﬁg%abg\éﬁ%cg@idé Qﬁlgtg%&ni%gﬂaﬁéﬂag reps is an arm having

brush bristles inplanted on an opposite surface t to the wafer
h0| di ng 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 wafer.




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 alignment stage so that one end

t hereof is pivotable around a shaft axis in the vertical direction and
noreover to rotate a wafer 10 suction stage of the alignnent stage.
According to the constructions, a sem conductor wafer transport nethod can
be suitably applied to a transport apparatus equi pped with an alignnent

stage. In the presERhetHYROGRod! 1fa WaEEWHARE ThOYdABANS thie RS €r chuck
15 tabl e suction-holding a sem conductor wafer. In addition, 1t is

pr ef er abEﬁrfa'&ébr&ﬁ%t'%%Elp%,gg%?ﬁ%g@gd;%ﬂﬁ%&g%ﬁ?ﬁ%}%ﬁm%&@?%a{fgr a waf er

suction surface of the wa to t constructi on,

dust attgehed,i a% %g%@ﬁgg@gg@ @g@é}é&%ﬁtﬁfiﬁ?(ﬁo %ﬁ&fr‘é’ﬁ} E&gﬁ@é‘ gh%} S Wi th

whi ch the sem con roug Into contact can be renoved by

t he dust i i.conduct f i tion-held
Lhe wat P UEREYE e RempEo i Bekdy SISy SHS BT el pRE IS L v or "
suction surface of a fer ,chuck table,and.a sem conduct.or waf er .are
brought  FHROCCHCHR WRTGt o ReYeRER P eRHbP s g IS SeRTAEAIR ¢ o ¢ he

waf er suction surface of the 25 wafer chuck table to mgrate to the
seni condBEFHEOGEFUIEsi de as a result of 8  suction-hol ding the
sem conduct or fer) it is g)\éoi degea{io reduce a production yield_ due to dust

attached to thdDREFEFe.dLERNER Aipded o pducerapraducticayiekhive tadust t can be
efficiently ﬁgnduct ed to transport the sem conductor wafer and to renove
dust on PH&chadde thadrmmutaceside of the adhesive hapappied ke awivefacaifch t he
sem conductor wafer is brought into contact, thereby enabling a
seni condiie¢ semi¢oaishen WaEathod to be suitably applied to a transport
apparatus equi pped with the wafer chuck table. In order to achieve such
obj el@s, the plessder tnadnevoaueh shjeatiophe présentdhiendion atsnadonist i on.

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

156  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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10 The present invention is directed to a sem conductor wafer transport
appar at us equi pped with a wafer hol ding neans pl acenent - hol di ng or/and
suction-hol di ng a sem conductor wafer thereon in transportation of the

sem conductor wafer, and the apparatus conprises: a dust renoving nmeans for
removi ng dust attached to the 15 sem conductor wafer held in the wafer

hol ding nmeans or to a surface protective adhesive tape applied to the

sem conductor wafer. According to a sem conductor wafer transport apparatus

of 1he PiRSSohidANRRINOR i Kille Ak lARREN JihdiMhesHD CARKHARRLIONRI fibr. O 2

surface protective adhesive tape applied to lt?ﬁle sem conduct or waz}qg can be

renoved: gl 4E NS LRI dRBADLASEALA Sold ducafug Prevent ed that

dust is attached to the sem conduct or I't can be avoi ded

t hat dus t i int Ther: 1 it can be

avoi ded oY ¢ ¥e B RUTLBLRERY | ° R 3RRE bR end B Sh it he

sem conduct or fer or.to t surface protective hesi ye ;25 .t ape applied

Co the s SrrRemiiers Sapord At IG5 BB REHIEoLpR Al Ea RS 2EP e o

suitably inple ti sem conduct or er franspori nmethod. Ip the

pr eseht Hﬁ%’rﬁ‘?ﬁ WP‘%«? WWBF%P‘H[QTW@%E:‘% r i’glrfl fRIHECK Ry Be not onl y
pl aci ng bﬁl .al io su&ti oa— ol di ng a,sem conductor wafer and zﬂ]ri%ggi ng the

Cwafer. | RUMAGRYY sAndpeteds thirepg cagbingptrangaoh AP arafiy s A e 8hs renoves
dust attacheg to surface of the sem condugtor wafer held on _the alignnent

stage. ASHBAghhnplemeniingfhe semicamduchrsvateritaammert erathedtpdre of a

sem conductor. wafer in a state where the sem conductor wafer is held on the

10 ali gnﬁﬁ%‘fld§dage can be renmoved with dust renoving neans. Therefore, it

can be avoided_to reduce a production yield due to dust )
In the present invention, it is 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 aligned 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
it 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  wafer is brought into contact can be efficiently conducted, thereby enabling

7



attached to a surface of a sem conductor wafer transported onto the
alignnent stage, and it can be efficiently conducted to transport the

sem conduct or wafer and renove dust on a surface of the sem conductor 15

pl acenent-hel d on the alignnent stage, thereby enabling a sem conduct or
transport nethod to be suitably applied to the transport apparatus equi pped
with the alignnment stage. In the present invention, the dust renobving neans
is an arm having brush bristles inplanted an opposite surface thereof to

the vaf g duohdbAguds FRABS oipBACIohRA 16 be kARDRS SpARLELS Myeonstruct the

armso as to reciprocate on the wafer placenent s e al i gnnent

stage, t R5R (Ma¥ (FAR TR T i.gnnment stage so that one
endgt herglt')% I s&ﬁﬁégﬁaaﬁpgegpw ‘)ghg!lfg*etmé |I§1E?ﬁsﬁéggv_erti cal gi rection and
nor eover to r Ogﬁlttﬁe r rﬁrin%gntcigﬁ,t fh%ndﬁétﬁ%gmginyﬁ??ﬁs} %%@Qﬁmﬁa@gﬁﬁghlo

According to the constructions, & sen co ctor “war er ranspo od can

b . Lo " . it h i
ctage. |V PR R A bOB PERERPRL-TBRRH R FhF R e Mt Rlfhe “Chic
tabl e. sucti on-hol ding a sem conductor wafer. In addition, it is preferable

that ?heP¥?5 renovi ng means renoves dust attached to the back surface of
the sem conduciﬁr dﬁgéer suction-held on the fer chuck table. According to
the constructi 6h2 o0t 15 PRRIATRRIC 40 SORFIAUEE Hie A FOSEniodSRtTeER® waf er
can be renmoyed with_ dust renoving ans_in a state where the sem conductor
vafer isOBbe -eﬁénléceéﬁe@wwfrﬁwﬁkgrﬂaw@tagﬁcheb@atae, the aggAnpe

avoi ded to reduce a production yield due to dust_attached to a back surface
of a senthenHirityolkae alisnmanigbneeso shaborpend thereof is pivotable

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 is 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

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

8



waf er chuck table and it can be efficiently conducted to transport the 15
sem conductor wafer and renove dust on a surface of the sem conductor wafer
suction-held on the wafer chuck table, thereby enabling a sem conductor
transport nethod to be suitably applied to the transport apparatus equi pped
with a wafer chuck table. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS For the
purpose of illustrating the invention, there are shown in the draw ngs
several forms of which are presently preferred, it being understood,

hovever, sﬁ%&n%ﬁiﬁ%‘éﬁ%@e%%c@%@&hx etk ‘T—E’istaﬂroﬁniikgd B RERE ApFRRAGIFRNt and

instrunentalities s lis apartial cut away perspective view

of an ovetahlakleo 4 ENRHUEH 101w Atk istiof 1hORlaBRL Whied chgpconduct or

waf er nolUnting apparat us equi ppe em conduct or waf er” transport

appar at u%aﬁl%' ?‘{18(1*1;& bg%ﬂ%lgﬁ Fcohﬁﬁgéétdgt%&rg%gpor% thg .s@mﬁj:oqle%%itc?ﬁ’v of a

principal pottron show ng an atrignnen cl'eaning nechanismFig. 3 is

S o o IS B B SRS BT S5 v o
f h J i . i 100 Fig. 5 is. [

o ol P BB DR BT S A B °F | 0°

a flowhart, describin 8 transport operation with sem conduct or waf er

transpor?nﬁbgﬂgéhWHﬁgﬁ. ugtor drangpor qutﬁf)d@ﬁlb&v%‘ﬂ/t%& §BE@P?1\F% i ew of an

overall 15 construction of a secon &%b()di nment of a seni conductor wafer

mount i ng PEIROEL HRP FRENP SENRRAGWH valeaebysk taliler transport apparat us

In order to achieve such objects, the present invention also adopts
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 1s 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 su-rface protective adhesive

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

9



related to the present invention Fig. 8 is a side view of a principal
portion showing a first wafer cleaning nmechanism?20 Fig. 9 is a top plan
view of the principal portion showing a first wafer cleaning nechanismFig.
10 is a side view of a principal portion showing a second wafer cleaning
mechanismFig. 11 is a bottom plan view of the principal portion show ng a
25 second wafer cleaning nechani sm 12 Fig. 12 is a flowhart describing a
transport operation with a sem conductor wafer transport apparatus Fig. 13
is a sideapalelw dffsudtably MabRAheRIhE ia0knsieoMiAGoR wiTEH tiedpsridadinent of the
first wafer cleaning nechanisnm> 5 Fig. 14 is a side view of a principal

portion show n%%h%@biér&‘ln@@ﬁﬁgﬁnﬁ{étwgfertﬁlﬁ%ﬁfgcﬂ'égn!‘@é &h oMM

mechani sn> and Fig. 15 I's a flowhart describing a transport operation wth

a senico t . . LW ' t. 10
bEScR P R AR ARR ke ARk R bR TACL BB 1)
gi ven. of aﬁgg%lé%@%&f the present invention with reference to the
acconpanyi ig df aw ngs. "First Enbodinment Fig. 1 is a partially cutaway

ti i fi. | 1.1 tyi f th nbodi t of
Sem conductor PO it 8ot pahiETha BhEHREe e PRELSERRT EORBUT or vt er
t t | at ed t h . t i ti ., No that | th
enodl el ARAGRET 40 PoTETace b0 ¢ RADMNROT Moo 8 Qe AERmRbc | ve
tape is applied to a patterned surface (front surface) of a sem conductor

waf er W ¢ einafter, 20 also sinply referred to as a "wafer W). A
sem conduct or fer _m)unt'hng apparatus_includes: a wafer supply station 1

where | oaded i £c501gking &p the congteuptidusiqtipshedton seachots

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 is 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




grinding of a back surface (back grinding) has been conpl eted, stacked in
multiple |ayers a wafer transport nechanism 3 having a robot arm 2 25

pi voting while bending a wafer pressing nechanism4 to correct a warped 13
wafer Wto be planar an alignnment stage 5 as a wafer hol di ng means on whi ch
the wafer Wis placenent-held and aligned an ultraviolet illum nation unit
6 illumnating the wafer Wthat is placed on the alignnment stage 5 with
ultraviolet and a wafer chuck table 7 as a wafer 5 hol di ng neans

suct i on- hol di ng cthieliNg 6 th¥\edhstraed e MAUGh RbnMRERE WETEP i dHpaRpPar at us
further includes: a ring frame supplying unit 8 in which ring franmes f in a

ring-1ikeshaReadis Sligasshpkedtol thp! Lffahéwr% appata i dhBfFed (RIS RAT
mechanism 9 transferring a ring frane f to a dicing tape DI~ a dicing tape
server 1911%}19%1%@9@;.“ 10 dicing tape DT~ a dicing tape applying unit 11
applying the dicing tape DT to the back surface of the ring frane f a

di cing tape cufti i : 1] t 11Cl ~ i Gl ape

col l ector 13 C(i) :tgglplyﬁég tkj%évgl:ﬁcllafrll’g eavggf%ﬁoé@%éﬁtg %lelp;{%?t%lj %ngﬂg?l%g frame
lift o L.sm 14 nmovin pwar.d or downward the ring frane f to which the
di ci n%ret g@&ﬁ%ﬁé?@%@ﬂ%&%ﬂ%@%@@ 5 \Q?qg' nount mechani sm 15 adhering the
wafer Wto thesring.frane.f t i.ch, t di,cing tape DT has been applied
and a vaf or  ohEORItE T isREEFIEdbHb S haGn e R TG S o rount
frame MF_.to i C he wafer. Whas been integrally adhgred i.n i.ngl e

pi ece. RS ARPERR PS bk SRrAge AL Fhiy SemiRARGo R e RBTAIAER o 20
separator. table 17 separating a surface protective tape PT having been

appl i ed P%ew%eﬁéb@i%/ ile the wafer nount frame MF is suction-held~ a
separator tape server 18 supplying_ a separator tape ST~ a tape separator
uni t 19 appl yi Agcendng &p sheconsttugidonsTuss attachgdrtera swidace aka separ at or
table 17 to separate the surface protective tape PT~ a tape collector 20 25
appl I ngseméconsivgtan wale namaberemeved withedustpeenmving meansipaséater t ape ST
14 to thereby collect the surface protective tape PT> a wafer nount frame
accommodatheng ti;E@hanC@rdIELOJaW@@nﬁsmtﬁQg'hdid owatherwaferhuckdable. MF havi ng
been processed a wafer nmount franme collector 22 in which | oaded is a
cassette Cl actberalded,iibhgat e avaided toratuck raapmel uvEohayiehigdde emndast
processed, which are stacked in nmultiple layers and a wafer nount frane

t r anspor htimebbd o srbdatk durdaspald sagidondustdrerafed urindportmboio tiavi ng been
processed to the wafer nount franme collector 22 fromthe wafer nount frane
accommodatifegclimdheabls mndlit cahbevefielenslyngnduete & tatiadRpdrt theconst i t ut ed
with the cassette C 10 placed on a cassette table 24 and the cassette C

accongrodaé@sconieictd RaferWndirémbes 1ao0bala ReEiddr«f tha®anibdid@ctbs ont surface
to which the surface protective tape PT is applied facing upward, being

i nser t edvwaifest2RPhe RP&E thE wdTeACNGER tAAb, k85 bRALIAg khe cassette C. The
waf er nmount franme collector 22 is also constituted wwth a cassette C

pl aced ogeﬁltt&nta%&ﬁtﬁﬁnéﬁoft%b&%oﬁggsﬁitegb?aa}ijlq{g(f@he@f%ﬁ fat es the

waf er mount franmes M I n each of nount e e wafer rom whi ch

t he surfgggapiﬂg%ﬁg{iﬁe&% E&ﬂ@i’@hﬂ@l@f‘a}ﬁﬁpar ated, being inserted at a

proper spaci-ng in ert rectiron inthe cassette C. The robot arm2
of the wafer transport nmechanism 3 is provided so 20 as to be novabl e
forward and backward in a horizontal direction and to be pivotable around a

shafg, aXixs; i i i Vi ivi ng mechani sm not shown and

cons Orucpg{c}ﬁsio%sﬁi foﬁglg’fg%ﬁebﬁgf#lgﬁgwIﬁﬁg wafers Windividually fromthe

cassette C of the wafer suppl.y, station,l and supply the wafers. W

i ndi vi dual |y tgof ﬁﬁgQWB?ﬁf&ﬁfltm%‘tg@&éH? t}?smfﬁé‘%\?/g‘f Eﬁerﬁr%\gﬁﬁ}?&mﬁ%ﬁ sm4is

provi dedd%\}vlﬂlg@s Sveral E)gmpsl o%tvshljél}sl are presently preferred, it being undexrstood,
however, that the invention is not limited to the precise arrangement and

instrumentalities shown.

25 Fig. 1 1s a partially cutaway perspective view of an overall
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25 pressing the wafer Won the upper surface thereof and in a case where
the wafer Wsupplied onto the alignnent stage 5 cannot be held by

vacuum suction due to a warp of the wafer W the wafer Wis pressed with
the pressing plate 25, thereby enabling the wafer Wto be corrected to be 5
pl anar. The alignment stage 5 is constructed so that alignnent of the wafer
W is conducted based on a detected orientation flat, notch or the |ike of
the wafer WThe alignnent stage 5 is further constructed so that the wafer

W10 canchgstir(i8f16n 8F hafths®aibddiRehd Bf h¥ehlitdnARThE WaeRBLALIRe wafer Wis
pl aced and aligned thereon to a standby position | ocated between the wafer

chuck t aBbBara@dulfpéd W b ARkl dudB BARSIL A M ohguyal er W

t hereon i s suction-h e ultraviol et um nat Is constructed

so t hat %?“?%%ﬁﬁg?%?r%§§ﬁqn%aﬁﬁﬁ$rface protective tape PT applied to a

surface I's an avi ol et curabl e adhesi ve tape, an adhesive

strength of the. - Dr ctd ve tapePT t.0 a,surf f the wafer Wis
al l evi ated by %]1?';%&?%&@ %ﬁugnﬁ angpitﬂgﬁj.al'ﬂﬁ)ﬁ%fsg?w&]ﬁﬁég thhg&}%g%t isin
nearla thg sane circul a ShﬁPe as the 20 wafer Wso that the table 7 covers
a surf ac&B° Tha e BF AT vacuum suction can be applied to the surface
of the wafer nd,is further consfructed so.that the wafer Won the

al i gnnent st a\é\gq%'q%hsna P Pgﬂ VEX P{/{}WD%BC’@\%P‘)??W P fdby position to
a position where the wafer Wis agplied to the ring frane f by a driving
mechani s ARBMEHGHASS S9aRtRs MAcBAN Btk table 7 is constructed so that the
table 7 is fitted 16 ipto an opening of the ring franme |ift mechanism 14
suct i on- hol di n§&+bis ¢ fifler Pgweolfa Brncnal pagsiion showins arveler chucke di ci ng
tape DT is ap?Iied and noved downward to a position where the wafer W

appr oachéableglegningirapelpniame DT in the niddle of the ring frame 5 The
ring frame supplying unit 8 is a wagon provided with casters 26 on the

| onet0 si de of Eh@ st 2 battohe plorf viemdof theaiintipehportiony sheowingsa fwafee
accomodat ed bei ng stacked therein at respective determ ned positions in a
gi ven di ckuck ombleTheaminggnéckemgsm; ansport nmechanism 9 is configured so that
the ring frames f accommodated in the ring frame supplying unit 8 are 10
sequenti al | y héhigl ®is & flowmehmstidéscribinga tahnapditopesdtash migh ahe upper nost
ring frame f and transported to a position where the dicing tape DT is
appl i ed theietmiucidrewdfal trgnkpae appuestu) |s constructed so that the dicing
tape DT unwound froma naster roll 28 passes by below the ring frame f and
i's 15 guided t @iglrigh phrgallppat@aply yeigpeadtive vidwafidntiderhR di cing tape
collector 12. The dicing tape DT in use is nore in wwdth than a di aneter of

t he 15 ngcorigtiBetion H0Q de6hd enfhdEemaRP by h RentifiddubioeRBld e obheid ci ng tape
DT to the ring frane f and then the dicing tape DT is cut on the ring frane

fwith tQﬁpg&tﬁs%dwpﬁ@ff%iﬂphts%ﬂﬁcd&mlicéélzwaféletr‘éhgfégﬁléé@?agc?% remai ni ng

after the cutting is collected in the dicing tape 13. The ring

frame |i{d,p0ebamspy n¥§ﬁ%:ﬁﬁ%ﬂy nmoves the ring franme f to which the
' d.

dicing tape DI i1s applie e waf er nount nechanism 15 applies the wafer W

B o e AL

waf er nount fra ransp mecha ranspor

vacuum s i%Eé Ler.mount frame MF that has been processed, the wafer
nount frané’ %gﬁ*ﬁgﬁégfer nmount franme collector 22 fromthe wafer nount

{rarngy accommodg | gL PRAB A 2k 0Pl 5riRERA1 3080k BRbSidd ' fes0nSt ruct o

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

25  second wafer cleaning mechanism;
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MF 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 franme accommodati ng
mechani sm 21 transfers the wafer nount frane MF whil e hol ding by

vacuum suct i onFi@ 1his aabeichiPiddscibihs ARahiis PPEtati®ERIth &M 16. The
al i gnnment stage cl eani ng nechanism 29 s provided as a dust renoving neans

in the v@gﬁm&dﬂdﬁtomaﬁgﬂﬁaﬁgﬁgrtg@ggaﬁmgs 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 Fhe @1&1@@@%@%15#@? ;aT%ngﬁggﬁb‘gﬁég I%gdﬁ-l%gstruct ed so

that a first brush arm 31 on bris are inplanted is
nount ed : . ot round the axis thereof

ext endi ngﬁ}kﬁadgﬂ%g?t\ﬁfﬁfé«?ﬁ@%vg@ﬂrﬁc&g&)ﬁlﬁ Ig% elg% fic not or 32 rotatable in a
Const? uct ed sorde PHEHReRRAR Fubblcdl pgridPnsREBL rafioditner than the
center of_ rotatio the ali gnpent st.age 5.and a.position where the arm 31
does not egl&gﬂf%ﬁnpﬁghé? F%@n@aﬁﬁg@%y Inflleceb(?d’ilfmbﬁ}ﬁa first vent path 34
is formed in t fjrst hrus rm 31.and, also, the first vent path 34 is
open on the Io&i@' fsij’rsf% avg a?%@%‘?‘lrbé?gg‘ %?E%WP%PW@L“%&”& flirst vacuum
punp 37 is connected in communication with the first yvent path 34 on the

pi vot al CEHLEAC WF‘?ecrﬁé’aFFP%rtt ARPGERL Sy %@qdﬁﬁl‘%fiﬁﬁl\i@af‘inﬁﬁ- suction pi pe
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 works on the wafer
10  DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, description will be given of embodiments of the present
invention 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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suction stage 38 as a contact portion on the alignnent stage 5 before the
wafer Wis transported onto the alignnment stage 5, in which state the wafer
suction stage 38 is rotated to thereby enabl e dust attached on the wafer
suction stage 38 to be renobved and sucked away. 15 The wafer chuck table

cl eani ng mechanism 39 is provided as a dust renoving neans 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
vaf er chucifet Wkebe pd@an A Ethaneaib&e $adh Wwaloholdiugimhednd .n20 which a
second brush arm 41 on which second brush bristles 40 are inplanted so as

to exteng/HipN@he weAW aChREciRnd Held andelligRd; 43 HaRaRblet of nmoving forward
or backward in a horizontal direction with an air cylinder 42. The second

brush ar mddihsti6RWShE 6GNEMHIAAIAS the el 2RLLid QLW Gn4Reor backward to a
position farther than the farthest end of the wafer chuck 19 table 7 in a

t | i it OR, . . h q
O Pl 2N ok or AP LN A 1B AR PRy Bk b e Ll A o e secon

brush arm 41 an ven I'S open on the upper

surfage %léiﬂg Iﬁ&%%‘g?ﬁﬁd{iﬁﬂoﬁﬁg%%e%q"??\ﬁecond vacuum punp 47 is connected

in 5 conmuni cdtion w e Sé vent pdth 44 at the mddle of the second
brush 41 i Ryt | . h_.di ] t h h ti [ 46 i
whi'ch a second THIEEPCAR S §REk RRu B Arud 1y R PR e P T o
descri bed. abpve, the second.tt%ush br.i s.tletlsg 40 agr.e shi fgl d t.o a position
where t hEUBORATIP B PRI LI WHiTh Pl Brmend e BRFL G RS downvar d

as a contac artiopn.of .the wafer chuck table 7 before the wafer Wis
transpor?@'d’ii&ﬁtlﬁL ‘%’H&&&flé?’e’@h&&ng ge fraé’f?@"%@te%ﬁnﬁ&‘ ti"ﬁ’é"?fgﬁﬁ?gi n whi ch
state dust  attache onTi,h,e surfaﬁmg&i,ng downward as a contact portion of
the waf ef TEh@&amepite a7ieng fg@er 13§ JaRG BRIYET R8P PPIBL ,
description will be given of a transport operation by the above-described
sem Honddwing taps & @ disspbiaregnplying ynil Hrappymethedicingtaneoldhe ¢ of
Fig. 6. At first, the robot arm2 is not only pivoted but also stretched or
shrunk ahle hedkautissecfite rinadiamed; adlicherteipy qustdiagomit ddeutingrthey 20
~ while suction-holding fromthe cassette C of the wafer supplying station 1
(Sl). ThédidingsapdiB dicing tape @dlegtar Thenlgutisteathedboing tapeHeTvaffeer suction
stage 38 of the alignnent stage 5 before the transportation to the
al i gnmenthstegms, a rimgvinacie 1t anechtandsmafemoyireg ipwasd agelodéwsard ot at ed
while the first vacuum punp 37 is driven to renove dust attached on the
waf er suthe omglhranteafjin whih tHO0dicidf tagre Dichalliséerr eppivad;,a whadewr obot arm 2
is not only pivoted, but also stretched or shrunk and noved upward or
downlé@r dntoaritheeelynisia b5 pdheriagtheraafel 6F thhlie Wi fraM o Nt®wilieh ghé gnnent

stage 5 (S3) and the pressing
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



plate 25 is stretched or shrunk and noved upward or downward with the 5
waf er pressing nechanism4 to thereby press and correct the wafer Wto be
pl anar, in which state the wafer Wis suction-held (S4). In the state
retained, 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 ali gnoehéreblyanticbt thd Suifhe prdtbatirOtfle PTI 4N Tad bt Trdmb (S6). Then,
t he second brush bristles 40 are shifted to the surface faci ng downward of

the val chofitistodadhleomlcitiist b CSRAANMYAGAHE WHIBR iduhStrhial nien o

t her eby renove dust attached on the surface faci ng downward of t waf er

chuck { allirf b& probb&ld; hFhier Mbuft EUMIPBIEEAIS: B WhiBR YGHH;s2

position under the wafer chuck table 7. waf er chuck t

vert i cal LyeoGBUa LBl HEAYBAE RISk AR LI R WAl i34 BLEn ThE waler W

- havi ng been subjecte O an”al' T gnien peration’Ts rece by the wafer

chcke t Bk Seeked P i Auh ARIPIE wHR FoR A A8 ERE P Bl

t hanij 9 b d tak t i d

then & niiBIE BTt 65 SHniRETEE BicybRETeRat REMEEHT B9inand each

and-t henPEPARERFLY Tt 61T RETB e G B 6o lotiAE 28 P Rg begpat PNy,

applying,.the dicing tape DT (,S9). Then, the dicing tape DT is applied to
mhofaf é‘ilfﬁés

the ringfAM@ce0 Be B Pt applying unit 11 (S10), fol l owed by

cutting of the ?li cing tape. DT 5 on the ring frane f (t811).
The water 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

15



~ protective tap lrgpunpRt Flage fhisfoagtyust

The cut, unwanted part of the dicing tape DT is separated fromthe ring
frame 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
frame f with the dicing tape DT is raised with the ring frane Iift 10
mechani sm 14 and caused to approach the wafer Wthat is suction-held on the
waf er chuck table 7 (S13). Then, a mount roller (not shown) is vertically
noved, upward or downward, and then laterally noved starting at the | ower

- end of b yreB@inkl thByhfel WIRPIHE difer dudade’ tMERedf 4l I8 c48d Fhel¥W th the
dicing tape DT 15 interposed therebetween and to thereby prepare a wafer

mount fr : . QRLIW frame MF is
transpor?g%wv\é%%ﬁﬁg %gi%%@?ﬁ%ﬂﬁfﬁkﬁ%ﬁgggﬁgﬁ??nﬁ aﬁl sm“16 onto the
separ at of,

. i On- . bl

17 on war epAREE P ARE U kpA o hRSNE %ﬁéf%ré‘*}%&%ﬁf@?%‘ﬁé e
t I t t { ST i { t

Cape cor vaf Bidsshie Bl BE BRI MR R o (BT BT 0e BT on

t he m@f er-Wand then the applied separator tape ST together with the
surfate B}aolfaer(:tive tape PT is separated fromthe 25 surface of the wafer W
(S16). 22 Thereafter, the wafer mount frame ME from which .the surface
f 82 A AETeR Shisq WaETsepar at or
unit 19, _pasitiqned hased on an orientation flat, a notch or the_ |like of
the waf eW’\A?\RPP u?‘i‘?é%ﬁéﬁgro% ﬁFeGF?(iﬁ’éleﬁE@é?ﬁwﬂé&t#%ﬁhr?ééhﬁgﬂ%erﬁfﬂleso as to
5 adjust a direction of accommobdati on and accommobdated into the cassette C
of the wafader Wount frame col | ector 22 usi ng the nount frame transport
mechani sm 23, in which way the subsequent wafer nount frames M- _are
processed one a‘&leaahgnme{l‘éatﬂ)ge S fusther qometraistedsetivdidtheewafertWe al i gnment
stage cleaning 10 nechanism 29 is constructed so that the first brush
bri si0 esc@0 barteahslemyitt ovartfsomom switiahipokiticmewhafethes weféoW stdgeeds and
the wafer suction stage 38 is rotated to thereby renove dust, other
const r ucthdrdigmeyg tierecopt adtandbghpositiohdotatedtbdtwesh the wdfer chuabre in
| ength than a dianmeter of the wafer suction stage 38 and reci procates over
t he waf etalslect and the apez B8 nve 1ift moclranisibl4 whihdehie wafdh® dheteon &nd i n
which one end in the length direction of the first brush arm31 is
pi vot abl euetionHhdld 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 theThenflags iolet ilemiadRon Shet & 98 ciABect38 sattiat eBV@savay dust
thereon. 20 While in the above enbodi ment, the wafer chuck table cleaning

nmechgmi s @hele ithe GAREcE YFbettRe thpatPT Q?pﬁ;@& ehd Riud drthetweRr 49 igre

brought into contact with the surface tacing downward of the wafer chuck

table 7 gRd;afRi5KRE icﬁf&’&@ta‘%ﬂleisﬂeata?%f55%’&%@5"/@sftf‘&{%tgg)ff‘tﬁetsﬁ?i;%@y renove

away dust thereon, another construcCtion nmay be adop i n whi one end 25

g; the seeaRELiDE Y5He P hibraRh bPEROWa A RH A feviledd hiFalR1& vertical

illumination.
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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direction in the vicinity of the wafer chuck table 7 to thereby cause the
second brush bristles 40 to act on all the surface facing dowmward of the
waf er chuck table 7 and renpbve away dust thereon. Wiile in the above

enbodi ment, renoved dust is sucked away with 5 the first and second vacuum
punps 37 and 47, other constructions nmay be adopted instead in which,

W t hout using the above-described construction, while in cleaning, used are
vacuum suction nechani sns provided to the wafer suction stage 38 of the

align Weninﬁ)taﬁﬂ@?éni@@%ﬂth@ 16d Bfantd UtkmbBRARish 14 88PE6A NS e (MAdiAYST
removed by the first and second brush bristles 30 and 10 40 are sucked

anay. \Wklanglfsh themak e IRANT Whieh B Siting! e 3T idabphéif ahltf st and

second brush bristles 30 and 40 renove away various ki nds of

const r UCLI AR At IBFRS KRNI WHRRL kRS vATe WP hob RIRNEEG, FRAR AR L he

present 1 nvention as renova INng 1I's ena such as

15 dust I;t%ﬂg)pﬁ[ll %}e,sfﬁg‘t}a@%eftpjﬁ%éw%a%e? gas, an adhesive sheet or a

conbi nat ere construction may be adopted in which

waf er,s W each th ont and back surfaces of whie¢ ust, col |l ecting
adhe5|§ve t ape ?ﬂlgtﬂﬁ%?%%%ﬁugﬁlgﬁ%ggglﬂé hd Oflo?roab%(fiw«é%?/aaﬁte?n cl eani ng
are suppl.i kN the. pr S flow ta thereby. appl y.dust to the adhesive
fhpe. anaePdhs it Sidfigt thahobtom 1Bt apdve Bkt Hamfat RE Shown &
case where a waf.er unt frane are prepared, the present . invention can
be appl | BEmNAAe] DRgstaf St thenBt abre CHVH IR ToMnRAmPsHiPRIHA

sem conduct or _wafer is _proughf into contact is present and the '
seni cond&tHedy dixggtaen. sTg? gHigirage wgnspertpechaamn it comigured 8§ second
enbodi msnte,Etgé1 constructign is adopted.in which a first _wafer cleaning

mechani sk2tothg gngfsymasd aceammedased imsheringframe snpdeng waitidwtenechani sm

29 as the dust renoving neans of the first ]
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 f and 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 {.
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 in the dicing tape collector 13.
The ring frame lift mechanism 14 vertically moves the ring frame f
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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enbodi nent. 5 Therefore, constituents with 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 overal
construction of an enbodi nent of a sem conductor wafer nounting 10

appar atus equi pped with a sem conductor wafer transport apparatus rel ated
to the present invention. The first wafer cleaning mechanism 290 as a dust

removi ng. eans Ty kYAt BuliPeSh Bk el iah 7 LONIERFSLALE © as

shown in a side view of a principal p i on of e wafe eani ng nmechani sm

290 (Fi ghoﬁiig%%g{rn 2BBnR 3Qwv%ﬂe?%&&ﬁﬁg&gimga%)hasg%%nfi rst wafer

cl eani ng mec i's constructed so a bru arm 310 on

whi ch fi [ ristl re 4 apted i.s mounted to [ support
ol o 330 PToRpeb b BincmoRP adhl MIRED ok AoHg S i B hERY
directio vm'tB anqiel ectri.c, nmotor 32 roqi%table 'bn a n%rmal or reverse 20

di rect i ofTOTHe YHIEY MgYRL frame acegMmMOqaLing mechapis® ¢dt ed so as to nove
bet ween a wor ki ositjo rther than the cepter, of rotation_,f the

al i gnﬁent st aggnhg %ﬁ&r#%:}#f% bR preresid a6 ﬁﬂe&ﬂledzyééern@?uaéé#a}% t he
alignmenM tag% 5. %{Stglﬁn addition, a first vent path 340 is forned in the
first br cgprhehel PAGHHL S3¥CESN. t he first vent path 340 is open on the
| ower surface of the first brush arm 310 and a first vacuum punp 370 is
connected in comeifirefeparatar tmit b2 applies the seppmter Bue Bh tortbepi vot al
center side of the first brush arm 310 through a first suction pipe 360 in
whi ch a Snrigee prptestivedope T an she wafes W se estte depayath thaseparator uct i on
descri bed above, the first brush bristles 300 are shifted to a position
wher e t héap¢ Bdtant bk sbrfase pestegive wapk & Toxs & knglaiéecet r Jite spafrate si de of

a wafer Wthat is placed and suction-held on the
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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waf er 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 enable

- dust attached on the surface protective tape ST applied to the wafer front
surface side of the wafer Wto be renoved and sucked away. A second wafer

cl eani ng mechani sm 390 is provided as a dust renoving neans 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. T : ' [ [ . Lon in
which a SceonarEieich B fP b AR cPEbEnhn of e R GBRG HERL

i mpl ant eds 504 ??otsﬂi@(gf}{égg gg&mg;gl 5 d%%ﬁ%&%rg% agfc%deﬂégﬂl%t o4, 480 capabl e

20 of novi ng rwar I'n a horizon on w an air
cyl i nder 420. nd_ brush arm.4l 9, i s, const.ruet as, to bg novabl e
Forward o backigriiagize PP PR o e bR hifbetfiel Relin afm 5t "The
waf er chuck table 7.in a to lap. view. 25 |In additi.on, second vent path
290° 1 5.t GPiettion tht SriPeticPal Ehisapet of Phofrsrnrtiktef MBS E econd. vant
path 440.i s .open t he er surface of_the second, brush arm 410, and a
secon v&w%apsﬁ]n%f&?g%ﬁ?%o‘fﬂmaw BRSO (B EHER S8R vent
path 440 at tge m ddl e of .the second brush arm 410 in the _length direction
t hrough F1ERiBadirst xentopath 3¢ ondbeimvatahrerier sideebihe Hrstiapshzem s i n

series inserted.. Wth the construction described above, the second brush
bri st | es 34ddrangh aqfirst syclipnipire 8brig whigheaufirss flbek32 s itheemeick sur face of
a wafer Wthat has been transported onto the wafer chuck table 7, in which
state dudesertehched on the back surface of the wafer Wcan be renmoved and

- sucked 10 away. Then, description will be given of a transport operation by
t he above- descWibthdheennsomdtionalesowbed aboemdherfirshppeslabustias 30 avef er ence
to a flowhart of Fig. 12. At first, the robot arm2 is not only pivoted
but D so shiftet thedosttidibwdiwre hhe fimst bmwsddbrigtles 80 evortte wavidredwifert her eby
take out one wafer Wwhile suction-holding fromthe cassette C of the wafer

suppl yi ngustiam istapel 3§ 8k )a. cobtect whtionsdintZe aHghnlentrbygeb befead that al so
stretched or shrunk and noved upward or downward to thereby transport the

one waf ewafét W abovespberedl drgonBo alighagmtstass splraedithetasaitbe wilfeher eon
(S2) and the pressing 20 plate 25 is stretched or shrunk and noved upward

or downvaugtiby stdie 3iLTotAted & flereB§ RARLR A dst At REIRTBoRBHe GoIféCct the one
wafer Wto be planar, in which state the one wafer Wis suction-held (S3).

Ther eaf t QiictibRQiddd 88 WbUSemeAldRsildalpapushed on the surface
protective tape applied on the surface of the wafer Wthat has been 25

suctypn-hel d omHeRGa R @huck'able e $hAREMEBRARENT B i8bONEED b @9 50 1N
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
implanted 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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27 whi ch state the wafer suction stage 380 is rotated while the first
vacuum punp 370 is driven to thereby renove dust attached on the surface
protective tape PT therefrom (S4). In the state retained, the wafer suction
stage 380 is rotated to 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 ul traviol et
curable type, is illumnated with ultraviolet on the alignnent stage 5

usi ng t hes ity 8YL ehst1dh Mg nation unit 6 (S6). 10 Then, the alignnent
stage 5 i% r?oved toﬁge%low%e waf er chuck table 7 of the alignnment stage 5
and the wafer - apl i ertical])y: i K i h fer W
in a planar stg é(ath (l)ﬁ@r?’aaﬁg(?cgklﬁt‘%eglt\b}aaf%grli%@éﬁg%\gg ttﬁgesﬁgogﬁ gﬁle% %ﬁ o the
waf er chygk tabke 7 7). Jhereafter, .the alignment stage 5 having

{ranst or Abcrihanffa SHond TRHEPeEThnat il vh PBYEBReE hRec of S ot cer, (e
second brush bristles 4Q0 i(f moved, toward t he back surf%%%.of the wafer W
that is STRBGOREYRH F B+ aRd garernd FAckunanmr A44icaneHEdd8cond vacuum

punmp 470 is driven, so.fhat dust attached to the b syurface of the wafer
Wi s § entoRi asationdvish thasopib TeRapaip that Fﬁwﬁﬁw&hﬁgﬁ%&t mechani sm
9 sucks by vacuum and takes out an,  uppernost one and then_ a next one of the
ring frafBesh agmytbape the lengthaitetion thypugh sctecrnd suetign@ive ¢4RBN out i s
aligned on the alignnment stage not shown, and then transported to the

posi t i onWhigl@esecpiad diltarndp isdpesemies ingertagpl yi ng the dicing tape DT (S9).
25 Then, the dicing tape DT is applied to the ring frame f with the 28

di ci ng tape appVighrbe ganstructipsropcribet] aboier, she seeond heushi biinges 4fe DT i s
cut on the ring frame f (S11). The cut, unwanted part of the dicing tape DT
i s separ aredhifteshta Agositip Wwhanethe serdnddkeshipridies 4@ wirks ng thape

collector 13 (S12), and the ring 5 frane f to which the dicing tape DT is
appl 1&d ksriprefarieg damchwaidas awohbadthertiongffthameafer thucketddni’sm 14 and
caused to approach the wafer Wthat is suction-held on the wafer chuck

tabl e 7 p&dy thé walunW notiisponed altowhy waferohack tyublardawd downward and
caused to be mgrate starting at a lower end of the ring frame f to thereby

10 appl ystitxgosshheld ghér@pa, DN whiagpkid dudt bbRiched @nf thangirfacet facide wafer W
and prepare a wafer mount frame MF (S14). Thereafter, the prepared wafer

nmount fr apRnMaridsad & 3BRRRL HREILA R BRY & dfbeciseRafa101 dadlh&rdniotsd ng the
waf er nount frane transport nmechanism 16 and is suction-held (S15).
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 is driven to remove dust attached on the wafer suction

25  stage (S2).
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15 The separator table 17 on which the nount frame MF is placed is noved to
bel ow t he tape separator unit 19, the separator tape ST supplied fromthe
separator tape server 18 is pressed and applied to the surface protective
tape PT on the surface of the wafer Wand the applied separator tape ST
~together with the surface protective tape PT is separated fromthe 20
surface of the wafer W(S16). Thereafter, the wafer nount frame MF from

whi ch the surface protective tape PT has been separated is discharged from

the tape separ e il ductGonfilvbSVRYobbE 2 BANHCL AL NP5 0LAA. Al Rbent ati on

flat, a notch or the Iike wth t’he wafer rnount frane’ accommbdat i ng

mechani s j I i f i he waf er
mount 1 St o g &Ra T iy B WPl IRt et o
nmount fr | [ 2 i-h thg waf.er _nmount fr t rapsport nechanism 23
oneat - o R {EREE LRE sfifelh Ul th B oY el S S AR B bhes B . nen
of the first fer_cleani ng,mechani sm 290 and constructijon ichis

di 11 or enPIAPCH 1 SEFEHEOER oF RETRBBARLLIIOLPS B G AR ST& WA FHs | ove. That
is, elecgtric motor 320 is supported on a vertically noving. table 510,
Lhe vbr t FEIPT o e ABPIST 2000 ek REec T eit (6 BRieE 3V e
vertically by a pair, of first vertjcal nmpvenent, aiir cylinder 520. The first
verti cal Pi(ﬁfbaé“ﬂé‘hfﬁ‘éi’lﬂ stateitheara ex 39 1 puctienheld (S 4hat . t he cylinders, when
10 being at the ugper stroke ends, brings the first brush bristles 300 to a
position (see I jhe glatgstainedeths waferpyussionggtnge 385s zottadto shexehy surface
protective tatgg PT on the wafer W while on the other hand, when being the
| oner st pbRe tdadvaler i diasgd onea flevestedberientdsidnsflabs Bo@htay theddsd ti on where
the first brush bristles 300 act on the surface of the alignnment stage 5.
The 15 otheneo€&¥®tituents of the construction are the same as the

above- descri bed enbodi nent and the sane synbols are attached to the sane
consi@tuent s althedesfter, phe enrfiabe peofective tapo P Thepgiadto tHd gafddWi s a si de
vi ew showi ng a nodified enbodi ment of the second wafer cleaning nechani sm

390 and srlmenisdingatfiamnuitbaibldt sudalbleasypatisfitlamid@tdédratit altkdeiolet on
above-descri bed enbodinent is as follows. That is, an air cylinder 420 is

suppor t edhe aliganmientyge Berithahk Wthyidepdlumiatsacanit €3¢) cal nmovenent
cylinders 530. The second vertical

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 f stored in the wagon 27, and each ring frame f taken out is aligned
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novenent 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 dowward of the
30 wafer chuck table 7 (see Fig. 10), while on the other hand, when being
at the | ower stroke ends, bringing the second brush bristles 400 to a
position where the second brush bristles 400 act on the back surface of the
waf er W The other constituents of the construction is the same as in the 5

above- desgrihefliiost gk :RRnbRG, 38 tiachedebg, the same
constituents an1 descrgﬁgion tRereé? aﬁﬁﬁﬁﬁgghﬁﬁﬁgﬁbgﬁ. en} géscription
w il be gi . i ] qr@étor waf er transport
appar at ugg}é@%g%%{i?cﬁ%é?ﬂé&g{% E&ﬁ%{é@ﬁ%t@%&fﬁ%@sﬁus' ng' a flowchart of
Fig. 15. 10 After .t - ' - out, iR St ' . eration of
t he above-descrlegdﬁgﬁgg%§%£%§égﬂ%§%ﬁﬁ%l ”@j%fﬂﬁﬁgﬁgﬁ?%?gbggFﬁgh bristles
300 are to the wafe 'Ne) ta 380,.0f t al,i gnment ge 5
(see i o N33 ¥hnt SpbIEREEF aF t5I02 otk by futtome Lo i AR Ee P72t age s,
in Wﬁ%fh st%;e.thgfmafgr @ﬂction stage 380 is rotated while the first
vacuutn pQffReding frame BTN o t hereby renove dust attached to the wafer
ti t 0 (N2). Th ft f t t t S ted i
2o ar nay {5 CBraphe ABEVE. esBPBaRedBar AeRI S B op 54,
t he first_vg&tical qgvenent air cylinders 520 areggggraSed toward the upper
stroke eRg framet paesakemypn the dicipgtandg epllestorsbb(R12) he Bgf ace
protective tape PT .on the surface_of the wafer Wthat is placed and
suct i on- Heémae dto prhichahe dignstprpe Dk hge been appliedds arerpmedrandthge 5 (see
Fig. 8), in which state the wafer suction stage 380 is rotated while the
first vatingdrporep 8t the dicingtapcoDTHe retspdrertbvibedisg frampadified to t he
surface protective tape PT. 25 Moreover, fromstep S5 to step S6 are
oper H} edmarhangimi ldeandveguses] Rlapproaeh thée wafer 3 ohat Benwtionebeldndodi ment
and after ultraviolet illumnation in step S6, the second brush bristles
400 i s mbvedader emaclatadlg 71084 33ur f ace faci ng downward of the wafer chuck

table 7 while the second vacuum punp 470 is driven to thereby renove dust

attached to th&heuy haneuiitaeilhg (botlehewa) th Fdieically HdRId, uhendadt er, after
the wafer Wis transferred to the wafer chuck table 7 in step S7, the

second védownealrdyavdribeh laydraligansvaBotaztitgaiahatletet endraf thbeih@wer stroke
ends to nove the second brush bristles 400 on and al ong the back surface of

Ej he waf efratié 186 applysthd Hag-hehd fap thBqvyRE v wieh ¢he @ikcihgt%b?e Dhile
riving the second vacuum punp 470 to thereby renove dust attached to the
backisur {ae8p&ded iHRAERStwea®) 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 MTF 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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OQperations fromstep S9 to step S17 are the same as in the above-descri bed
enbodi nent and description thereof will not be given. According to a
transport operation in the above-descri bed nodified 15 enbodi nents, dust
attached to the wafer placenent surface of the wafer suction stage 380 of
the alignnment stage 5 in contact with a wafer Wand to the surface facing
downward of the wafer chuck table 7 is renoved before being brought into
contact with the wafer W | eading to an advant ageous poi nt that can prevent

a production mege%%%%ggm%&%ﬂ%%gﬁ%gﬁﬂ%&ﬁe& icéoch%tstlﬁﬁ&@e”t of dust

to the wafer ove-descri odinents, the first

B T R

' . i 380 I 5,
P oe T U1 AR Bl DA 56 BT GPRCPAIES, Tt e BRGOETER 21 20°
e T IR RO RN G B R

renoving qust attached o the back surface of a wafer Wis used as_ the
secorfl afplita LBRCHOR of gm0 ﬁtlaasatnda%qcaeqf@adaf@dﬂﬁéoEleﬁ?%%%@ttﬁa@hg 5
downward @f the wafer chuck tahle 7, while different, specific brush

bri st | esChie wader Bouakirape gobectar 22nynng the maumti samedraagraton to the
second brush bristles 530. In the above-described enbodi nents) the first
waf er cl avhagismcivant srhichovay thrysuhsequent safer monnb frameedBegei nt o
contact with a 10 surface of the wafer Wthat is suction-held on the wafer
sucti on preggesgbonend adiisre 4 7.enoved by rotating the wafer suction stage
380, while other constructions may be adopted in which the first brush arm
310 is longer While inthanboes embotiheenafthe adignment sthggele3@ingnd the first
brush arm 310 is reciprocated with an air cylinder or the like and in which
one Hhd afechlaaish 2%mgiohstiucent s@thaf theh@rdt ibrath brisslesaa@lBrowghitocat ed i n
the vicinity of the wafer suction stage 380 pivotably around a shaft axis
in a ver intwadondastewithothe wyfdpaiubtioh sthge BS tand thierwhfebrsustiohrstagd 868 300 are
caused to act on all the surface of the wafer Wthat is suction-held on the

waf er sugd retated 69ehel8By aBthove e, GHiRY cOistiructdfnd mhdyige aleyrddascri bed
enbodi nents, the second wafer cleaning nechani sm 390 brings the second

brush brixgiiteshd Rt BT isWnble IR28E KhaH e dieenabr 3f VI @af/ that is
suction-held on the wafer chuck table 7, and in the state, reciprocates the

second beHehoRktsdd 88 aftlQebipracdles b3oPiR wikdeQidiRm {tagh BY®hRY 489RVe dust,
while a construction nmay al So be adopted 25 in which one end of the second

brusfy ar ;i #Afe & gl?é;ﬁg??aﬂc[‘ if Bidth 6hBlehY iﬁfthghsngg} dir8ehieh &E’fg%ﬁré@b' e 7

pi vot abl y* ar oun axis in a vertical dire on to the y cause the

Fecen, hgalh W) PoffR iy, bl b0 BRI R BUELT

er chuc renove away dust. 5 In

the above; deseribed (SIRPILORN Stad-SPYEthAUB! chisS LRI ARYn

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
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with the first and second vacuum punps 370 and 470, while a construction
may al so be adopted in which in cleaning, suction nmechani 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 thereby suck away dust renoved with the first and second
brush bristles 300 and 400. In the above-described enbodi nents, dust is
removed with the first and second brush bristles 300 and 400, while a

const 1 Ue IR bACONIRATh L WLER BRI By Moy BURMLBg NS, var [ ous

ki nds of constructions 15 and S can be ap ar as dust renoval

and cl eanpng, CoMQELFSALL 2690 a%vgp aqft}gﬁgéarfafm@&q giéwﬁyu%gi_i%?ﬁhg'hgw ng of a

gas, adhesive sheets or a conbination ereo

above-dewfgpgﬂuagp%%mrﬁﬁg%T?l%llé%%gvis%n(?&&%g%?c&se where the wafer nount

frame MF 1S prepared, I nv on can be 20 applied to all
cases where a t.ion prought i ontact with .a sem conductor wafer is
present, in V\hﬁ’%ﬂgtn&ttgelaﬁgveégm%ggmgﬁorre%@grdq I%FB@%%gﬁﬁﬁywﬁpresent
invention, may be enbodied in other specifjc_forns w thout departing from
o obi + P8 Bsbaad TRRE Gat B ios A st 4, hon cbitansigrss MASTRS ance
shoul d be ;nade t o t he. appended. ¢l ains, rather than 25 to the faregoing
speci fi cA(PBipd wsteadiin ¥ 1?#@ W@O%B@@g&%@tfﬁ@m' R¥iPgf congtrucipgRs | s
clainmed is:_ 1, A sem conduyctor wafer transport nethod of _transporting a
sem cond ity heleapme upsHiage y aRPHES SWItLgNR Brechanignsprgydded fethet hod
conprising the step of: 5 renoving dust attached to afé)ortion w th which
the seni soHemengionstage 3& obthaughgnmens stage endihe vofar shuekhsable 7,

sem conductor wafer in advance of the contact of the portion with the
sem conduetrsictivgls anddustire mysieil donthectivat anak second drupb bristishitiand cor di ng

to claiml1, wherein 10 the contact portion is a portion with which the back
surf H¢e $Ddwecfuckhd ageasi. conductor is brought into contact. 3. The

sem conductor wafer transport nethod according to claiml, wherein the
contact porti oWhde dusbrémoning meankiach cohgriciedtsosibiaf abe faistlandf 15 t he
sem conductor is brought into contact. 4. A sem conductor wafer transport

met hod otedorahbnt brigtlas SOmMMbAN vehove wafagr diis, varibavkikdses of processing
steps, the nmethod conprising the step of: renoving dust attached to the
sem condyehigifruvdes ahl rAetHodb@an ey £oplied as dust removing means in the
present invention as far as dust removal and cleaning is 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

24



20 the sem conductor wafer is held. 5. The sem conductor wafer transport

nmet hod according to claim4, wherein dust attached to the back surface side
of the sem conductor wafer is renoved. 25 6. The sem conductor wafer
transport nethod according to claim4, 35 wherein dust attached to the
front surface side of the sem conductor wafer is renoved. 7. The

sem conduct or wafer transport nethod according to claim6, 5 wherein dust
attached to the front surface side of an adhesive tape applied to a surface

of a semi CO”dU%‘&rse‘é@ﬁé%nib%diﬁ:!@ﬁ‘fe&'cox?strébt’%@rﬂ§&![&5ﬂ%ﬁ&% vé/ﬁfcﬁra firgnsport

apparat us equi pped with wafer di ng neans for placenent-hol di ng or/and
sucti on- holgd) Bﬂaglﬂé’rﬁe%ﬁhﬁ%@%b% ‘f\@x‘}lﬁéd 1HstteElﬁ @Héta %%&fstégé’
sem conduct or waf er he appar at us co 'S ng ving ne

provi dedofcst e iR e Vﬁﬂ%{%ﬁ&gg{gﬂ&ﬁn dcs @g%{ ofdaa%tfgasv ached to a

portion t ereo er 1s brought into contact.
15 9. Thg qﬁﬂﬁﬁggguctor waf er transport apparatus according to claims38,
wherein ‘hol di ng nmeans is an alignnent stage on which a

AL S S AR IR E T RGN R IR
surface 8Inbto ?maeln%: %?g%%acﬁeg%vlth the same symbols and detailed descriptions
are given only of constituents with different constructions therefrom.
Fig. 7 is 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) andin 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

25




10. The sem conductor wafer transport apparatus according to claimS8,
wherein the dust renoving neans is an arm having brush bristles inplanted
25 on an opposite surface thereof to the wafer hol di ng neans, and 36 t he
armreci procates on the wafer placement surface of the alignnent stage. 11.
The sem conductor wafer transport apparatus according to claim@8, wherein 5
the dust renoving neans is an arm having brush bristles inplanted on an
opposite surface thereof to the wafer holding nmeans, and the armis | ocated

in the visaonidd a@éo,ttBS fakt Gé‘ﬁﬁ?étEB&?@?s &t Bﬁ‘tthé’m@w@f‘gﬂfﬁé‘é §0fhd frdfi Vot abl e
around a shaft axis in the vertical direction. 12. The sem conductor wafer

transpor L,rappakat $50 a8 Hfé%%écﬁu%?pﬁhgd 7 is bR fo WAL STaBbEibeN Stage

of the alignnent stage rotates. 13. The sem conductor wafer transport

. . ; ! ‘ e . .
appar at Us,if §R& ‘E‘r&‘@vﬁgﬁ %@gﬂa@%‘%’ggﬁ%&dg W8GR A {’ri]&%tt%%g@lg ar a wat er

chuck table suction- conductor wafer, a renovi ng

. i OfF f th f huck
Tanlo. 18003020 TR BNGAL Bif B0 T8 oPtER RS A S lnubBrlR N af e

hol digg rirgs%nﬁe&)l acenent - hol di ng or/and suction-holding a 20 sem conduct or
waf er” t h&reon 4'n transportation of the sem conductor wafer, the apparatus

comris g 9usk LSIRYLABIERRS SIENLDSUT BuLaehe ! g i, sg conduct o
are shifted to a position where the first brush bristles 300 works on the
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 is 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 eylinder
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

26



tape applied to the sem conductor wafer. 25 15. The sem conductor wafer
transport apparatus according to 37 claim 14, wherein the wafer holding
means is an alignnment stage not only placing but al so suction-holding the
sem conductor wafer and aligning the wafer thereon, and 5 the dust renoving
means renoves dust attached to a surface of the sem conductor wafer held on
the alignnment stage. 16. The sem conductor wafer transport apparatus
according to claim 14, wherein the dust renoving neans is an arm havi ng

brush briasid £50 hitB! aRbEEhel&RRIRRRYALR 4107k 3p8n RSIHROGpS & dulieadaairer
hol di ng means, and the armreci procates on the wafer placenent surface of

the ali Q@H@@éc&{@mshlz%}pg, ﬁﬁ?gpﬁbgﬂg%%ur f ngg/{nh;f A1 RPEdn ARBA A US

according to claim14, ust g means 1's an arm havi ng
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the wafer hol ding, Teane L5 2 warer chupk, Lable suct pphgl glog 15,25
are shifted while being caused to work on the back surface of a wafer W that
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 25 is stretched or shrunk and moved upward or downward by the
wafer pressing mecha:riism 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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38 t he dust renoving nmeans renoves dust attached to the back surface of

t he sem conduct or wafer suction-held on the wafer chuck table. 39
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above the dicing tape DT, for applying the dicing tape DT (S9).

25 Then, the dicing tape DT is applied to the ring frame f with the
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15 The separator table 17 on which the mount frame MF is placed 1s

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).

'I‘hereafter, the wafer mount frame MF from which the surface
protective tape PT has been separated is discharged from the tape separator
unit 19, alignment is 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 MF are
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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
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where the second brush brlstles 400 act on the back surface of the wafer W.
The other constituents of the construction is the same as in the
5 above-described embodiment and the same symbols are attached to the
same constituents and description thereof will not be given.

Then, description will be given of a transport operation of the
semiconductor wafer transport apparatuses adopting the both modified
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 is 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 vacoum 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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Thereafter, after the wafer W is transferred to the wafer chuck table
7 in step S7, the second vertical movement cylinders 530 are operated
toward the lower stroke ends to move the second brush bristles 400 on and
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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may also be employed as a single application in addition to the second brush
bristles 530.
In the above-described embodiments, the first wafer cleaning

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 diametex of the wafer suction stage 380 and the first brush arm 310
1s 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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with the first and second vacuum pumps 370 and 470, while a construction
may also be adopted in which in cleaning, suction mechanisms using
vacuum suction 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

25  to the foregoing specification, as indicating the scope of the invention.
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10X removing dust attached to a portion with which the semiconductor
wafer is brought into contact by holding the semiconductor wafer in advance
of the contact of the portion with the semiconductor wafer.

2. The semiconductor wafer transport method according to claim 1,
wherein

10 the contact portion is a portion with which the back surface side of
the semiconductor is brought into contact.

3. The semiconductor wafer transport method according to claim 1,
wherein

the contact portion is a portion with which the front surface side of

15  the semiconductor is brought into contact.

4. A semiconductor wafer transport method of transporting a
semiconductor wafer to various kinds of processing steps, the method
comprising the step of:

removing dust attached to the semiconductor wafer in a state where

20  the semiconductor wafer is held.

5. The semiconductor wafer transport method according to claim 4,
wherein

dust attached to the back surface side of the semiconductor wafer is

removed.

25 6. The semiconductor wafer transport method according to claim 4,
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-dYNC a surface of a semiconductor wafer is removed.
8. A semiconductor wafer transport apparatus equipped with wafer
holding means for placement-holding or/and suction-holding a
10  semiconductor wafer in transportation of the semiconductor wafer, the
apparatus comprising:
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.
15 9. The semiconductor wafer transport apparatus according to claim
8, wherein
the wafer holding means is an alignment stage on which a
semiconductor wafer is not only placed but also suction-held and aligned,
and
20 the dust removing means removes dust attached to a wafer
placement surface of the alignment stage.
10. The semiconductor wafer transport apparatus according to
claim 8, wherein |

the dust removing means is an arm having brush bristles implanted

25  on an opposite surface thereof to the wafer holding means, and
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the dust removing means is an arm having brush bristles implanted
on an opposite surface thereof to the wafer holding means, and
the arm is located in the vicinity of the alignment stage so that one
end thereof is pivotable around a shaft axis in the vertical direction.
12. The semiconductor wafer transport apparatus according to
10  claim 9, wherein
a wafer suction stage of the alignment stage rotates.
13. The semiconductor wafer transport apparatus according to
claim 8, wherein
the wafer holding means is a wafer chuck table suction-holding a
15  semiconductor wafer, and
the dust removing means removes dust attached to a wafer suction
surface of the wafer chuck table.
14. A semiconductor wafer transport apparatus equipped with
wafer holding means placement-holding or/and suction-holding a
20 semiconductor wafer thereon in transportation of the semiconductor wafer,
the apparatus comprising:
dust removing means removing dust attached to the semiconductor
wafer held in the wafer holding means or to a surface protective adhesive
tape applied to the semiconductor wafer.

25 15. The semiconductor wafer transport apparatus according to
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5 the dust removing means removes dust attached to a surface of the
semiconductor wafer held on the alignment stage.
16. The semiconductor wafer transport apparatus according to
claim 14, wherein
the dust removing means is an arm having brush bristles implanted
10  an opposite surface thereof to the wafer holding means, and
the arm reciprocates on the wafer placement surface of the
alignment stage.
17. The semiconductor wafer transport apparatus according to
claim 14, wherein
15 the dust removing means is an arm having brush bristles implanted
an opposite surface thereof to the wafer holding means, and
the arm is located in the vicinity of the alignment stage so that one
end thereof is pivotable around a shaft axis in the vertical direction,
18. The semiconductor wafer transport apparatus according to
20 claim 15, wherein
a wafer suction stage of the alignment stage rotates.
19. The semiconductor wafer transport apparatus according to
claim 14, wherein
the wafer holding means is a wafer chuck table suction-holding the

25  semiconductor wafer, and
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the dust removing means removes dust attached to the back surface

of the semiconductor wafer suction-held on the wafer chuck table.
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