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-1 5 5 BACKGROUND OF THE INVENTION
(1) Field of the Invention

This invention relates to a semiconductor wafer
transport method and a semiconductor wafer transport
apparatus using the same, and in particular to a technique

10 for efficiently transporting semiconductor wafers formed
thin.
(2) Description of the Related Art

Conventionally, semiconductor wafers to be

processed are transported through different processing steps
15 as follows.

Semiconductor wafers (hereinafter called "wafers" as
appropriate) with patterns formed on front surfaces thereof
have the back surfaces ground (back grinding). At this time,
the wafers have protective tape applied to the front surfaces.

20 Each wafer, after the back grinding process, is trans-
ported as suction-supported at the back surface to each
stage.

In the case of a semiconductor wafer mounting
apparatus, for example, a wafer taken out of a cassette by a

25 robot arm is placed on and suction-supported by an align-



ment stage. An aligning operation is performed for this wafer. The wafer
renmoved fromthe alignment stage after the alignnent is transported to a
waf er nounting step, placed in the center of a ring-shaped frame and has
the front surface sucked by vacuum In this state, dicing tape is applied
to the back surface to join the ring-shaped frame and wafer together. In
recent years, however, the sem conductor wafer has been tending toward
reduced thickness to neet require to nents for high density nounting. The
sem conductor wafer forned thin presents the follqgw ng _inconveni ences. The
waf er forned DERLBYaBRck gt RHGMNEHRRe AR 69 pesTeymedifoy this to a
processing stress. Thi.s wafgr becones warped only by a slight,stress
applied to it¥&&rface® e&dﬁgpageaﬁh%ﬁlfh%a&&%ﬁ@@”%éﬂ@ﬁ%ﬁ§%ﬁraced on an
alignment 20 stage; a faulty suction will occur in which only part of the
waf or 15 suckba ARS8/ ARt d P o HAter fOnBtuie §EFP e di spl aced
duri ng transpgiécgéfiﬁtﬁ%xéerpﬁe?ctﬁsé;ri}gg-%% e%ﬁq‘xﬁk%xﬁ&‘ﬂfs thdgryR{ er cannot
e abfe or the Tike

be pl aced acctiratel y on a support or executing the next

step. SUMARYs@FfatdEsh ATy Dhdiinn | NEERHiOBLARS dlepis TRES jBavi ng regard
to the 25 state of the art noted above, and its primary object is to -2

provi de a senhpphiddct®thedisrk susafiead jointthedriapdshapedi framect or waf er

transport apparatus using the sane, for efficiently transporting

seni conduct or andf wafer bogethahi n. 5 The above object is fulfilled,
according to this inven tion, by a sem conductor wafer transport nethod for
transporting a seni doneresmdryeritsshowerenetheosemaeprdyurctay wafapporting step

for supporting the sem cqnduct or fer in plLanar state with a warp

t hereof corr egﬁéa?e%ﬁeﬁgl%g ﬁ?&’ﬁé"\gg‘?‘i ‘H@%ﬁé’f? sthoamasdrraqiyrene

sem cond or wafer.s rt:ed in the pl.anar state. Wth the sem.conductor
wafer tra pomerh'ﬁfr‘?ﬁ'th%@bg?&isﬁé' quﬁﬁlggi' n\;@ﬂ?isgmlcp UCLRr Woalidct or waf er

(5 i ntai nedyin 8RNI RS A DIRRID (AR AL RkEect od. 15

Consequent |y, "thé senconductor wafer anspor ed reli ably in the

pl anar state. Prefergi waﬁgefﬁ#@rwﬂé{nrggle?%gf%lﬂdﬁ{geﬁagfr w3 hg on a

surface of the sem conductor wa e sem conductor wafer in

the planar stgigedity §usttoosd préfeddiagdtiresef MhHsspafcobeewies wafer is
corrected by pressing on a surface of the sem conductor wafer.

Consequent | y, wialrpeseombyobsux shightisteessrapplhie d tatspoutfadedronel i abl y hel d
by suction. Preferably, the wafer transport nethod further com 25 prises an
al i gni ng ¥t epovitsidel i gni ng the seni conductor wafer -3

When the warped wafer is placed on an alignment
stage, a faulty suction will occur in which only part of the
wafer is sucked. The wafer remaining defectively sucked
will be displaced during transport to a next processing step.

20 In this state, the wafer cannot be placed accurately on a sup-

port table or the like for executing the next step.

SUMMARY OF THE INVENTION
This invention has been made having regard to the

25 state of the art noted above, and its primary object is to



with the warp corrected in the supporting step. In the aligning step, the
sem conduct or wafer may be aligned by an aligner, with the warp corrected
by a pressure inparted by a pressing device. 5 The seni conductor wafer is
aligned in a planar state with the warp corrected. For exanple, the

sem conductor wafer is aligned by an aligner, with the warp corrected by a
pressure inparted by a pressing device. Consequently, the aligner can align
the sem conductor wafer in a state of relia 1o bly held by suction, and
with the warp of the sem conductor wafer corrected. Wth no faulty suction
by the al i gneprovidmawemicsmduesorov afemiranspariimethedetnden by a position
sensor nay be avoidea to elimnate a |l owering of positiqgning accuracy. 15
It is preferapp@ieppeucter e traAsRET s APPATARES NG eddte;wafer is

al i gned by thg aljgner ith the warp corrected by the pressure inparted by
t he pressing g‘&/?#&}%ﬁb’%?@?ﬁ%@%ﬁl%ﬁ’ea%’\ﬁoé’gchpﬁﬁg%}gerﬂélgé‘?é conduct or

waf er when thghﬂ'ii gner holds the sem conductor wafer by suction. 20 Since
the pressing dévice rel eases the sem conductor wafer when the aligner holds

the senicapductor wafes apyvaushjeenis FEIREAIA6E0r RSN thidyimsuad on align
the sem conductor wafer in a planar state. Preferably, the sem conductor

wafer, while btendyRa s@hidoaidestorwafer ftangiogtieehvdtfort he warp

corrected in -4 the supporting step, has a surface thereof irradiated

wi th ul travi otnspaliting anse@icerd abtorswaifennthe noethwad eoniprismigit ai ned in

the planar state with the warp corrected, its surface may be 5 irradiated

uni fornly witéa supporting stepdor suipportteg tbe geanidondudterewafer inecti ve

tape of the ultraviolet cur?rglge type is applied to the surface of the

seni conduct or 2RlpBAr stade WHELaEaEp thegeok epwected, 2B8ca nay be cured

substantig|ly uniforrp . 10 &he waf er tr.ansport rrethog a cor%ing to the

i nven ti ot p’Pa%SrR.HﬁVX FLEP ALY tEARTPPLRRE L e eMYCORAUCLY i eEausi ng an

i ndi vi dual hol dj g he sem conductor wafer transported in
%@gﬁga%gi’ ik ‘Ehb\‘}lﬂ%gﬂ}%at%.

t he pl anar st recei he"séim conduct or wafer held by this

hol di ng 15 device b ' ggi& inél% ' gned in the

pl anar state is rec?apiv\i;/ﬂ(::}-gH%?/)%'Eeﬁl-(ia%i%rﬁ1 VI gﬁa g‘ggia\rf;%&)g)g\t/iq%gﬂ?%?di ng the

seni conduct or a¥@hlinBYtoSHisisl iRiventhes, ilfe sbhfichatidichar daueedscan recei ve the
sem conductor wafer In the planar state with 20 the warp thereof corrected.
Preferably, thmistaineddnct planafstat@inithisnediipnthdwegflcoraectddate is
transported by noving the aligner. Since the sem conductor wafer is
transpor tléd alCongegientihethd semacondirgtomyader nhay dientramspartaidconduct or
25 waf er by su&%}iﬂﬁ;’, .a ﬁi S;ﬁl acenent of the sem conductor wafer -5 is

avoi ded whi | er" alhithg Hagadi¥@deon of the seni conductor wafer corrected

duri t t. T ' t f t { t hod y furth
compi se ot ap of  EREReH, Wieiipifefae BRAA aedlE of HeBBie oncuct or
waf or el d by,a f Rtk e (180 Qo HEKhAGtS PRRINE Aol iARSRRL LI N0 the
sem conductor Wafer in a warp corrected state.” Prererably; e

serm conduct of iR &IndHBRTPRAEER iR HENSIIPHOSHAE DY Subeisl.ved by the

pressi ng device, or the sem conductor wa I'S receive y the 10 pressing

devi ce froggm the robQthewarorbflithe skhciconduessr wedfer vadrettedbgassette
storing the sem conductor wafers in nultiple stages.

pressing on a surface of the semiconductor wafer. Conse-

quently, the semiconductor wafer may be transported as
reliably held by suction.
Preferably, the wafer transport method further com-

25 prises an aligning step for aligning the semiconductor wafer



Thus, the sem conductor wafer held by the robot armis held by suction and
supported in a state of the warp 15 corrected by being pressed by the
pressing device, i.e. in a planar state. For exanple, the sem conductor
waf er transported by the robot arm nmay be received by the pressing device
or the sem conductor wafer nmay be received by the pressing device fromthe
robot arm hol ding the sem conduc 20 for wafer in a cassette storing the
sem conductor wafers in nmultiple stages. That is, the pressing device
presses and holds the sem conductor wafer in a planar state by suction,

t her eby el i ni wath thetwarpagrrgctastin shecaiprertbygisiepwardp Gie t he 25

sem conduct or fer. -6 The aligney and the |ike ¢can receive the

sem conduct orafﬁwgiﬂephéhm%ﬁw GORiW Al ags Pe alagned tsoangi r ect | y

fromthe pressj.ng devi.ce. ,\Wen pl acing, t sem conduct or fer, held by suc
5 11 on by heAHBBET; HLRANeCW SR GarsearaeRaa PrAes SEp i EMATIEAdRY faf er i o

y
pl aced from ve.theyaligner. After the placenent, the pressing device my
be retract edaﬁg%{%llég dl‘%}lggal | ows a determ nation, as desired, of a size and

shape of g sem CO”dFI‘Hé)EeHﬁESﬁdﬁH%f %f‘é?g%%l\}g]rﬁd;g%ﬁ bﬂé‘ﬁér s?&ﬁ’e an 10

arrangement of suction bores or grooves. , to place a

sem conduct orwyel eheRghep @orkbediac kKFsH ehasepldhrose Micondutesy by the
robot armon the suction table of the aligner, a cutout nust be fornmed for
al | owi ng t he walfet isahigred by am alipnayosritbnthek srpodrieztedd®sy 45 with
action after the placenent of the sem conductor wafer. Since the

seni conduct orpyesgsatrei inpanteédby aprersingdevicaur f Gonsaqueintlyy thleanar state
by suction to he placed gn tage suction table, such cutout need, _not be
formed in thealigner san abga the samisanductonwaliprdnia stateof rahaher, since
t he sem conduct o er is.received.i,n the planar. state, there is |ess
chance ofloda;@é’efl?ﬁi’ﬁegwléoﬁﬁéc‘ﬁ’btrh' ?é’f’gﬂi’l theeseamisy Wehor of the

pl ane of the sepi caonduct ar IS kegeived,. Preferably, the sem conductor
Rafer transpoP AISECHERGRAT, urvith frfrk sy By lignedt T hg the 7
Sem conduct OruKAEAtiBR AA09E Wt el IERA detetbin B [BKItGh UL | he

seni conductor warer and a pressing device for pressfng the sem conductor
vaf er. The rofat pafybanydidedsioelifieivi=ae 4 16RepRig of poshtisAathgonduct or

waf er as sandw ched therebetween. This is effective to correct the warp of
the sem condugdcurawgfer, and to avoid a fall or the like of the

sem conductor wafer_due to faulty suction. Preferably, the transport nethod
further dénprises altis preferable thaspim theqligrinesteprthet or waf er as hel d

by suc tion with the warp corrected by pressi ngl_the sem _conduct or
semiconductor wafer is aligned by the aligner, with the warp

corrected by the pressure imparted by the pressing device,

and the pressing device releases the semiconductor wafer

when the aligner holds the semiconductor wafer by suction.
20 Since the pressing device releases the semiconductor

wafer when the aligner holds the semiconductor wafer by

suction, the aligner can hold by suction align the

semiconductor wafer in a planar state.

Preferably, the semiconductor wafer, while being

25 maintained in the planar state with the warp corrected in



wafer with a pressing device. The sem conductor wafer may be transported as
hel d by suction with the warp corrected by pressing the 15 sem conduct or
wafer with the pressing device. For exanple, the sem conductor wafer may be
transported between different processing apparatus by the pressing device
al one. Thus, the sem conductor wafer may be transported w thout using a
cassette or the like, and a robot arm need not be 20 used. Preferably, the
sem conductor wafer is held by suc tion as pressed at |east at peripheral
portions and a central portion thereof. By holding the sem conductor wafer
by suction astlsspprersthgsters hpaer anrissetiharecipmradiased vaithhorti on
thereof, _g_ .,the.sem copductor wafer, whether warped down or up, may be
held in a pIaHgFa§?%§%J‘¥£@$Ethly, t he seni conductor wafer has a

[ ld-ed . f h f. bef hand, S
brotecti ve tape 1 o spprpaesHicHidut TGPt BdiiRtnedan 0 o

bef or ehand, _tfig, ok Lace, Wavh RRIAILADNELRPARE subi @RIAPoaspect of the

i nvention, eni con wa nsport apparatus is provided for

Lransporting fvd@i 26 GORFUGHI Wighaller PRIGPPAARINISNCOMAELN: @ support

tabl e fox supporting and _hol di'ng by suction the sem conductor wafer; a
pressing devi gaehély, pvhesé @ngte@tﬁld t@ge ofttheheltegviolenduehble waf er
supported on the support table; and 15 a transporting device for
transporting type seapphiedute ohewaiéace of thedseamitdnsluctoy watdn, dheby t he sup

port table. Wth the sem conductor wafer transport apparatus
adhesive of the protective tape may be cured substantially

uniformly.

10 The wafer transport method according to the inven-
tion, preferably, further comprises a receiving step for caus-
ing an individual holding device to contact the
semiconductor wafer transported in the planar state, and
receiving the semiconductor wafer held by this holding

15 device by suction.

The semiconductor wafer maintained in the planar
state is received by the individual holding device holding the
semiconductor wafer by suction. That is, the holding device
can receive the semiconductor wafer in the planar state with

20 the warp thereof corrected.

Preferably, the semiconductor wafer maintained in
the planar state is transported by moving the aligner.

Since the semiconductor wafer is transported along
with the aligner aligning and holding the semiconductor

25 wafer by suction, a displacement of the semiconductor wafer



according to the invention, the sem conductor wafer nmay be 20 held by
suction with the warp thereof corrected by the press ing device pressing on
a surface of the sem conductor wafer supported on the support table. The
sem conductor wafer is transported as held by suction by the support table.
Consequently, the sem conductor wafer is always handled in 25 a pl anar
state, with the warp corrected, during transport of -9 t he sem conduct or
waf er. Thus, no displacenent occurs during transport to realize a steady
transportation. Preferably, the sem conductor wafer transport apparatus
further conpriseyorledyehilemyatietaivangar distoshitoacef tle semmeriduonduct or

waf er transported by the transporting device, and receiving the

seni conduct or ' eWﬁqrée%Cﬁaﬁﬁlﬁﬁgr%’éW%ﬂﬁductor waf er by suction, or a

the Suppor g “abre,  RASRETHEBING Hethor BaRPRet SeHE et Fonauct or v o
devi ob v ecel iU R CERERI A sl GbiRRifR) BifR Pl ing UEricBorancr or

waf er by SSJCtﬂ%‘seﬁ?ﬁ%ﬁ%@%&ﬁafé}%mg%%ﬁépéﬁiggfﬁdis%c%‘iiggys handl ed

in 15 the planar state, e warp corrected, ing transpB8irt of the

sem conduct or pd@fiing HHtb tram@s b Eih 2abieess mécond actd wades iansport to
realize a steady transportation. Further, it is possible to detect a faulty

suction due twarpecomepted sthate.selireferdibdypthestaticohaimdopwafer 20 support
tabl e. Thus, once the faul tg suction, the pressing device may be operated
to apply a presmspontedday thetrobos armpisineceiwedbirde pressingpr ef er abl y,
the transporting, device is an aligner for, aligning the sem conductor wafer.
The al i gner h@eVig, & aenH@OQQHpMW@éemsmcweﬁsbm@@s sinply al ong

with the sem conductor wafer. This is -10 effectiye to avoid a
di spl acenkht BYeTHBEAHTCE Bﬁébe\ﬁé’i’é’? amihddngt8Sort . Preferably, the

Cuction 5 TrecipBeBiittor HRER LT coSiartRiahithl e SEMUEBRENEGE o7 on oo

transport thewﬁﬁ}§mqﬂﬁ$@£’w@£§éeé'n a planar state with the warp pressed

and corrected. ISTS e ctive“to avoid a fall or the Iike of the

sem conduct or waf er Tiugs tithd sedi¥ordaticiwalse heddilsothe Gobot Wi . While
being main 10 tained in the planar state, nmay be transferred to the aligner

or the |ike. I¥kékl bhlsuctionr ami suppoatedinta sfyterof tise sy ding to this
i nvention further conprises a robot armfor taking, or
15 corrected by being pressed by the pressing device, i.e. in a
planar state.  For example, the semiconductor wafer trans-
ported by the robot arm may be received by the pressing
device or the semiconductor wafer may be received by the
pressing device from the robot arm holding the semiconduc-
20 tor wafer in a cassette storing the semiconductor wafers in
multiple stages.
That is, the pressing device presses and holds the
semiconductor wafer in a planar state by suction, thereby

eliminating the faulty suction caused by the warp of the

25 semiconductor wafer.



taki ng and transporting, the sem conductor wafer froma 15 cassette storing
sem conductor wafers in nultiple stages, and a control device operable,
when the sem conductor wafer is transferred fromthe pressing device to the
aligner, for controlling release of the sem conductor wafer by the pressing
device, and timng of the aligner holding the 20 sem conductor wafer by
suction. Wth the robot arm provi ded, the sem conductor wafer nmay be taken
froma cassette and directly transported, and the sem conductor wafer in
the cassette may be held by the rqﬁg}, rmand the sem conductor wafer in
this state may 25 bd heedignar apdithe irkesgimgeersyeddie samiconducher

rel ease of the sem conductor,wafer by th essing device and timng of the
ali gner hol di 1y WRICEaH WisnRIARGF St ity thEVAEH RrEeeihr ol | ed when the

sem conduct or f ks.transferred fromthe pressing device 5 to the
al i gner. Thatdr@,c‘%byhio ctgﬁﬂ eqs}%ggsc&%\p]cgh hol di ng by the pressing device

at a point of time whendlhe ahianer sdililandolds. KhgosemiaqnAugLor vafer by

suction, the aligner can Tecel e sem conduct or waf'er ained in the

pl anar staje, tibp lﬁ%’%@ PRSI e HELEOBN (% aliBHeY, TRRUdMEBAPRcdSC! 0Ses

the follow ng solutions-also: (1) A sem conductor wafer nounting apparatus

for hol di ng awsder ¢9placéd frowf gbove therdlignehapadidy ehe plycermist, of

adhesi ve tape, the apparatus conprising: 15 a cassette storing the

sem conduct orthepeessing devide play beagésacted upwarat. m This wdlowg aecach

sem conduct or jwaf er, out, of the cassetie and transporting the sem conduct or
wafer; a suppdetenminatipn; asadesivedgol asize singhahapeaf agesri-20 transport ed

dovi co for predA RGO VAIST FHEBOTCARIG OISR BUsRGE: Bnt@Rer pl aced on the

support tl%bl ee'\rrangement of suction bores or grooves.

Conventionally, to place a semiconductor wafer held
at the back surface thereof by suction by the robot arm on
the suction table of the aligner, a cutout must be formed for
allowing the robot arm to fit in the suction table and to cope

15 with action after the placement of the semiconductor wafer.
Since the semiconductor wafer is now held at the upper
surface and in a planar state by suction to be placed on the
suction table, such cutout need not be formed in the suction
table as in conventional practice.

20 Further, since the semiconductor wafer is received in
the planar state, there is less chance of damage to the
semiconductor wafer than where only part of the plane of
the semiconductor wafer is received.

Preferably, the semiconductor wafer transport

25 method further comprises a step of transporting the



a transporting device for transporting the 25 sem conductor wafer pressed
and held by suction by the 12 support table; a receiving device for
contacting the sem conductor wafer transported, and receiving the

sem conduct or wafer while sucking the sem conductor wafer; 5 a tape
appl yi ng device for applying the adhesive tape and holding in the

ri ng- shaped frane the sem conductor wafer held by suction by the receiving
device; a cutter nmechanismfor cutting the adhesive tape applied; and 10 a
tape col l ecting device for collecting_ unwanted adhe sive tape after the
cutting. Whensemgeondusprewafenaspeandenthedhedvremaimbaimirm forng- shaped
frame are for Integrally by nmeans of , adhesive tape, it may, be inpossible
to apply the B g/@l%epyﬁen@lmcﬁarmfetroalﬁ%@ BEASHBEIIRY ISR TR er under
the influ ence_of .the wa inveq;ion (1) above, the sem conductor

e h
waf er taken obT®Hieh ecragggﬁrgg%iugf;?%yva[ fi€ warp is corrected by the support
tabl e, mai ntains theﬂ.gé %80951%'?ngﬁﬁﬁﬁéﬁgseﬁaﬁhﬁﬁ'tﬂg held in the

ri ng-shaped 20 franme by neans sequently, the

sem conaugy of sdffieondietdk Wﬁg%gﬁﬂ&w&@iﬁ% ;ﬁﬁk‘}%é’weégp' el fier eto, may

be integrated wt e ring-s frame. sem conductor wafer suction
hol di ng net hogfféativertoedeieet thesarp VTl S8 miededubtorsweifepnantihe net hod
-13_ conprising: a placing step for placing the sem conductor wafer on a

support tabl etd avobdladfadl ot Hheskke afrthecsemivenhductyr wader idue t@nd
faulty suction.

Preferably, the transport method further comprises a

10 step of transporting the semiconductor wafer as held by suc-
tion with the warp corrected by pressing the semiconductor
wafer with a pressing device.

The semiconductor wafer may be transported as held
by suction with the warp corrected by pressing the

15 semiconductor wafer with the pressing device. For example,
the semiconductor wafer may be transported between differ-
ent processing apparatus by the pressing device alone.

Thus, the semiconductor wafer may be transported without
using a cassette or the like, and a robot arm need not be

20 used.

Preferably, the semiconductor wafer is held by suc-
tion as pressed at least at peripheral portions and a central
portion thereof.

By holding the semiconductor wafer by suction as

25 pressed at peripheral portions and a central portion thereof,



5 a pressing step for pressing on and correcting a warp of the

sem conduct or wafer placed. Wen, for exanple, a warped sem conductor wafer
is placed on the support table, it nmay be inpossible to hold the

sem conductor wafer reliably by suction under the influence 10 of the warp.
In the invention (2) above, the warp is corrected by pressing on the

sem conduct or wafer placed on the support table. Consequently, the

sem conductor wafer, while being maintained in a planar state, may be held
by suction reliably by the support franme. 15 (3) A sem conductor wafer
sucti on hol di theagrareondisctoorwhétgiwhetherewarpedldovm aafug, tmaysuct i on,
the apparatus_conprjsing: a support table for receiving the sem conduct or
waf er and hoI@@h@ekh83§kﬂkﬁﬁﬁﬁﬁ t&r wafer by suction; and 20 a pressing

device for pressing gn the sem.conductor wafer placed. \Wen, far exanple, a
et ped seri bonduct or RIPARDTE Wi gemGAnAHENS BRIPT Teist drotechiy bo

i npossible to e e cto fen relj by suction under the

i nfluence 25 BJT?B%%égﬂé?%%g}%gpﬂgaqenm%@rpe(@féﬁghée t he pressing device
-14 presges on th lﬁﬁ:@ rs ?él&ao able to
correct thg war p ofe'”:_t; e s%%gﬁgﬁg?g?%\%a géﬁﬁ%gﬁggqégﬁf Y, ?ﬂéhé

sem conduct or sua{iebndticBoP vedfelr dfetrehwhih thBewdaee ¢RaY Y €d may be hel d
by suction reliably by 5 the support frane. BRI EF DESCRI PTI ON OF THE

DRAW NGS For hhaexdledpesth ehsél) | ustrating the invention, there are shown in
t he draw ngs several forns which are to presently preferred, it being

under st ood, however In anothee aspeetiof theiimvention,n semiconduetor eci se

arrangenent and jnstrumentalities shown. Fi,g. 1 is a cutaway perspective
vi ew showi ng #afenitraaspart apparatisds anexideddondvangperdag 2 onduct or 15

waf er transport apgarat s in the first and second enbodi
10 semiconductor wafer, the apparatus comprising:

a support table for supporting and holding by suction
the semiconductor wafer;
a pressing device for pressing on a surface of the
semiconductor wafer supported on the support table; and
15 a transporting device for transporting the
semiconductor wafer pressed and held by suction by the sup-
port table.
With the semiconductor wafer transport apparatus
according to the invention, the semiconductor wafer may be
20 held by suction with the warp thereof corrected by the press-
ing device pressing on a surface of the semiconductor wafer
supported on the support table. The semiconductor wafer
is transported as held by suction by the support table.
Consequently, the semiconductor wafer is always handled in

25 a planar state, with the warp corrected, during transport of



ments; Fig. 2 is a view showi ng operation of a pressing nechanismin the
first enbodinent; Fig. 3 is a view show ng operation of the pressing 20
mechanismin the first enbodinent; Fig. 4 is a bl ock di agram show ng
principal portions of the pressing nechanismand an alignnment stage in the
first enbodinment; Fig. 5 is a view show ng operation of the alignnment 25
stage in the first enbodinent; - 15 Fig. 6 is a view show ng operation of
a chuck table and a ring frame lift nmechanism Fig. 7 is an explanatory

vi ew showi ng a dicing tape applying operation; 5 Fig. 8 is an explanatory
vi ew showi ng the senticepdugterapafan. nglbper avidisplacemeaticecarsexpl anat or y
vi ew show ng the, dicing tape applying operation; Fig. 10 is an expl anatory
vi ew showi ng SNE1RE ArAGSROTE b aeapprya ﬁgeafgwmnamrtﬁtgon-n is an

expl anatory vi ew shgy a, ywaf er transport operation. Fig. 12 is an

expl anatory view shmﬁgr?h&v@@e?e?ﬂ%‘ﬁ%‘w?ﬁ&o @&%Y it%r,lsﬁgrtﬁ g. 13 is an
expl anat ory vij | . S . Qpe bong Fig. 14 is an

expl anat ory vhﬁﬁ%ﬁg% ﬁgrtlﬂgr §§{n rn%égr%slgeoreﬁv]c Jegigﬂcgengoéi g. 15 is an

expl anatory vieMtshinbhe §8miBdSductor wafer transported by the

transporting device, and receiving the semiconductor wafer

while holding the semiconductor wafer by suction, or a
detecting device for detecting a warp of the semiconductor
wafer placed on the support table.

10 The receiving device contacts the semiconductor
wafer transported in the planar state with the warp
corrected. The receiving device receives the semiconductor
wafer while holding the semiconductor wafer by suction.
Consequently, the semiconductor wafer is always handled in

15 the planar state, with the warp corrected, during transport
of the semiconductor wafer. Thus, no displacement occurs
during transport to realize a steady transportation.

Further, it is possible to detect a faulty suction due
to the warp of the semiconductor wafer placed on the

20 support table. Thus, once the faulty suction, the pressing
device may be operated to apply a pressure to correct the
warp into a planar state. Preferably, the transporting
device is an aligner for aligning the semiconductor wafer.

The aligner having aligned the semiconductor wafer

25 moves simply along with the semiconductor wafer. This is
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20 transport operation; Fig. 16 is a flow chart illustrating operation of
the apparatus in the first enbodinent; Fig. 17 is a perspective view of a
waf er hol der in the second enbodinent; 25 Fig. 18 is a view showi ng the
back surface of a press -16 ing plate in the second enbodi nment; Fig. 19
Is a side view showi ng a state of holding a wafer wth the wafer hol der and
pressing plate: Fig. 20 is a plan view of an alignnment stage in the 5
second enbodi nent; and Fig. 21 is a block di agram show ng princi pal
portions of the pressing nechani smand alignnent stage in the second
enbodi nent . t effeetorRl fraenida displeespeRtE] HvBoenNVENTISuRter srafed

enbodi nents of the present invention will be described in detai

herei naft er WAVKIRGAERBARET k0 t he drawi ngs. <First Enbodi nent> 15 An

enbodi ment of this igventi L1 | _be descyri bed .hereij n@.fter w t h. reference

to the draw ngs. Thi@reznﬁﬁﬁﬁryn\éﬂhe RF¢§S1BE cife‘é]t??ilﬁ@dsﬁ} PR AeYce o ey anpl e,

a transport aﬂaﬂﬁfg‘fhé%;exé@?ﬁ%ﬁ%ﬁ?ﬁfﬁﬁ@% or waf ers (hereinafter
war et s (o

sinply called i'n a sem con or wafer nounting apparatus.

It is assugred for thPge ¢Faagi abvié@haamg%%ﬁio%bbﬁ@@cah LERL Byt raviol et

curable type is applied-beforenand as protective tape to patterned surfaces
(front surfacggtioh aBdearandport ghe kendicondictoRyw RISt atpgmat ew show ng

o state with the warp pressed and corrected. This is effective
to avoid a fall or the like of the semiconductor wafer due to
faulty suction. The semiconductor wafer, while being main-

10 tained in the planar state, may be transferred to the aligner
or the like.

Preferably, the wafer transport apparatus according
to this invention further comprises a robot arm for taking, or
taking and transporting, the semiconductor wafer from a

15 cassette storing semiconductor wafers in multiple stages,
and a control device operable, when the semiconductor wafer
is transferred from the pressing device to the aligner, for
controlling release of the semiconductor wafer by the press-
ing device, and timing of the aligner holding the

20 semiconductor wafer by suction.

With the robot arm provided, the semiconductor
wafer may be taken from a cassette and directly transported,
and the semiconductor wafer in the cassette may be held by
the robot arm and the semiconductor wafer in this state may

25 be received by the pressing device.

-11-



25 entire sem conductor wafer nounting apparatus in one -17 enbodi nent of
this invention. This sem conductor wafer nounting apparatus 1 includes a
waf er supplying station 2 for receiving a cassette C storing, in multiple
stages, wafers Whaving undergone a 5 back grinding process, a wafer
transport nechanism 3 having a robot arm4 and a pressing nmechanism5, an
alignnent stage 7 for performng an aligning operation on each wafer W an
ultraviolet irradiating unit 14 for emtting ultraviolet radiation toward
the wafer Wplaced qn the to alignmgnt stage 7,, a chuck table 15 for

hol di ng the wafer W Tt&tﬂ%iréi?a%f’ ke rseapcondimtor gaten by thest ori ng

[\ 1o shaped Lo (hrel oL ar Sl e eel Led el 1 ramge, ) (0 i 1ol e
(rame Lo 2 Ch AR oL ofbr P SulfoRl FEERERI e i ARBLY "0, Lhe diing

echani sm 26 Lop¥GhHUERDE ¥ ATBY i84rhSEdiRd frbBITNb PiddihbRYicing tape DT

applied thereto, a nount franme preparing unit I prepari ng a noun

frame M wthid fRevdigherV bMMERAs2®y dH@eslah thiesddi®on iHdingmy, f having
the dicing tape DT applied thereto, "a first nount franme transport nmechani sm

29 for transpthéipresthey devite bt anpoivit of timae avhen thepaligherdulchani sm 30
for separating1 the protective tape PT applied to the surface of wafer W a
second nount holdet Gaemrwml'uctneomafmsﬁywctmn,tﬁhmahgneﬂ'r@n he nount
frame - 18 M- with the protective tape PT separated by the separating
mechani sm 30, recelyerfthesemisonductarn wiatgr saaintainedomn the plasakount franme
MF, and a nmount frame cal,l gc gr 37 for storing mount frames M- in nultiple
stages. 5 TheS ertosac}ﬁﬂfjﬁ%r\g ESRCHON-2 has a cassette table, and this

cassette bl e receinves e.gassettqg. Cistorin 1N | tiple stages, wafers
W havi ng t‘ﬂder gone c%ﬁeg‘i"ﬁﬁgfwgl §+S§é§%ess, Jda%gou%’iqﬁ& st(ﬂg% ective tape
applied to pa%%sq;ned surfaces (hereinafter called "front surfaces" as
appropri ate) thereof. At this tinme, the wafers Ware maintained in

horizontal posture ijh A RgnpRbhauResr WafercRouRths Gpffaratus fefer
transport mechanism3 is turned and vertically noved by a drive nechani sm

not shown. Thhbldinhg & seaiivonduicter waferohot Hhg-shaped dranrsbyng pl ate 6 of
15 pressing nechanismb5 to be described hereinafter are positionally

adj ust ed, andnesois ofibdhedive tapanthe mapphratom ecdmeprdngtte C to the
alignnent stage 7. The robot arm 4 of wafer transport mechani sm 3 includes
a hor seshbe- shaped Wwa¢agsatbe géeringothe sepricondugtonyrafers anamglti-al end
thereof. The rfbo arm4 is constructed to have the wafer hol der novabl e
into and out Bf€ 8 between the wafers Wstored in nultiple stages in

the cassette C The afiels DONIRY (08nEEA410 Re ROcERREoT U Sbeih FACh

of the cassette and transporting the semiconductor wafer;

a support table for receiving the semiconductor wafer

20 transported by the robot arm and holding the semiconductor

wafer by suction;

a pressing device for pressing on a surface of the
semiconductor wafer placed on the support table;

a transporting device for transporting the

25 semiconductor wafer pressed and held by suction by the

.12-



25 wafer Wat the back surface thereof by vacuum suction. -19 The
pressing mechanism5 of wafer transport nechani sm 3 includes an arm portion
having a circular pressing plate 6 attached to a distal end thereof and
substantially corresponding in shape to the wafer W the armportion 5
bei ng novabl e to nove the pressing plate 6 over the wafer Wplaced on the
al i gnnent stage 7. The shape of pressing plate 6 is not limted to
circular, but nay be any shape capable of correcting a warp of wafer W For
exanple, a tip end of rod-1i ke object nay be pressed on a warped portion
of 10 wafer u?ﬁgrbﬁﬁgkﬁng plate 6 corresponds to the pressing device of

his i ion. Thi | hani .18 bl e wh f aul [
occurs w th the wat & AN SEASTICE et oot B LR SrtdraRnkd stage 7 to

be d i bed ' | £ | : j ig. 2, th
veter Wi s waiea s PP ENG St &r o aehr it BEHeP ARy RERHIEE, s shown
in Fig. 3, thgHIEssRIn |t?1tees<§nﬁ’écﬁ§&1§§tc;r%af%f ace of wafer Wto correct

the warp into a planar state. In this state, e support table 8 holds the

back surface of wafer tapdnppdgingndevics €t applyirg; thé antirpivettage 7 has the
support table 8 forl(gerform ng an aligning operation on the wafer W based

on an ori ent aahdnhélding frothe rangshaped frzonertihegsamdcdmod deta: by sucti on
the entire back surface of wafer W _As shown in Fig. 25 4, this support
tabl e 8 has awafar dialdybysustion by therrecedvinmdevieg;ned t herein. The

respective suction bores 9 co ni.cate with.suction ,paths r which are
integrated in upst r@aWH@§imﬁgK;31%F@n@%ﬁgit%‘# %dﬁ%sw.e HRe i nt egr at ed
suction pipe R hifé a %fssure gauge 10, a valve V and a vacuum b5 source 11
arranged i n tfiBP & @ der thereon. The pressure gauge 10 has a conparat or

12 conne d theret . [ rEn g ' t he waf er
Ww th acipdraedet erm (r%e%aoé%ﬁ gggg@?%%?‘ﬂ%? eﬁ)%;g Og%éﬁp@%aéé\'?ﬁ(;}v%gw(gl&é%geﬁect ed to a
controller 13siv\éhﬁir}%e19ﬁerlet}9é)€’ﬁ@ﬁﬁ or 12 detects an abnormal pressure

co

variation, this roller 13 recerves a detection signal fromthe

conparator 12, and Wh@@ﬂférbﬁtﬁmgfé?ra WapHosé mieshditsoR wadag pressing
mechani sm 5. The pressure gauge 10 and conparator 12 constitute the

det ecti ng devand afringishaifed fircanei e fdimeed fintegtally Byemdmgofig by
suction the wafer Wplaced on the support table 8 and the wafer Wis free
froma warp, adbesnfeetanadhaaysbeiigtpossablento apphythetadhesive

Consequently, the pressure in,the suction pipe Ris |lowered, 20 by the
action ofl%actarg QIEn to(ﬁheti’r@néﬁ(}ﬁu%ﬁd{mfﬁeﬁnfiﬁ@ t\hﬁ@'ﬁWi s war ped,

Communi cat o5 SPEh oF Fe P AEEpndretH DovehEPR S AR En TS o5 o and Lho.
pressure in t%&@q&t‘aﬁﬁt(ﬂj ‘%‘fgf%gkgﬁ{fg"‘%?fj?ﬁé%%}%géttem%eli t§hevxlnen t he waf er

Wis placed o € support ssure gauge 10 neasures

masar omont o APt e se ey uppere AR, ShainfaoReei s pressure
of the warp corrected, until being held in the ring-shaped
20 frame by means of the adhesive tape. Consequently, the
semiconductor wafer, with the adhesive tape uniformly
applied thereto, may be integrated with the ring-shaped
frame.
(2) A semiconductor wafer suction holding method

25 for holding a semiconductor wafer by suction, the method
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5 val ue determ ned beforehand in relation to a pressure value in tine of
normal operation (i.e. when the wafer Wis normally sucked by the support
table 8). Wen the pressure neasurenent is higher than the reference val ue
(that is, the pressure in the suction pipe Ris not |owered sufficiently),
to the wafer Wis determned to have a warp and not sucked by the support
table 8. The conparator 12 sends an abnornal detection signal to the
controller 13. When this abnormal detection signal is inputted, the
controller 13 operates the wafer transport nechanism 3 and 15 pressing
mechani sm 5 t@OMI@SHIE pressing plate 6 over the wafer Was shown in Fig.

2 and lower it as sho i.n Fig. 3. a result, the fer Wi.s pressed to
have the warp corre(?tglge}cwge?‘t%@&{%Aﬁ\ﬁéﬁgrt $e§n§%@@cw ‘t"ﬁée]éﬁﬁlport t abl e
8. 20 As shown in Figs. d.5. 4 he . alignment stage 7 IS vabl e,
transporting ?k?él%qlgrta\h]lﬁggﬁe}f@dwgégl& 1¢ @%a“g)r]f ‘Xﬁf?%goi%lfc'posi tion
for supporting an igning the wafer W and a position between the chuck
table 15 and ring Trane lift mechanism 26 arranged in nultiple stages above
25 the tapg processef pidsdifghstedefor’ pREBINEIGH Al drretbidig hswarg2 the
alignment stage 7 transports the wafer Wwth a warp corrected and

mai nt ai ned i nofithé aeanicomlwectbe wafempbdceslt ep. The al i gnnent stage 7
corresponds to the transporting device and the aligner of this invention. 5
The ul traviol et irr d¥hen, for exiample,i s wihrgesk seimdbonducter wafgnient stage 7
inthe initial_position. The ultraviolet irradiating_unit 14 emts

ul traviol et rpliaced on thenavpponttable, dbmmes heaappssitede heldaphe t r avi ol et

bl t dhesi t | i h f f f to That is,
Che ires] Do Somacomaueror palbE rRliably by sHoHon wadee SABIEHEREY | aui of of
i di ati . T huck t | 15. i i whi chqi .OXi t el th
shane ae . dbhd Wit STpdreinarioRiol pher the AR i8N oLt hce ot
f e\ . . . face ¢
wafer W an é&%%@é&%%{hgegégbéﬁ tRY% één&fg{qd&owam glnagagir ofhown from a

st andby position above processor 0 a positi appl ying the

wafer Wto a ﬂ&é\gg&)rph@ge t%bl&he(}‘dﬂé%@ide&ﬁﬂf, e cenfiesRANEsor Y dfe, i ndi vi dual

hol di ng devi ce an recelving device of this invention. 20 That is, as
shown in Fig.while beéng Hakntfibled i¥bagslainaat stagsdmwy de hyldbeti on the
wafer Wwith a warp corrected and nmaintained in a planar state by the
support tabl esdctida ably by Ehe. swppotteframek table 15 is novable 25
downward to a position inside an opening of the ring_ frame -23 lift
mechani sd®26 hol di n§3by Agemisandvster weaferguctiomiholding agingngg t ape DT,
to be described erﬁigﬂifter, eggg)l ir}e{guto t he ,back surface,, and adj acent the
di ci ng tape DfUS{o% g arsegnicandugtogmafer by suction,ithe the chuck tabl e
15 and ring frame |ljft nmechanism 26 are held by a hol di ng mechani sm not
shown. The rifﬁBpPrﬁ S§88HPV§H¥Unit 16 has a wagon-like construction with
a pull ey disposed i Pl @ﬁ% fal i i dy of the
apparatus 1. The fr?i‘n%“ﬁ@z’%ﬁ%%‘?%f%&g%% I E%%ﬁbgﬁgﬁgﬁcgggﬁ%eggh whi ch
the ring frangsdfhstdihgdHd'soliboRi ActiPgadet By S&ctibh; shidd upward and fed
out. The ring frame transport nechanism 17 sucks by vacuum an uppernost one
and then g next one aopréduingi devite for pressingbartle sendibendusgor r ame
supplying unit 16, and successively transports the ring franmes f to an

al i gnment st agafeptplabedn and to a position for applying the dicing tape

DT. The ring frame transport mechapism 17 acts also 35 a hol di ng nechani sm
when appl yi ng the diWhea, fapexempln & sramadisepieoRAUCHY Wedftdst in the

position for | yin he dicing, tape.DT. The tape prqgcessor i ncl udes a
tape server 18134)“(55‘1 936@1%%9?%‘2%@%« ay qupBgngﬁgi 8?‘9@%&% sm 20 for
applying tenséé)rrr]lié(())ncthqgtéjxl w4 rtr%ﬁ%blglr_ ’byag'ugﬁfgh' GR48F tHB'hfRfence

25 of the warp. In the invention (3) above, the pressing device
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25 for applying the dicing tape DI to the ring frames f, a cutter -24
mechani sm 24 for cutting the dancing tape DT applied to the ring frames f,
a separator unit 23 for separating fromthe ring frames f unwanted tape cut
by the cutter nechanism 24, and a tape collector 25 for collecting unwanted
tape remains ing after the cutting. The tension nechani sm 20 hol ds the
dicing tape DI at opposite ends in the direction of wdth, and applies
tension in the direction of wwdth of the tape. That is, where soft dicing
tape DT is used, a tension acting.in a tape 1? er‘fdin direction results in
| ongi t udi nal pressessondheste micendueion wadenplae A4 guppozfong t he

feeding direction., The tension is applied in the directipn of wdth of the
tape in orderE’t‘}(ejypea1€fbFﬁr"sq.ﬁ'éhtb(f’rW&s“'@s‘?@m)e %B}lQ}OPngcg‘?rcWﬁf%ﬁ'ape DT uniformy
to the ring fpanes f. shown in,Figs. 1 and 7. the applicator unit 21
i s di sposed ifr?%élsgﬂék?a‘é@y’/;@%‘? F?BHCSBFiPﬁg%W W%%M%a% @%P@ftﬁé?‘a and downwar d
in Fig. 1) of_t i i1 Gi e

appl i cat or unﬁ@f%ﬁgga%ha%%g%?ca g}gf%}é%%@gg%dgﬁ)%\eggﬁ[% bﬁ
applicatiop s{Ré suphd@Irhhf 20 rightward in the tape feeding direction
shown in Fig. 8, at 'the sane tinme as the ring frame transport mechani sm 17
transports the ring frane f and holds it in the position for applying the
di cing tape DI, and the tage server 19 starts feeding the dicing tape DT.
25 The appl i cBRIEFADESCRIPHAONOH THEDRAWINGSS  application

starting position mpves upward to press and apéltg_the di ci ngnet ape DT to the
ring frane f and, ad'ambhhpurpesg.ofgllussrating the imeenpiomn, dheren starting

position toward a,standby.position while ssing and applying the dicing 5
Dape DT to t haTe SHQWR amthe dnewings sexesal fomme Sehich aBRst 1ot ed to
separate omthe ring frane { .upwanted part of, the dici tage DT cut by
The cut reld meRFe Yy felad HE P B itoRds St Wt e of ¢ he

di ci ng tape I | he rd . t ensi on
mechani sm 20D1re‘?e§}§§§lkﬁgoéﬁélﬁgdtﬂgg%%&é{@gﬁﬁgs I%%htian ig. 10, the

separat or uniipnduiRdEtalefickgwhg frane f toward the tape server 19
(leftward in Fig. 10) to separate unwanted dicing tape DT after the cutting

operation. 15 As shd@ig. inski gutdwalyhpefspdctivawidwniliowddg ian di sposed bel ow
the dicing tape DT on which the ring frame f is placed. Aiter the dicing

tape DT is apghtied waferhmoumigngrapeafatiys hheingp@ semicondacto?2l, the

t ensi on nmechani sm 20 rel eases the dicing tape DT _and the cutter mechani sm
24 20 movids uywader transpert appan%amm§gezﬁrﬁaand@ammddenﬂ:mild cuts the
dicing tape DT along the ring frame f. The ring frame lift nmechanism 26 is
in a standby E’@éﬁtsion above the position for applying the dicing tape DT to

the ring frame f. Aid.er ot.he dicing tape DI is,applsjed to 25 the ring franme
£, this ring frame Eift 2i8hYiTw ARV HE opayatioseot A resstias the ring
frame f by s 0TI E D AL Mb% 'hﬂﬂ% .rane transport nechani sm 18
whi ch has beﬁltéﬁyé |1§glglﬁéﬁfifﬁg§q‘?arre(¥l re t{jr ns to an initial position
above the ring framgisugakyd Yewilowfhg BpéPStion6f thePrekbfig Mechani sm 26
hol ding the ring frane f by suction ascends to a position for joining the
wafer W a8t timezHaniem thehehfiedt émborlitrferigl di ng t he wafer Wby suction

al so descends to the position for joining the wafer W The nount frane
preparing unit 27 iMigudds ablock diagram showing principal portions
of the pressing mechanism and an alignment stage in the
first embodiment;
Fig. 5 is a view showing operation of the alignment

25 stage in the first embodiment;
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to applicator roller 28. The applicator roller 28 is arranged to roll while
pressing on a non-adhesive surface of the dicing tape DT applied to the
back surface of ring frame f. The applicator roller 28 is formed of a soft
mat eri al such as rubber or resin, for exanple. 15 The first nmount frane
transport nechani sm 29 hol ds by suction the nmount frame M integrating the
ring frame f and wafer W and transfers it to a separating table, not
shown, of the separating nechani sm 30. The separating nechani sm 30 i ncl udes
a separating 20 table (not shown) for receiving and noving the wafer W a
tape server 31 for dligpl6ying Wepashewingarerpdion ofepahuckrtabdeét 32 for
appl yi ng and separating, the ,{)arator fape Ts, and a tape collector 34 for
col l ecting sep @éfanggﬁam@? %@@1%1%a protective tape PT. The

T2r arranged on a Batl KLABTNABASITE WER YRAVIDER JIGE GHn, of the
mai n body of J. . The tape server 31 supplies the separator
tape Ts drawmggﬁmggaéﬁggémg)&’l er to advance over the separating 5 table.
The separajor unit 33 _@sisaa,ﬁgggﬂ%?@gog*%gﬁﬁmw%é Ig%%p@fcﬁlg&a?)eate 33

noves whil e pressing tthe sur rotective tape app o the

patterned surﬁgg%yﬁ{g vpeeatidn; waf er Wapplied to the mount frame M- by
means of the 1 Icing tape DT) transported by the separating table. At

this time, the separkigo9 p ahexplaapporevicweshewimgttbe diwbieg Tapeo t he
protective tape PT while pressing on the non-adhesive surface of separator
tape Ts, and applyiargepehatisaparator tape Ts and protective tape PT
together. The 15 separator. tape Ts has a wi,dth smaller_than the dianeter of
wafer W The second%iﬂurl@ ¥ anexnlanabery Vﬁ@%ﬂmwmg&hﬁdﬁmngy suction the
mount frape di sch rgg% fromci he separating mechani sm 30, and transfers
it to thelQur RRSHPPPIYING OPPRAtY O hnt abl e 36 is constructed to perform an

align nment of the t Lfir n re.lt in rane col |l ector
37. That is, when m sé&ﬁ?ﬂ%ﬁﬁ@a?‘?ﬁ WF%%S%?@%%%&? 35 places the
tr)rgggé L:}arzrg 'Vfraﬁ{bﬁ(ﬁ‘% (ﬁ'):?eztdﬁé‘ﬁ.ab' e 36, an aligning operation is carried out

Fig. 12 is an explanatory view showing the wafer
transport operation;
15 Fig. 13 is an explanatory view showing the wafer
transport operation;
Fig. 14 is an explanatory view showing the wafer
transport operation;
Fig. 15 is an explanatory view showing the wafer
20 transport operation;
Fig. 16 is a flow chart illustrating operation of the
apparatus in the first embodiment;
Fig. 17 is a perspective view of a wafer holder in the
second embodiment;

25 Fig. 18 is a view showing the back surface of a press-
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the orientation flat of wafer Wand positioning profile of ring frame f.
The turntable 36 is rotatable to change a direction for storing the nount
frame MF in the nmount frame collector 37. Wien a direction for storage is
determned, 5 the turntable 36 allows a pusher, not shown, to push out the
nmount frame MF whereby the nmount frame MF is stored in the nmount frame
collector 37. The nount franme collector 37 is placed on a vertically
novabl e support table not shown. Thus with 10 vertical novenent of the
support table, the mount frane pushed out by the pusher may be stored in
a sel ect ed stmniatmrtbefepw%@mbsfzdlmeev Next, a cycle of operations

of the above apparat | ] escri b w.th refer t he cut away

per spective 15 vi ew@fg \IliyI 15 g Sl&‘kd’i@h’a@ PY1RE s e %éEPifﬁll 4 of the

vari ous nechani and and 11 through 15, and flow
chart shown ithzms ﬁgmﬂ&%#e%ﬁoldg%a tprﬁﬁﬁmﬁgh% ort Wafer The wafer

ol der of robot ar ikl 99 RSEHIRH ¥ of aif afiBdtiehf sthEe SASIRL LC C The

wafers Ware taken ou one ata time, as wer surface by
suction. BEachgy@dsd e%b@&ﬁﬁeﬁlﬂt ahg transported to the alignnent stage 7.
<Step S2> Confirm Sucking of Wafer The robot arm 4 places the wafer Won
the support 25 tabl &ig. 29 Beahdbck aliaghanbshbwinefmeiachyabporiions At this
-29 time, the pressure gauge 10 detects a suction |level of wafer W and

i nputs a det eoftﬁe preseing mechenmmemdadigrientstagernmatiat or 12 conpares
this detection result with the reference val ue determ ned beforehand in
relation to aswomi@m oedimené. in time of nor mal operation. \Wen the result
of conparison shows that the pressure in the suction pipe R has | owered
suffici entIy, the suction of wafer Wis determined to be excellent. At this

ot ch, 1 ﬂﬁﬁ@%d)@ﬂdﬁéﬁﬁﬁ&@%ﬁ?ﬁ@@%@m on the

pressir e neasurenempﬂe%ehﬁqi"g%@%éﬁes GeSeHEliseba winy the

pressure in suction pipé ovvere 4 CI ent | er Wis

det erm ned t oL8qNRCR gw&i&lmaﬂ%eféid&%exbwlm%f%}%td ghke 8. Then, the

operation 15 proceeds to step S3. <Step S3> Pressing Process Wen an
abnor mal suct §pawiiacdet ected, the controller 13 transmts signals to the
waf er transport necﬁani sm 3 and pressi ng nechanism5 for operating each
mechani sm 20 That i<Hirshémbbdimers»sport mechanism 3 rotates to direct
the pressing plate 6 toward _the support table 8 and extends the pressing
plate 6 oler the wafn ewthedithewnt afithis gnvention will ¢ descyibesht f or
pressing the surface, of er W After he al i gnnment, the wafer transport
mechani sm 3 dgglﬂ‘e‘ﬁtﬁi tep with refareneapt P l’r’r’g}"’}ﬂ%ﬁte 6 to press upon the

surface of wafer -3 Wa hown in A the valve V
is opened to have t f/fsl%cflpﬁqli)ﬁd}%l%ﬁg‘é}g’sﬁt e with the
warp correcte her n the orientation
flat or not chgxg%l%}e(ré tAk%ar pi ﬁfgﬂét\?@?g‘g’%ﬁgi@%ﬁ §gt ed by
pressuri zati 0gemfiBen QB Wallef& (NeRSinaPtSt Sinphy talled 'Qﬁﬁféfsnw fon of the
sucki ng of wafer Wagain.
20 in a semiconductor wafer mounting apparatus. It is

assumed for this embodiment that an adhesive tape of the

ultraviolet curable type is applied beforehand as protective

tape to patterned surfaces (front surfaces) of wafers W.

Fig. 1 is a cutaway perspective view showing an

25 entire semiconductor wafer mounting apparatus in one
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<Step S4> U traviolet Treatnent After the alignnent on the alignnment stage
7, the 10 ultraviolet irradiating unit 14 emts ultraviolet radiation to
the surface of wafer W <Step S5> Transport Wafer After the ultraviol et
treatnment, the wafer Wis transported as held by suction by the support
table 8, and along 15 with the alignment stage 7, to the next nmount frame
prepar ing unit 27. That is, the alignnment stage 7 noves to the position
bet ween the chuck table 15 and ring frame |ift nechanism 26. <Step S6>
Receive Wafer 20 Wth the alignnent stage 7 standing by in the

pr edet er ni nedepuedimeant of thagwnventiong. 11, the chuck table 15 di sposed

above descends to haye. the bott(&r‘? of ch¥ck tabl e 15 cont act 3nd begin
sucki ng the wafer WHHSSRERIEANGREIOT WalehREURLNZLARBALAENE 3 vacuum

P UG (RS R s R e 7 S
. T i I 0

correct o4, TUB SR R o0 AR RGO 1o o L

The ring fg a”BaE%ag?aﬁH‘iﬁg 8Bk s fe%“ﬁléis?bﬂ%ﬁégﬁ%ﬁfﬁnt@kes out an

upper nost one an en a riext -one of the rin rame stored in the ring

frame supplyi havimgta 26botFash 4iagd far préssingakechaumisms5ahngned on the 10
al i gnnent stage not shown, and then transported to the position, above the

di ci ng tape Dalighanenpptaged fdrepdifornuingan dignkgt epesdtiotpphy Di ci ng
Tape Wth the ring frane f held by the ring frame trans 15 port nechani sm

17 and pr esenea¢h waterp¥si ansHtraviokppirradgating untt hd fogmitinghe t ape
appl i cator r onli@avsolarpRubiation hewasE theviesar Waplacag Gasber on. Lpon
The. t ensi bh nelRBMERT s6AR6 !4t PHECk abS 1eaie Bhdif 2 ateroNds i the
direction of E@f%tu%'tion, a ring frame supplying unit 16 storing
ring-shaped frames (hereinafter simply called "ring frames
f') in multiple stages, a ring frame transport mechanism 17
for transferring each ring frame f to a dicing tape DT, a tape
15 processor 18 for applying the dicing tape DT to the back
surface of each ring frame f, a ring frame lift mechanism 26
for vertically moving the ring frame f with the dicing tape
DT applied thereto, a mount frame preparing unit 27 for
preparing a mount frame MF with the wafer W bonded
20 integrally to the ring frame f having the dicing tape DT
applied thereto, a first mount frame transport mechanism
29 for transporting the mount frame MF prepared, a
separating mechanism 30 for separating the protective tape
PT applied to the surface of wafer W, a second mount frame

25 transport mechanism 35 for transporting the mount frame
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and applies tension in the direction of width of the tape. Next, the
applicator roller 22 ascends, and presses to apply the dicing tape DT to an
end of the ring frame f. 25 After applying the dicing tape DI to the end of
ring frame f, -32 the applicator roller 22 rolls toward the standby
position adjacent the tape server 19. At this tinme, the applicator roller
22 rolls while pressing the dicing tape DT (on the non-adhesive surface
thereof), to apply the dicing tape DT to 5 the ring frame f. \Wen the
applicator roller 22 reaches the term nal end of the applying position, the
t ensi on mechaMEmwith tleé¢ pastsctive tdpei Nl seqperabdd byt thhsepamatinge, the
cutter mechani sm 24 ascends and cuts the dicing tape DT along.the ring
frame f. Aftemedhamsnyid), syteepalde 36 lepturnme sadabranspPURIRE 23 noves

toward the tape server 19 to par ate unwant.ed dicing tape-DT. Next, the
tape server 16hegerupEdrameiMEll ana 4 ROUNE M pllERtotasd Iohe cut

unwant ed part of .the tapet is 15 t. of f 1holth tape collector 25. At this
time, the appﬂoc}'é{lgrmpb"lq eﬁragﬁesfMEsmt%lq g F‘igggti on starting position
t ly t di ci t Lg f Mount
Lo apply e drct PG e R IBRIE sthibul 1 peakeRy B Blepare loun
upward with té!%gift!t}ﬁlgls‘bat%%tﬁé)fhlﬂ%' &é&vé&@bb%s@éfﬁe“@ StioRdngr A |11t

mechani sm 26. Ime, the chuck table 15 al so descends. That is, the
chuck table 1mdtiplel stagesameafers Wniketiiy amdergbakeha back grindiagposition
for applying the wafer W Specifically, as shown in 25 Fig. 13, the bottom
of chuck t abl prddedseladichhavimeg whieeprotebtivedthpe applieshtd pastémmed t he
opening forned centrally of the ring frame lift nechanism 26, At this tine,
the wafer W |sexfagepdbeneinafsenenbled drant surtacss" acppyroppatey. The

ti hani 15 d .26 havi lved 5 1Q at, det 1 ned
éﬁi?f izhlfoﬁfﬁﬁpé{%i?%@%mmg%&%fé tﬁe&e %ﬁm ; in gémtsﬂﬁm n
1 g. , e | C rr er . VeSs 0 e 1 U1 ox startin
a?é's cat i on fﬁfﬁg:ﬁﬁ@m@?&lgﬁ‘p&%ﬁ tif#dpa%_ryﬁaﬁﬁfﬁfﬁﬁ il ' thL e
I .
pr essi ng RS (HBEBER: Blodolingy b B apll e

bottomof ring frame 1, 10 app cing tape e wafer W As a

result, a m%ﬂtfé&%gg r{%{ﬁybalﬁ%ﬁﬁ%@ %(@'bﬁanmheﬁb%ﬁ%vme Ty {s;ame f and

wafer W Wen t _ ramg MF has been prepared, the 15 20 chick table
15 and ring f4apefdr héldeacofrdlsad Z2Pmnd\ward!AVBrebsiAg plats 6 ofre, the support

t abl e not shown noves under the nount franme M-, and the nount franme MF is
pl aced orif hi pressingrmechbhnesmrhdormdeséribed hérqginadter ase hel d by suction
by the first nount franme transport nechanism 29 and transferred to the
separati ng t apositinnaliyiadjustssi,eand epgh wajar Wdasrensporied

the cassette C to the alignment stage 7.

The robot arm 4 of wafer transport mechanism 3
includes a horseshoe-shaped wafer holder, not shown,

20 attached to a distal end thereof. The robot arm 4 is con-
structed to have the wafer holder movable into and out of
spaces between the wafers W stored in multiple stages in
the cassette C.

The wafer holder has suction bores for holding each

25 wafer W at the back surface thereof by vacuum suction.
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The separating table on which the nount frame MF 25 is placed noves toward
a position under the separator unit 32. Wien the nount frane M- reaches the
position under the separator unit 32, the separator plate 33 presses and
applies the separator tape Ts fed fromthe tape server 31 to -34 the
protective tape PT on the surface of wafer W The separator plate 33, while
applying the separator tape Ts, separates the applied separator tape Ts
along with the protective tape PT fromthe surface of wafer W 5 The nount
frame MF havi ng undergone the process of separatjng the protective tape PT
i s moved by the sepakBeinTgsemnsg me@awr@t@ﬁﬁmafﬁ@%ran@nom meehaecond

mount frane transpgr.t ﬂg&hanism 35. <Stepn S11> Transport and.Col |l ect Mount
Frame to The RotRt °~PEHEAREAR %’E:‘ﬁ‘a?%’étdoprlb?ﬁ]t%as"é T PP SPRRBani sm 30 is

S PR LG TR O GTRAOES e
opentation | Lot SRl i 6951050 WU R AR YRR flrjog O rection o

det erm neds tBeiA®¥AbvAPREo Miove tREShHRGsPiE pIdtd BeoveistRE wWardie stored in
the mount frame collector 37. As described above, by correcting a warp of

waf er Wby op¥ gilaoed tdrethe edigmaepitaitage, 71 heThaf shapé rof\pressing! y 20 be
hel d by the support table 8 by suction. The wafer Wis transported as held
by suction bypldte 6uppuott liHbed t8, cinenlaal, dng miayhbe renyakshgpescapst age 7,
and the surface of wafer Wis placed in contact with the suction_surface of
chuck tabl e 1ble ofcorrectingmewarpeolcwiader Whi &'asexanxele; actingrd 25 W by

vacuum and thg support table 8 stops its sucking -35 action, Thus, the
wafer Wis trahageid-ike obleck maxbe paetsed OR & NEarRac PEEFOROE to A next
step. As resul enqmafer Wis transported rel hahly.and free of
di spl ace t.wéé‘éﬁé&g %%arﬁﬁ{% @ﬁa_L{'f’ $Iﬁ°§r8%%fiﬁgﬂtthespm‘%ﬂ§§ne as the
precedi ng fi raévﬁc’%)@fjtﬁﬁrﬁtm@ift‘f&ﬁ that the pressing plate 6 of pressing

0

nmechani sm 5 can y suction and transport each wafer Wto the alignnent
stage 7. Like refer eneg juiRiskmatRatia § 9 bpethbly whds PARIRywhi ch Wil |

not particularly be described. As shown 1 n Fig. a waf er er 50 is
horse 15 20 suction occurs with the wafer W placed on a support table 8
of alignment stage 7 to be described hereinafter. Specifi-
15 cally, when, as shown in Fig. 2, the wafer W is warped so
that the wafer W cannot be held by suction, as shown in Fig.
3, the pressing plate 6 presses the surface of wafer W to
correct the warp into a planar state. In this state, the sup-
port table 8 holds the back surface of wafer W by vacuum
20 suction.
The alignment stage 7 has the support table 8 for
performing an aligning operation on the wafer W based on
an orientation flat, for example, and covering and holding by

suction the entire back surface of wafer W. As shown in Fig.

25 4, this support table 8 has a plurality of suction bores 9
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shoe- shaped, and includes two branched distal portions hav ing suction
bores 51 for holding by suction a wafer Wat the back surface adjacent
edges thereof. The wafer holder 50 is not limted to the horseshoe shape,
but may be ring-shaped or may be a flat plate substantially corresponding
in shape to the wafer W for exanple. Were the robot arm 4 does not take
the wafer Wout of the cassette C for transportation, the wafer hol der 50
need not have the suction bores 51 for holding the wafer Wby suction. As
does the robot arm4, the pressing nmechanism5 25 has the pressing plate 6
constructed tfommeddharean] y The seseectivie stickicabberes esimnagniovabl e into

d out of .bet f W st. d i | ti t inth
Cassotle -3 CAGE WiRD SHACLS IRl B T6Cha te-HRESAbH ABI MR oA el or W by
tion. As sh in Fig 18, the [ te 6 | ' I f [
the wafer v PoStidns Tt pbP aliHoReiRg 187, R SRS Rnal ar o7 oove
6a f hol di ng. ' [ f {1 ti b
b for nol ai ngae BRAPaf PRbFPRAnEaRes Ok AP A AV adyln T B

21, the amnul ghyus0OYCGarRAA HIEh WaBORdED thefebfl. cOmuni cation wi th the

vacuum source 11 throug suction path r2 inside the armand a suction

pi pe R2. The sucti oMkwhibseuRy ghbgePl @38is'g congpartarsigot |inited to this
form but nmay be any formonly 1 f capable of reliably holding the wafer W

by suction. Feonpecten theretpl foratdmpaning acpressubreriestimg ofe arr anged
equidistantly 15 along the ed&{e of pressing plate 6, or a plurality of
suction bor esswekingthe vafprdW mithia predeterminedirefaremee walued suction

bore 6b correspond to the syction device of this inventio The al i gnnment
stage 7 has tiges‘iﬁm&a@ag% 1§ Gagnecte %r‘ﬁﬁ’i‘iﬁoﬁﬂrgﬁ-gn HReBperation on

th fer, Whased ightat i flat, f I d. i d
ot i ng b sulis gRbtwaratar 1 Bledan tinonnal ifdRege 8R40 |V, "as

h in Fig..2Q, I ' f ti b
arranged eau Sy TFORE ket@Ve L adPecinf slbAsL ol 4567 ool o1 no
peri pheral poédrhgiﬁ%ggér 8! %rnélr\ég&aé’gs thé fe?’braﬁ%pgg?ﬁfsieérzl’ﬂ%ﬁli%ﬁ zzarlé the

respective sucti res 9 co nicate w th suction

integrated in3yitd peassRRShiddnisi 6, OMEhE ilelsereigdtiddl10Tdwed 5 i nt egr at ed
suction pipe RL has a pressure gauge 10, a valve V and the vacuum source 11
arranged in tdmnphabtond@econdtetwtenthddetectingudevigawdfehi® has a conpar at or
12 connected thereto for conparing a pressure in tine of to sucking the
waf er W vi& h maverddener ni ned ref erence val ue. The conparator 12 is

From the conpar at or SPECTRREIEoM PIIEEE b SHXIS0R KBel WAFeE Y81 -open g and
closing the Vf)iia\é:% (yn T%‘énéx‘fgpgﬁ %a%eles %tni(f the wafer W is free from a

warp, the wafer W adheres tight to the support table 8.

Consequently, the pressure in the suction pipe R is lowered

20 by the action of vacuum source 11.
On the other hand, when the wafer W is warped, the

wafer W is lifted from the support table 8. Then, the

suction pipe R communicates with the atmosphere through

the suction bores 9, and the pressure in the suction pipe R

25 hardly decreases. That is, when the wafer W is placed on
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15 pipes Rl and R2. The pressure gauge 10 and conparator 12 constitute the
detecting device of this invention. The conparator 12 shown in Fig. 21
conpares a pressure mnmeasurenent obtained fromthe pressure gauge 10 and a
reference val ue determ ned beforehand in relation to a 20 pressure value in
time of normal operation (i.e. when the wafer Wis normally sucked by the
support table 8). Wien the pressure neasurenent is higher than the
reference value (that is, the pressure in the suction pipe Rl is not

| owered sufficiently), the wafer Wplaced by the pressing 25 plate 6 is

det er ni ned notheesiuppartitiaple & kbe bressheesgmpge tL0 BRasuralsl thes. Conversel y,
when the pressure neasurenent is | Qwer_than the reference value (that is,
the pressure Pﬁeﬁﬂé$1Hhtgﬂﬁﬁuﬁ“W%FFBﬁéged), the conparator 12 sends to the

controller 5 13 a nallnrral detection1 i gnal i ndi cating that the wafer Wis
sucked ful Iy (nor malIRS CORMMATAURTSL RGP Rt ABLESRUL? SRERSEST nput t ed to

Re i o ol osed P TPRRURSd O e Brant e ey TRIE P8R iRt re” T
al gnent 51 3G e ARRoFRERbSBSCHARE I HERLPk8NERIBA Vil he varp

corrected fromthe pressing pl “The pressure gatige conpar at or
unit 12 constif gifetdfendfined lopedadfon Ciee OWwHeh shé Rvgfel Whis herNext, a cycle

of operations of the apparatus in this enbodinent will be described with

reference to mglly sticked bypdhalsuppotthizbler)odi Winin theegregsusei on of
placing and aligning the wafer Won .the alignnment stage 7 and subsequent
oper ati ons armegsaireapentds ihighke thamsthe rptetiemestvalze @hatwis| thaot
particularly be descrjbed. The, wafer | der 510 of robot, arm4 is inserted
into a space P¥essiErecHsthe saictiompype &y 18\noé ﬂ@led'eéys 12eBHr om bel ow.

e a0 LAY RSSO R AT A d % S B 0
the support table 8. The comparator 12 sends an abnormal
detection signal to the controller 13.

When this abnormal detection signal is inputted, the
controller 13 operates the wafer transport mechanism 3 and

15 pressing mechanism 5 to move the pressing plate 6 over the
wafer W as shown in Fig. 2 and lower it as shown in Fig. 3.
As a result, the wafer W is pressed to have the warp
corrected, whereby the wafer W is sucked by the support
table 8.

20 As shown in Figs. 1 and 5, the alighment stage 7 is
movable, transporting the wafer W as held by suction,
between an initial position for supporting and aligning the
wafer W, and a position between the chuck table 15 and ring
frame lift mechanism 26 arranged in multiple stages above

25 the tape processor 18 to be described hereinafter. That is,
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the wafer Wheld by the wafer holder bO. The pressing plate 6 descends
toward wafer Wand, as shown in Fig. 19, holds the wafer Wby suction while
pressing it from above. Wen the pressing plate 6 holds the wafer Wby such
tion, the wafer holder 50 stops its sucking action. The pressing plate 6
takes the wafer Wout of the cassette C while holding it by suction, and
transports it to the alignnent stage 7. At this tine, the wafer holder 50
noves to a position for taking out a next wafer W to While being pressed
by the pressing plate 6, the wafer Wis placed gn e suypport table 8 of

al i gnnent st dgee aligmmengstage T tmrspomsdheswiader WiwitHea g W At thi s

time, a suction |level of wafer Wis.successively detected b he pressure
gauge 10, ancp%rﬁég‘ﬂi@%#n&é‘tnééw na p ??é&gﬁ%%?gf‘?h%e% ator 12.

Th t 12 ¢ I h tecti I ith th f I
det er i ned borBF HARBRTTT 18 & eceoppdE dhtbelmahe i tbfie of “normel
oper ati on. W‘&&’i&@eaﬁ&wetaﬁéngﬁ@%mé?ﬁ}@ﬁ&}%t hat the pressure in the

suction 20 pipe has | owere i ci ent suction of wafer Wis

determneg to be exquld AliravAieled iPp4ARIti AELAGE NS HMdsdBabove to the
controller 13. Upon receipt of the normal detection signal, the controller

13 cl oses t heghwhlignmonvstageshin bthepnptiaRpositloA> cBheel s the suction
hol ding of the wafer Wby the pressing -40 plate 6. The pressing plate 6
nmoves to the wlzavialet Grradiaging wnihdd emdteuliyavioleteradiation t he st andby

position. The alignnent stage 7 aligns the wafer Wheld by suction, based
on the ori entt@ward thetprateativertans Pi‘r whighgsan gdteanioléthe ul travi ol et

[ diati it 14 emt | t o | et diati t h f f W
Ater the ul igaEARiedyRe adbgsive tepe ARRIu §0ithe AR WaTaE Wel d by
ti t t tahle.8 d al i L i t st 7, t
the next Wounihif aneths aiheSiBe sRERENT OB p ol ivE sEPE BT aove, by ¢ aki ng
out the Waferre\ﬁld&(f §§bﬁﬁsﬁﬁr%gi&e§qgré(?&?§&grt| ng the wafer Wwith a warp
y the plate

pressed and correcte _ pressing , falling of the wafer Wdue
to faulty suction iglpvehGeR tdblé NG i’ @PeRRI whichis!dip@IRiata®ily Stage 7.

The support table 8 can receive the wafer Was nain taned in a planar state
by the pressithp phaieesRapenarilé eddfer, Wt te coves aindghpldbg vacwhind e hol di ng

by suction and pressing the wafer W places the wafer Won the 20 support
tabl e 8. The sugipon tthieadhefage hxflwiafdly&émdda wvevsically movable by

15 a drive mechanism not shown from a standby position above
the tape processor 18 to a position for applying the wafer W
to a ring frame f. The chuck table 15 corresponds to the
individual holding device and the receiving device of this
invention.

20 That is, as shown in Fig. 11, the chuck table 15 con-
tacts and holds by suction the wafer W with a warp
corrected and maintained in a planar state by the support
table 8.

As shown in Fig. 6, the chuck table 15 is movable

25 downward to a position inside an opening of the ring frame
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wafer Win the planar state with the warp corrected. The pressing plate 6
rel eases the wafer Wat a point of tinme when the support table 8 fully
(normal ly) holds the wafer Wby suction. Thus, the support table 8 can
reliably hold the 25 wafer W and the alignnment stage 7 also can perform
-41 al i gnnment accurately. The wafer Wis placed on the support table 8
whil e the pressing plate 6 holds the surface of wafer Wby suction from
above. Subsequently, the pressing plate 6 ascends to 5 return or nove to
the standby pgsition. It is therefore unnecessary.to design the suction
bores in the Eﬁpﬁtﬂq%%%% 2 Qg)fcfiaugi b sactan aﬁeiréngsfﬁaw f ovltﬁhe waf er

hol der 50 i ntq accaunt, as it he,case of, a,conventjonal a tus where the
mator wis o hESianY wie lrofe vEdifcip i heretnatiar apBERY B oo "0

remai ns hol di I u C f . t. Hop support table
8 and ali gnrr\s\t:ﬁ}%Je g’?glg{eﬁm{ﬁﬁé’ %éav%:rlﬁéﬁh?%h\ggégglﬁg% ehmlayg%%tehe waf er W by
suction. Thisud fﬂgl(%\g.arﬂiéfi imted to the foregoing enbodi nents, but

may be nodified as to (1) The first enbodi nent has been descri bed

as using g pressi ng Ay gHig it Yheechuek wable a6 aafaind/fransé ¢Hd, air or the
| i ke may be sprayed to the wafer to apply pressure thereto in a noncontact

mode. That i smezhaorisanPécareohedd byea dmitingimechanistasnotabhewshere no 20
protective tape is applied to the surface of wafer W (2) The first and
second enbodi nents Hherbwefratpesuipplying uwmitcls hasuh wagontleke cur abl e
adhesive tape is used as protectjve {ape. ere_such ultrayiolet curable
adhesi ve t apecanstryctionewith gepulleydisposeddamy 2 hyttom pasifion, 28doni t ¢t ed.

;ii4§cha§ S)edI ?rit@h m{?léfiltéﬂgl&]’%lﬁﬁgg‘ﬁgﬁgﬁgdﬁlﬁ%’f@s&ﬂﬁ gﬂijn 3L‘%filatmﬁeNFrmunt frane
g a7 | S ' . : CLx S Lon

The fol | of ng WE Betufics eyt HeRE 196 shionel PRICL sBAABE O 2011 O

Tabel of s nirapbed FRBOHIE th hENPIC Bl See BRI aft IICtp M Y (L 2

printed out oY epplied to the wafer W to (4) In the first and second
enbodi nents, the press ing nmechanism5 is constructed as an integral part

of the wafer transp@ife neghfirimmtianspost esedianism a7 sacketbyt i m tative.
The pressing nmechanism5 may be provided separately or may be integrated
with the ali graamnsangeppdBmEs) one ahd thiersa next ene @fdhenbiongf ment s
descri bed aboyve, t h% pattern i)ln t.he fer is kept faci n% up d\/nen i
15 frames f stored in the ring frame supplying unit 16, an
successively transports the ring frames f to an alignment
stage not shown and to a position for applying the dicing
tape DT. The ring frame transport mechanism 17 acts also
as a holding mechanism, when applying the dicing tape DT,
20 for holding the ring frames f in the position for applying the
dicing tape DT.
The tape processor 18 includes a tape server 19 for
supplying the dicing tape DT, a tension mechanism 20 for
applying tension to the dicing tape DT, an applicator unit 21

25 for applying the dicing tape DT to the ring frames f, a cutter
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transported by the pressing plate. Instead, the back surface of the wafer
may be kept facing up. (6) In the second enbodi nent, the wafer Wis trans
20 ported fromthe cassette Cto the alignnment stage 7 by the pressing

pl ate alone. Instead, the wafer holder 50 of robot arm4 and the pressing
plate 6 may transport the wafer Was sandw ched t herebetween. (7) In the
second enbodi nent, the wafer Wis taken 25 out of the cassette C and
transported to the alignnment stage -43 7 by the pressing plate 6. Instead
of using the cassette C_the pressing plate 6 may directly transport the
wafer W whi |me@b@gusng2énﬂ>rnmtdmgtge dgneing tawe DF anpledppdbet us of the
precedi ng step. 5,The pressing plate 6 receive and hold py suction the
waf er Wt akent19g; frgmmes, ’@d%%%ﬂ?@otﬂﬁytgﬁgﬁ%h$%93ﬁﬁpﬂgrTQG}t fid transport

th fer Wto the ali t st 7. W t.h fer Wis held in th
cassette C as BEedainddnypigndans CHhEY e Pl TPashaEEL &4 and 10

hel d-b ti ' t | ' f

ol der 50, (it PeC SBIETROERRAR BIRAME R aMB PR IIAR"S Rl s
the waf er 5W!i@1%5&eq.atq@eéﬁ9tiggpy suction, a pressure gauge or the like may

be used, as inthe case of 15 alignment stage 7, to determ ne whether the

wafer Wis hel d nor fild tersiohhmerhesfisng 20l a6 klstchel Hicingnyass DR may be
enbodied in other specific forns without departing fromthe spirit or

essenti al attat bppositetédredeon thedliractiondofigligthy ehdreppeHeshoul d be nmade to
20 the appended clains, rather than to the foregoing specifica tion, as
i ndi cati ng t Hensiepdnothe Hérdotiemof ovidthaaf the tape. That is, where
soft dicing tape DT is used, a tension acting in a tape
10 feeding direction results in longitudinal creases formed on
the surface of dicing tape DT along the feeding direction.
The tension is applied in the direction of width of the tape in
order to avoid such creases and apply the dicing tape DT
uniformly to the ring frames f.
15 As shown in Figs. 1 and 7, the applicator unit 21 is
disposed in a standby position obliquely downward (leftward
and downward in Fig. 1) of the ring frame f held above the
dicing tape DT. The applicator unit 21 has an applicator
roller 22 which moves to an application starting position
20 rightward in the tape feeding direction shown in Fig. 8, at
the same time as the ring frame transport mechanism 17
transports the ring frame f and holds it in the position for
applying the dicing tape DT, and the tape server 19 starts
feeding the dicing tape DT.

25 The applicator roller 22 having arrived at the
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What is clainmed is: 1. A sem conductor wafer transport nethod for
transporting a sem conductor wafer, said nethod 5 conprising: a supporting
step for supporting said sem conductor wafer in a planar state with a warp
t hereof corrected; and a transporting step for transporting said

sem conductor wafer supported in the planar state. 10 2. A sem conduct or
waf er transport nethod as defined in claiml1, wherein said supporting step
is a step of pressing on a surface of said sem conductor wafer, and hol di ng
sai d sem conductor wafer in the planar state by suction. 15 3. A

sem conduct orappleationagigréing pestdenagnoyesiurward to pressiantur t her

conprising an aljgning.step, for igni.ng sai g sem condquctor, wafer with the
warp correct e%pli)ii’ &é‘i’ %@Lﬁg&ﬂ’? dodhe 2@184?1'%1@ AREn a8 W Rat er
transport net.hog. as,defshned in.claim3, wherein. in sajd aligning step, the
seni conduct or! 1&r i EOl;?'Wdt%aQ@]ﬁaitmﬁ,%%l{lﬁ I?(P%lcmt)o‘garafct ed ]E)y a
pressure inp . . . - . ctor wafer
transport m%%%@“&@ﬁ@ﬁ %?gx)%g%nfﬁ?%Péi%?p%ﬁn?amﬁig%iung step, the

sem condugt orguaf PIT k6 tRel MRQOfAMé Fe al igner, with the warp corrected by
the pressure inparted by the pressing device, and the press 5 ing device

rel eases the sem cofitiecsepareiorrutite2s iseonktaretednd) separetesfomonduct or
waf er by suction. 6. A sem conductor wafer transport nmethod as defined in

cl ai m 3, wherthienringefisamedondwantedypaet of the Idicieg bgpeddh @t bgmed in the
pl anar state with the warp corrected in_ _said supporting step, has a surface
t her eof irradibhe @dtt\m‘tmeai’lﬂﬂuﬁﬁbzétdQMIMd beremafkeseni conduct or waf er

Stop For causIPREINFA U A SheiBe B ABED Sas o BBAR A6 e BTem conduct or
vt o1 el byreBiet ARG ey HeY Eeasio SldnSR Zkreldabds thB ot or va er
i nt ained 1 OEReE FHERTEr ANBxE & Phbwit PRI I TERAIRRE O 6! A
sem conduct ory ¥R 23 nh6ES B thd Bl trhedC{dwad the tape server 19

(leftward in Fig. 10) to separate unwanted dicing tape DT

after the cutting operation.

15 As shown in Fig. 1, the cutter mechanism 24 is
disposed below the dicing tape DT on which the ring frame f
is placed. After the dicing tape DT is applied to the ring
frame f by the applicator unit 21, the tension mechanism 20
releases the dicing tape DT and the cutter mechanism 24

20 moves upward. The cutter mechanism 24 having moved
upward cuts the dicing tape DT along the ring frame f.

The ring frame lift mechanism 26 is in a standby
position above the position for applying the dicing tape DT
to the ring frame f. After the dicing tape DT is applied to

25 the ring frame f, this ring frame lift mechanism 26 descends
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25 claim11, further conprising a step of pressing, with a press -46 i ng
devi ce, the sem conductor wafer held by a robot arm and sucking, receiving
and transporting the sem conductor wafer in a warp-corrected state. 5 10. A
sem conductor wafer transport nmethod as defined in claim9, wherein the

sem conductor wafer transported by the said robot armis received by the
pressing device. 11. A sem conductor wafer transport nethod as defined in
to claim9, wherein the sem conductor wafer is received by the pressing
device fromthe robot arm holding the sem conductor wafer in a cassette
storing sai d aedikeldsihaoringfmre hbysuctmne sOMddds timel thepring

sem conduct or, waf er_ transport t hod def.iped in cl aj , further

conpri sing a & e5¥apﬁﬁﬁgbéﬁ%éﬁépg%Pgi%@ﬁﬁEBﬁ@ﬁ%B@?”ﬁégkﬁn§é i ched

bet ween a robot arm for, hol di ng the .sem ¢conduct or_waf er, and a pressing

devi ce Tor protd TigmRd whros e 28 dhital BoseRbove thiiiaRauct or vt er

transport mt$%%3%®gjlkggg dxﬁtcll im1l, further conprising a step of
€ senicondu

transporting tor warer as held by suction with the warp

correct ed gy pressi Mhd R B HRMRCHRChARi M 6tHbIdiRESHR2Pigd devi ce.
-47 14. A sem conductor wafer transport nethod as defined 1nm claim13,

wher ei n sai d fyamhé drigustietionedstends té angpsiticadfdejoineng dihief wiadat
processi ng apparatus as held by suction 5 by the pressing device. 15. A
seni conduct orWaaf At tiviarksme;, ttheethwek dablel brieal dingdhei wafer Webgi n sai d
sem conductor wafer is held by suction as _pressed at |east at peripheral
portions and suctiemmadsodessendsdie thepesitiondor jgouunigcdeiwater Waf er

transport nethod as,gefi ned iP claiml1, wherei e%?i'défe i conduct or waf er
has a protective tapdeapiylbizamg Eliﬂﬁaé'é@gtq‘?é& 18 &hdRd. 15 17. A

sem condycl ot vohick ! TRRYl OPRLLT ot ANSPH8 A sBReR L O
hol di ng by sughi A8 kg SRl CoMMERA MAHCLY /B 68BRO%iHRY ce for

pressing on a surrace sem conduct or warer suppor ai d support
table; and  tape DT applied to the back surface of ring frame f. The
applicator roller 28 is formed of a soft material such as
rubber or resin, for example. ]
15 The first mount frame transport mechanism 29 holds

by suction the mount frame MF integrating the ring frame f
and wafer W, and transfers it to a separating table, not
shown, of the separating mechanism 30.
The separating mechanism 30 includes a separating
20 table (not shown) for receiving and moving the wafer W, a
tape server 31 for supplying separator tape Ts, a separator
unit 32 for applying and separating the separator tape T's,
and a tape collector 34 for collecting separated separator
tape Ts and protective tape PT. The construction of

25 separating mechanism 30 except the separating table is
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a transporting device for transporting the sem conductor wafer pressed and
hel d by suction by said 25 support table. -48 18. A sem conductor wafer
transport apparatus as defined in claim 17, further conprising a receiving
device for contacting the sem conductor wafer transported by said 5
transporting device, and receiving the sem conductor wafer while hol ding
the sem conductor wafer by suction. 19. A sem conductor wafer transport
apparatus as defined in claim17, further conprising a detecting device for
detect 10 ing a warp, of the sem conductor wafer placed on said support
table. 20. AXTANESIORI eRdite suriasepyra V&ﬁb’&ﬁit"i&lla§0§é}h%@ in claim

17, wherein said transportin evice is, an.aligner 15 for aligning the
seni conductor‘ﬁ“l {n_a@gﬁo&yé)g- oRPDRFIUSAf er transport apparatus as

ol ding the serm conBDEtBPGET S 1oy P eTinae 6% 5P R Qe Bt et or verer
Lransport apRAiAkH Fri dSitbIR Gt Ph v fice ddr e COPRERRIR0 a robot arm

for taking, or taking and transporting, e sem conduc wafer froma
cassette gtorgghesem conductor wafers in nultiple stages. 25 -49 23. A
sem conductor wafer transport apparatus as defined in claim22, further
conprising a contr dlhdessdparatpenait2 hasm tbpasatorcphatec88r wafer is
transferred fromsaid pressing device to the aligner, for controlling

rel ease of tthis sapaxatotylate ddfmoveas witike pressinggthiesusfaceanfl ti m ng of
t he aligner holding the sem conductor wafer by suction. -5fQA

. AF. A. AA. A Apaotectavaitareal X applind gosthenpasegrnedisuriacy owadera . ALA A . A

o AU A9 ARy G atel Whapblicd to the mbunt framé T by means of the & %
10 dicing tape DT) transported by the separating table. At
this time, the separator plate 33 applies the separator tape
Ts to the protective tape PT while pressing on the
non-adhesive surface of separator tape T's, and separates the
separator tape Ts and protective tape PT together. The
15 separator tape Ts has a width smaller than the diameter of
wafer W.

The second mount frame transport mechanism 35
holds by suction the mount frame MF discharged from the
separating mechanism 30, and transfers it to the turntable

20 36.

The turntable 36 is constructed to perform an align-
ment of the mount frame MF and store it in the mount
frame collector 37. That is, when the second mount frame
transport mechanism 35 places the mount frame MF on the

25 turntable 36, an aligning operation is carried out based on
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The robot arm 4 places the wafer W on the support
25 table 8 to be held at the back surface by suction. At this
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5 value in time of normal operation. When the result of
comparison shows that the pressure in the suction pipe R
has lowered sufficiently, the suction of wafer W is
determined to be excellent. At this time, an aligning
operation is performed based on the orientation flat or notch,

10 and the operation proceeds to step S4. Conversely, when
the pressure measurement is higher than the reference
value (that is, the pressure in suction pipe R is not lowered
sufficiently), the wafer W is determined to have a warp and
not sucked by the support table 8. Then, the operation

15 proceeds to step S3.

<Step S3> Pressing Process

When an abnormal suction is detected, the controller
13 transmits signals to the wafer transport mechanism 3
and pressing mechanism 5 for operating each mechanism.

20 That is, the wafer transport mechanism 3 rotates to direct
the pressing plate 6 toward the support table 8 and extends
the pressing plate 6 over the wafer W as shown in Fig. 2, by
way of alignment for pressing the surface of wafer W. After
the alignment, the wafer transport mechanism 3 descends to

25 lower the pressing plate 6 to press upon the surface of wafer
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opened to have the wafer W held by suction in a planar state
with the warp corrected. Further, the wafer W is aligned
based on the orientation flat or notch.
5 After the warping of wafer W is corrected by
pressurization, the operation returns to step S2 for a
confirmation of the sucking of wafer W again.
<Step S4> Ultraviolet Treatment
After the alignment on the alignment stage 7, the
10 ultraviolet irradiating unit 14 emits ultraviolet radiation to
the surface of wafer W.
<Step S5> Transport Wafer
After the ultraviolet treatment, the wafer W is trans-
ported as held by suction by the support table 8, and along
15 with the alignment stage 7, to the next mount frame prepar-
ing unit 27. That is, the alignment stage 7 moves to the
position between the chuck table 15 and ring frame lift
mechanism 26.
<Step S6> Receive Wafer
20 With the alignment stage 7 standing by in the
predetermined position, as shown in Fig. 11, the chuck table
15 disposed above descends to have the bottom of chuck
table 15 contact and begin sucking the wafer W by vacuum.
When the chuck table 15 starts vacuum suction, the support

25 table 8 stops its sucking action. Thus, the wafer W is
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warp corrected.
The alignment stage 7 having released the wafer W
returns to the initial position as shown in Fig. 12.
5 <Step S7> Put Ring Frame in Place
The ring frame transport mechanism 17 sucks by
vacuum and takes out an uppermost one and then a next
one of the ring frames f stored in the ring frame supplying
unit 16. Each ring frame f taken out is aligned on the
10 alignment stage not shown, and then transported to the
position, above the dicing tape DT, for applying the dicing
tape DT.
<Step S8> Apply Dicing Tape
With the ring frame f held by the ring frame trans-
15 port mechanism 17 and present in the position for applying
the dicing tape DT, the tape server 19 starts feeding the
dicing tape DT. At the same time, the applicator roller 22
moves to the application starting position.
Upon arrival of the applicator roller 22 at the
20 applicator starting position, the tension mechanism 20 holds
the dicing tape DT at opposite ends in the direction of width,
and applies tension in the direction of width of the tape.
Next, the applicator roller 22 ascends, and presses to
apply the dicing tape DT to an end of the ring frame f.

25 After applying the dicing tape DT to the end of ring frame f,
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cQcocecceche the applicator roller 22 rolls toward the standby position
adjacent the tape server 19. At this time, the applicator
roller 22 rolls while pressing the dicing tape DT (on the
non-adhesive surface thereof), to apply the dicing tape DT to
5 the ring frame f. When the applicator roller 22 reaches the
terminal end of the applying position, the tension
mechanism 20 releases the dicing tape DT.
At the same time, the cutter mechanism 24 ascends
and cuts the dicing tape DT along the ring frame f. After
10 the dicing tape DT is cut, the separator unit 23 moves
toward the tape server 19 to separate unwanted dicing tape
DT.
Next, the tape server 19 operates to draw out the
dicing tape DT, and the cut, unwanted part of the tape is
15 sent off to the tape collector 25. At this time, the applicator
roller 22 moves to the application starting position to apply
the dicing tape DT to a next ring frame f.
<Step S9> Prepare Mount Frame
The ring frame f with the dicing tape DT applied
20 thereto moves upward with the frame portion held by
suction by the ring frame lift mechanism 26. At this time,
the chuck table 15 also descends. That is, the chuck table
15 and ring frame lift mechanism 26 both move to the
position for applying the wafer W. Specifically, as shown in

25 Fig. 13, the bottom of chuck table 15 holding the wafer W by
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1010%& () - 9:1;91(:{%1%& %i_ts yégg/@cge(gﬁening formed centrally of the ring
frame lift mechanism 26. At this time, the wafer W lies
adjacent the adhesive surface of dicing tape DT.
The respective mechanisms 15 and 26 having arrived
5 at predetermined positions are held by the holding mecha-
nism not shown. Next, as shown in Fig. 14, the applicator
roller 28 moves to the position for starting application of the
dicing tape DT and, as shown in Fig. 15, rolls while pressing
on the non-adhesive surface of dicing tape DT applied to the
10 bottom of ring frame f, to apply the dicing tape DT to the
wafer W. As a result, a mount frame MF is prepared which
integrates the ring frame f and wafer W.
When the mount frame MF has been prepared, the
chuck table 15 and ring frame lift mechanism 26 move
15 upward. At this time, the support table not shown moves
under the mount frame MF, and the mount frame MF is
placed on this support table. The mount frame MF placed
is held by suction by the first mount frame transport mecha-
nism 29 and transferred to the separating table not shown.
20 <Step S10> Separate Protective Tape
The separating table on which the mount frame MF
is placed moves toward a position under the separator unit
32. When the mount frame MF reaches the position under
the separator unit 32, the separator plate 33 presses and

25 applies the separator tape Ts fed from the tape server 31 to
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the protective tape PT on the surface of wafer W. The
separator plate 33, while applying the separator tape Ts,
separates the applied separator tape Ts along with the
protective tape PT from the surface of wafer W.
5 The mount frame MF having undergone the process
of separating the protective tape PT is moved by the
separating table to the standby position of the second mount
frame transport mechanism 35.
<Step S11> Transport and Collect Mount Frame
10 The mount frame MF discharged from the separating
mechanism 30 is transferred to the turntable 36 by the
second mount frame transport mechanism 35. The mount
frame MF transferred is aligned by means of the orientation
flat or notch, together with an adjustment of its direction of
15 storage. When an alignment is done and a direction for
storage is determined, the mount frame MF is pushed out by
the pusher to be stored in the mount frame collector 37.
As described above, by correcting a warp of wafer W
by operating the pressing plate 6, the wafer W may reliably
20 be held by the support table 8 by suction. The wafer W is
transported as held by suction by the support table 8, and
along with the alignment stage 7, and the surface of wafer
W is placed in contact with the suction surface of chuck

table 15. In this state, the chuck table 15 sucks the wafer
25 W by vacuum, and the support table 8 stops its sucking
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action. Thus, the wafer W is transported in a planar state

with the warp corrected to a next step. As a result, the

wafer W is transported reliably and free of displacement.

<Second Embodiment>
5 This embodiment 1s the same as the preceding first

embodiment except that the pressing plate 6 of pressing

mechanism 5 can hold by suction and transport each wafer

W to the alignment stage 7. Like reference numerals are

used to identify like parts which will not particularly be

10 described.

As shown in Fig. 17, a wafer holder 50 is horse-
shoe-shaped, and includes two branched distal portions hav-
ing suction bores 51 for holding by suction a wafer W at the
back surface adjacent edges thereof.

15 The wafer holder 50 is not limited to the horseshoe
shape, but may be ring-shaped or may be a flat plate
substantially corresponding in shape to the wafer W, for
example. Where the robot arm 4 does not take the wafer W
out of the cassette C for transportation, the wafer holder 50

20 need not have the suction bores 51 for holding the wafer W
by suction.

As does the robot arm 4, the pressing mechanism 5
has the pressing plate 6 constructed to be vertically movable
and rotatable as well as movable into and out of a space

25 between wafers W stored in multiple stages in the cassette
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The pressing plate 6 is capable of holding a wafer W
by suction. As shown in Fig. 18, the pressing plate 6 is
circular for covering the wafer W. Its surface for contacting
5 the wafer W has an annular groove 6a for holding peripheral
regions of wafer W by suction, and a suction bore 6b for
holding a central portion of wafer W by suction. As shown
in Fig. 21, the annular groove 6a and suction bore 6b are in
communication with the vacuum source 11 through a
10 suction path r2 inside the arm and a suction pipe R2.
The suction holding by the pressing plate 6 is not
limited to this form, but may be any form only if capable of
reliably holding the wafer W by suction. For example, a
plurality of suction bores may be arranged equidistantly
15 along the edge of pressing plate 6, or a plurality of suction
bores may be arranged radially. The annular groove 6a
and suction bore 6b correspond to the suction device of this
invention.
The alignment stage 7 has the support table 8 for
20 performing an aligning operation on the wafer W based on
an orientation flat, for example, and covering and holding by
suction the entire back surface of wafer W. Specifically, as
shown in Fig. 20, the support table 8 has a plurality of suc-
tion bores arranged equidistantly along the edge of support

25 table 8 for holding peripheral portions of wafer W by
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As shown in Fig. 21, the respective suction bores 9

communicate with suction paths r which are integrated in
upstream positions into one suction pipe R1. The
5 integrated suction pipe R1 has a pressure gauge 10, a valve
V and the vacuum source 11 arranged in the state order
thereon.
The pressure gauge 10 has a comparator 12
connected thereto for comparing a pressure in time of
10 sucking the wafer W with a predetermined reference value.
The comparator 12 is connected to a controller 13. In
response to pressure variations obtained from the
comparator 12, the controller 13 adjusts the timing of
opening and closing the valves V mounted on the suction
15 pipes R1 and R2. The pressure gauge 10 and comparator
12 constitute the detecting device of this invention.
The comparator 12 shown in Fig. 21 compares a pres-
sure measurement obtained from the pressure gauge 10 and
a reference value determined beforehand in relation to a
20 pressure value in time of normal operation (i.e. when the
wafer W is normally sucked by the support table 8). When
the pressure measurement is higher than the reference
value (that is, the pressure in the suction pipe R1 is not
lowered sufficiently), the wafer W placed by the pressing
25 plate 6 is determined not being fully sucked by the support
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pipe R is lowered), the comparator 12 sends to the controller
5 13 a normal detection signal indicating that the wafer W is
sucked fully (normally).

When this normal detection signal is inputted to the
controller 13 shown in Fig. 21, the valve V mounted on the
suction pipe R2 is closed to releases the suction holding of

10 wafer W. Thus, the alignment stage 7 can receive the
wafer W in a planar state with the warp corrected from the
pressing plate 6.

The pressure gauge 10 and comparator unit 12
constitute the detecting device of this invention.

15 Next, a cycle of operations of the apparatus in this
embodiment will be described with reference to Figs. 1, 19
and 21. In this embodiment, the operation of placing and
aligning the wafer W on the alignment stage 7 and subse-
quent operations are the same as in the first embodiment,

20 and will not particularly be described.

The wafer holder 50 of robot arm 4 is inserted into a
space in the cassette C. A wafer W is held by suction from
below.

Next, the pressing plate 6 of pressing mechanism 5 is

25 inserted into a space in the cassette C, that is a space above

.39-



10 10 10 10 9109%& ()-Lf/109%& ()-!aLf/10%& ()-!X s$10%& ()-3 'S s$10%& ()- 3
n[ hzX6PE: 10! Ss910%&' ()- ! Xs910% . & () -
109&' ()-! 109 ()-! N810% ()-!S10%&' ()-h<uj @ 10! S10% ()- 10 10
103910%& ()- +109%& ()-G 'a +10% ()-G )F10% ()- <aAdE @ 10! S109%& () -
9109 ()- 109%& ()- @O%& ()-Ls10% ()- y1l0%& ()- A~dEj] @ 10'S $F10%& ()-L"
109&' ()-f 109 ()- F10%& ()- y@O%& ()- 109 ()- K/ dEj @
10! SS/ y10%& () - & 310%&' () - 9+109& ()-)10%& ()- ' 10%&' ()- &&&L0%&' ()- /hrdV4
1011910%; & (t)h_e&\_zvajfgx\' \W]}?e;l\d by the wafer holder 50. The pressing
plate 6 descends toward wafer W and, as shown in Fig. 19,
holds the wafer W by suction while pressing it from above.
When the pressing plate 6 holds the wafer W by suc-
5 tion, the wafer holder 50 stops its sucking action. The
pressing plate 6 takes the wafer W out of the cassette C
while holding it by suction, and transports it to the
alignment stage 7. At this time, the wafer holder 50 moves
to a position for taking out a next wafer W.
10 While being pressed by the pressing plate 6, the
wafer W is placed on the support table 8 of alignment stage
7. The support table 8 begins to suck the wafer W. At this
time, a suction level of wafer W is successively detected by
the pressure gauge 10, and a result of detection is inputted
15 to the comparator 12.
The comparator 12 compares the detection result
with the reference value determined beforehand in relation
to a pressure value in time of normal operation. When the
result of comparison shows that the pressure in the suction
20 pipe R has lowered sufficiently, the suction of wafer W is
determined to be excellent and a normal detection signal is
sent to the controller 13.
Upon receipt of the normal detection signal, the

controller 13 closes the valve V mounted on the pipe R2 and

25 cancels the suction holding of the wafer W by the pressing

.40.



10" 15910% " & ()-9410%&' ()- 3109 ()- 1109%& () - b[ hwuddV4
10! 910%EES ()- & ! f910% - & () - & ! 910%
& ()-& ' k9109228&' ()- & ! 910% (& ()- & ' k3910%R2& ()-&r wXMB7 10! 10 10
109109%& ()-! 910%W& () - & ! 910%W& () - & ! X9109%& () - & ! 910%EEL () - &
AQBP} [ <MB7 10! 10L9 10% & ()-g'1L9 109%& ()-gL- 109& ()-y! XL- 109& ()-y
109& ()-2z! 109& ()-zPkMe~z[ <17 1
109109%& ()-9- 109%& ()-g! S9- 109%& ()-g9 $10% & ()-f!a9 $10% (& ()-f!9 $10%& ()
-f[a?7 1 10! L10%& ()-!L10%& ()-G L109%5& ()-G X. L10% & ()-G aL10% (& ()-G
10 10f Q[ <Plate 609 Db nresewmiubaiy 63moxes tovhe pagsedfe(9&o( ) -
| NL10%&! ()-!%00&' () - WKYO N, &109%6 & ()-3f10% & ()-. S10% & ()- 9s 10% & () -
109 & () - FLodgleh p-nexfpwater W, or returns to the standby position.
The alignment stage 7 aligns the wafer W held by
suction, based on the orientation flat or notch. After the
5 alignment, the ultraviolet irradiating unit 14 emits ultravio-
let radiation to the surface of wafer W.
After the ultraviolet treatment, the wafer W is trans-
ported as held by suction by the support table 8, and along
with the alignment stage 7, to the next mount frame prepar-
10 ing unit 27.
As described above, by taking out the wafer W in the
cassette C and transporting the wafer W with a warp
pressed and corrected by the pressing plate 6, falling of the
wafer W due to faulty suction is avoided during transport to
15 the alignment stage 7.
The support table 8 can receive the wafer W as main-
tained in a planar state by the pressing plate 6.
Specifically, the pressing plate 6, while holding by suction
and pressing the wafer W, places the wafer W on the
20 support table 8. The support table 8 holds by suction the
wafer W in the planar state with the warp corrected. The
pressing plate 6 releases the wafer W at a point of time
when the support table 8 fully (normally) holds the wafer W
by suction. Thus, the support table 8 can reliably hold the

25 wafer W, and the alignment stage 7 also can perform
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The wafer W is placed on the support table 8 while
the pressing plate 6 holds the surface of wafer W by suction
from above. Subsequently, the pressing plate 6 ascends to

5 return or move to the standby position. It is therefore

unnecessary to design the suction bores in the support table
8 by taking a retraction space for the wafer holder 50 into
account as in the case of a conventional apparatus where the
wafer W is placed on the support table 8 while the wafer

10  holder 50 remains holding the lower surface of the wafer.
That is, the support table 8 and alignment stage 7 may be
varied in design for holding the wafer W by suction.

This invention is not limited to the foregoing embodi-
ments, but may be modified as follows:

15 (1) The first embodiment has been described as
using a pressing plate to correct a warp of wafer W.
Instead, air or the like may be sprayed to the wafer to apply
pressure thereto in a noncontact mode. Thatis, a
noncontact pressure application is desirable where no

20 protective tape is applied to the surface of wafer W.

(2) The first and second embodiments have been
described in which an ultraviolet curable adhesive tape is
used as protective tape. Where such ultraviolet curable
adhesive tape is not used, the ultraviolet curing unit may be

25 omitted.
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F1T10%8) () In sbedumt andrecond ¢ mount
frame MF discharged from the separating mechanism 30 is
collected by the mount frame collector 37 immediately after
correction of its position and direction. The following step
may be additionally executed before the collection.

After recognizing a manufacturer's serial number
printed on the wafer W, a label of a manufacturing control
number in the form of a bar code may be printed out and
applied to the wafer W.

(4) In the first and second embodiments, the press-
ing mechanism 5 is constructed as an integral part of the
wafer transport mechanism 3. This construction is not
limitative. The pressing mechanism 5 may be provided
separately or may be integrated with the alignment stage.

(5) In the first and second embodiments described
above, the pattern on the wafer is kept facing up when
transported by the pressing plate. Instead, the back
surface of the wafer may be kept facing up.

(6) In the second embodiment, the wafer W is trans-
ported from the cassette C to the alignment stage 7 by the
pressing plate alone. Instead, the wafer holder 50 of robot
arm 4 and the pressing plate 6 may transport the wafer W
as sandwiched therebetween.

(7) In the second embodiment, the wafer W is taken

out of the cassette C and transported to the alignment stage
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the pressing plate 6 may directly transport the wafer W,
while pressing and holding it by suction, from an apparatus
of the preceding step.
5 The pressing plate 6 may receive and hold by suction
the wafer W taken out of the cassette C by the wafer holder
50, and transport the wafer W to the alignment stage 7.

Where the wafer W is held in the cassette C as

pressed against bending, the wafer W may be pressed and
10  held by suction by the pressing plate 6 alone without using
the wafer holder 50.

(8) In the second embodiment, when the pressing
plate 6 holds the wafer W in the cassette C by suction, a
pressure gauge or the like may be used, as in the case of

15 alignment stage 7, to determine whether the wafer W is held
normally by the pressing plate 6.

This invention may be embodied in other specific
forms without departing from the spirit or essential attrib-
utes thereof and, accordingly, reference should be made to

20 the appended claims, rather than to the foregoing specifica-

tion, as indicating the scope of the invention.
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1. A semiconductor wafer transport method for
transporting a semiconductor wafer, said method
5 comprising: ~
a supporting step for supporting said semiconductor
wafer in a planar state with a warp thereof corrected; and
a transporting step for transporting said semiconduc-

tor wafer supported in the planar state.

10
2. A semiconductor wafer transport method as defined in
claim 1, wherein said supporting step is a step of pressing on
a surface of said semiconductor wafer, and holding said
semiconductor wafer in the planar state by suction.

15
3. A semiconductor wafer transport method as defined in
claim 1, further comprising an aligning step for aligning said
semiconductor wafer with the warp corrected in said
supporting step.

20
4. A semiconductor wafer transport method as defined in
claim 3, wherein, in said aligning step, the semiconductor
wafer is aligned by an aligner, with the warp corrected by a
pressure imparted by a pressing device.

25
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claim 4, wherein, in said aligning step, the semiconductor

wafer is aligned by the aligner, with the warp corrected by

the pressure imparted by the pressing device, and the press-

5 ing device releases the semiconductor wafer when the

aligner holds the semiconductor wafer by suction.

6. A semiconductor wafer transport method as defined in

claim 3, wherein the semiconductor wafer, while being main-
10 tained in the planar state with the warp corrected in said

supporting step, has a surface thereof irradiated with

ultraviolet radiation.

7. A semiconductor wafer transport method as defined in
15 claim 1, further comprising a receiving step for causing an

individual holding device to contact the semiconductor wafer

transported in said planar state, and receiving the

semiconductor wafer held by said holding device by suction.
20 8. A semiconductor wafer transport method as defined in
claim 7, wherein the semiconductor wafer maintained in the

planar state is transported by moving the aligner.

9. A semiconductor wafer transport method as defined in

25 claim 1, further comprising a step of pressing, with a press-
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25

e semiconductor wafer held by a robot arm, an
sucking, receiving and transporting the semiconductor wafer

in a warp-corrected state.

10. A semiconductor wafer transport method as defined in
claim 9, wherein the semiconductor wafer transported by

the said robot arm is received by the pressing device.

11. A semiconductor wafer transport method as defined in
claim 9, wherein the semiconductor wafer is received by the
pressing device from the robot arm holding the semiconduc-
tor wafer in a cassette storing said semiconductor wafers in

multiple stages.

12. A semiconductor wafer transport method as defined in
claim 1, further comprising a step of transporting said
semiconductor wafer sandwiched between a robot arm for
holding the semiconductor wafer and a pressing device for

pressing the semiconductor wafer.

13. A semiconductor wafer transport method as defined in
claim 1, further comprising a step of transporting the
semiconductor wafer as held by suction with the warp
corrected by pressing the semiconductor wafer with a press-

ing device.
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) -@ %4. A se(r%nélon uctor v(v)afer trarolspcgr)t method as defined in
claim 13, wherein said semiconductor wafer is transported
between different processing apparatus as held by suction

5 by the pressing device.

15. A semiconductor wafer transport method as defined in
claim 1, wherein said semiconductor wafer is held by suction
as pressed at least at peripheral portions and a central

10 portion thereof.

16. A semiconductor wafer transport method as defined in
claim 1, wherein said semiconductor wafer has a protective
tape applied to a surface thereof beforehand.
15
17. A semicondl}ctor wafer transport apparatus for
transporting a semiconductor wafer, said apparatus
comprising:
a support table for supporting and holding by suction
20 said semiconductor wafer;
a pressing device for pressing on a surface of the
semiconductor wafer supported on said support table; and
a transporting device for transporting the
semiconductor wafer pressed and held by suction by said

25 support table.
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while holding the semiconductor wafer by suction.

19. A semiconductor wafer transport apparatus as defined
in claim 17, further comprising a detecting device for detect-
10 ing a warp of the semiconductor wafer placed on said

support table.

20. A semiconductor wafer transport apparatus as defined
in claim 17, wherein said transporting device is an aligner

15 for aligning the semiconductor wafer.

21. A semiconductor wafer transport apparatus as defined
in claim 17, wherein said pressing device is a suction device

for holding the semiconductor wafer by suction.

20
22. A semiconductor wafer transport apparatus as defined
in claim 17, further comprising a robot arm for taking, or
taking and transporting, the semiconductor wafer from a
cassette storing semiconductor wafers in multiple stages.
25
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23. A semiconductor wafer transport apparatus as defined
in claim 22, further comprising a control device operable,
when the semiconductor wafer is transferred from said
pressing device to the aligner, for controlling release of the
5 semiconductor wafer by the pressing device, and timing of

the aligner holding the semiconductor wafer by suction.
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