;opgre3e | NH6~T% WAFER TRANSFER APPARATUS FI ELD OF THE | NVENTION 5 The
present invention relates to a wafer transfer apparatus capabl emmnmlmﬂlmﬂulwu“
process for manufacturing snmall el ectronic conponents such as s

chips, transferring (re-sticking) a wafgr having a protective tape sbiuek
thereto to a ring franme and a dicing tape and peeling 10 the protective

tape fromthe wafer. BACKGROUND OF THE | NVENTION I n the conventi onal
process for producing a wafer of, for exanple, a sem conductor such as

silicon, a wafer is 15 prepared in the formof a disk of lar ge\\mmmm\“\\\“\m

circuit pattern is fornmed on a surfac&I@LEt he wafer, and the ci

pattern surface is protected with a protective tape. The back of theywafer
is ground, and the protecti WARBHEIRAN PRER eAlPpPARANTUHEe waf er surface. The
t hus obt ai ned sem conductor 20 wafer is stuck to a ring frane via a
pressure sensitive adhesive sheet, and cut and divided into dice (diced)
with the use of a dicing cutter so that a nultiplicity of chips are

obt ai ned. Thereafter, the chi 1M dpatyStAbee@Ffon 2 Subjected to
subsequent cl eani ng, drying —Recently, the reduction
of the thickness sem conduct or _chips s. I C_cards is_increasingly
demanded § 5 The gﬁéﬁaﬁﬁeg%?ge%{lggﬁgwgt ?;ggg% ESn ug' %rerc%rrﬁgs\ﬁ% se
apparatus capable of, in a process for manufacturing small
electronic components such as semiconductor chips,
transferring (re-sticking) a wafer having a protective tape

stuck thereto to a ring frame and a dicing tape and peeling

10 the protective tape from the wafer.

BACKGROUND OF THE INVENTION

In the conventional process for producing a wafer of,

for example, a semiconductor such as silicon, a wafer is

15 prepared in the form of a disk of large diameter. A circuit
pattern is formed on a surface of the wafer, and the circuit
pattern surface is protected with a protective tape. The
back of thewafer is ground, and the protective tape is peeled
from the wafer surface. The thus obtained semiconductor

20 wafer is stuck to a ring frame via a pressure sensitive
adhesive sheet, and cut and divided into dice (diced) with

the use of a dicing cutter so that a multiplicity of chips

are obtained. Thereafter, the chips in that state are



t hi ckness has been reduced to about 50 to 100 um from the conventional 300
to 400 fun is increasing. However, when such extrenely thin wafers are
produced by the above back grinding process, there would be the fear of
carrying failure 10 or wafer cracking caused by wafer warpage during, for
exanpl e, protective tape peeling, maferznnunting and dicing steps . The
process known as "predicing" as disclosed in Japanese Patent Lai d-open
Publ i cati on No. 5(1993)-335411 has been proposed for coping with the above
problem In 15 this process, a wafer is diced fromits surface forned wth

acircuit to, x%i’fé‘tb&?pé@ édbéélﬁldeq{tf At 01 Y, ‘Qﬁf md Rl Bl?%sb‘b%dtﬂhg eby

form grooves w ottons I n ce pattern. sequent y, a protective
tape is stuck to the wafer surface, and the mafer back is ground to the
grooves with St oms 20 so that the wafer is divided into a multiplicity of
chips . Thereafter, the wafer havin the otect e stuck thereto is
stuck to a ring f%%ﬁﬁ?t%%d ?%es{ﬁ$%§k%ﬁpt sﬁ%gehﬁéﬁ g?%aﬂ ng, drying and
di e bonding steps. However, in any of the above processes, the current
situation i SSQWOW?%Q CHiPg wfe%¥?\¢ér@§ples BReres Ry hydsmaaddici ng
tape to a wafer are carried out by separate devices . Thus, wafer conveying
bet ween sepafle edereandefof sexeremelly 5thha @hméCDsdgeherathyppeWh@ﬁﬁed by

pl acing wafers in a container such as a wafer carrier provided with
mufti-stage wad tneacs draddaddronrepvdest andabbansportonyod hen cerhaicher to
subsequent -step device. Currently, however, the thickness of wafers tends

to 10 beconecshmpéheiomad, 300 thes®d het ﬂbafldmcrtéé%ldig'ineHQWeQErV\ﬂmre% tends
to beconme |arger. The centers of the wafers sink and
such extremely thin wafers are produced by the above back
grinding process, therewouldbe the fear of carrying failure
10 orwafercrackingcausedbywafer warpageduring, for example,
protective tape peeling, wafer mounting and dicing steps.
The process known as "predicing”" as disclosed in
Japanese Patent Laid-open Publication No. 5(1993)-335411
has been proposed for coping with the above problem. In
15 this process, a wafer is diced from its surface formed with
a circuit to given depth in the direction of wafer thickness
to thereby form grooves with bottoms in a dice pattern.
Subsequently, a protective tape is stuck to thewafer surface,
and the wafer back is ground to the grooves with bottoms
20 so that the wafer is divided into a multiplicity of chips.
Thereafter, the wafer having the protective tape stuck

thereto is stuck to a ring frame, and is subjected to

subsequent cleaning, drying and die bonding steps.



are defornmed by their own weights in the carrier, depending on the ratio of
waf er dianeter to thickness . As a result, automatic takeout fromthe
carrier and placing in the carrier 15 is difficult. Even if automatic

t akeout and pl aci ng can be conducted, there would be the fear of wafers
contacting the carrier to thereby suffer breakage and damaging. In the
above predicing process, the wafers are in the state of being divided into
a multiplicity of chips and fixed 20 by a protective tape constituted of a
flexible film so that, at the tinme of handling, there would be the fear of
nei ghbori ng chi psiwonteact iimg agac o fotther abovicherely ssefsf, er- hler eakagat | n

t hese circunstances, a wafer transfer apparatus capable of, not only

conti nuousl ys agh eidroaBt ti6at Ipkelihd baENSbeticra iwal 8pe ad Bg ilkeamqdi vi ded
into a nultiplicity of chips by predicing and having a protective tape

stuck theretorhaididytihe tARGagRE Jﬂ@@aifﬁ@@%utws@ﬂ>§9a9§@|e'v@_%etshe
protective tape fromthe wafers so as to enable 5 accommpdating the wafers

in acarrierpy@s Wa%‘lség kz@e(af}gaﬂ@%\@egxff}t%%ai-ﬂé‘ d@ﬁg&é:'é*tl'é ?%te'd%’éi No.

2000- 68293. However, in r transter apparatus sclosed in Japanese

Pat ent Lasld %g)cglnt&fdg: ‘rﬁcgéé alba'\ﬁ 200 @rﬁ ok?y lgégﬁgssgg \J/_,v%f grs are th_ose

havi ng beéen |p |c I pS pre IrCi ng &nd havi ng
a protective_ tape stuck Ehereto Furt her,, the {? g gctlézhg ige for use
therein is on®® HySURN AT PHA T R CATH SN REY LdE vE ta@Resi ve,
and after |rrad|at|ngthe protective tape with ultraviol et g t he

et

protective tHEST LGEIMARIE Iy HRTUTe ARG éFawWé@éqgntﬁep?@P DEE t ape

peeling unit. Accordingly, in the wafer transfer apparatus disclosed
to subsequent-step device.

Currently, however, the thickness of wafers tends to
10 become smaller and, on the other hand, the diameter of wafers
tends to become larger. The centers of the wafers sink and
are deformed by their own weights in the carrier, depending
on the ratio of wafer diameter to thickness. As a result,
automatic takeout fromthe carrier andplacing in the carrier
15 1is difficult. Even if automatic takeout and placing can
be conducted, there would be the fear of wafers contacting

the carrier to thereby suffer breakage and damaging.
In the above predicing process, the wafers are in the
stateof beingdivided into amultiplicity of chips and fixed
20 byaprotective tapeconstitutedof a flexible £film, so that,
at thetime of handling, therewouldbe the fear of neighboring
chips contacting each other to thereby suffer breakage.
In these circumstances, a wafer transfer apparatus

capable of, not only continuously and automatically



i n Japanese Patent Lai d-open Publication No. 2000-68293, the processed
wafers are limted to those having been divided into a nmultiplicity of
chips by predicing. Furthernore, 20 the type of protective tape for use
thereinis limted to one having an ultaaviolet curable pressure sensitive
adhesi ve. 5 As aresult, for exanple, the wafer transfer apparatus

di scl osed in Japanese Patent Laid-open Publication No. 2000-68293 cannot be
applied to: (1) in the instance in which both a protective tape 5 and a
dicing tape are those having an ultraviolet curable pressure sensitive
adhesi ve, antransigreing We fwasdratiavg bgebedhv Hied dagoinnyliimlidiglyi city of
chips by predicing is united with aring frane via a dicing tape with the
use of a wafef ¢thimsfler rafuHraing sl haviwy eh pcotpstdve piagikeedtitkup (1. e.
di e bonding) after this formation of unification of a wafer; (2) in the
instance in ywhéebrdaiaad P ohgCldpie drape iagds falles| NSt 3G M@l idie not

t hose having an ultraviolet curable pressure sensitive adhesive and are

conmon pressypg L&%@@@@i\t—é%@é@ﬁ%ﬁ{%ﬁépﬁafé% 5B hBecbnghapge in which a

protective tape is one having an ultraviolet curable pressure sensitive

adhesi ve g | &gl §h :gré \al%gt“r‘eiéaf‘é’ sogﬁ‘ Dayipg;ap yLLr ¥BEB§%dCli'}1abl e

pressure sensitive ad and the dici ng tape 1s co pressure

sure sensi {1 Sfve,“and The ape iS¢ ! |
ol one. havi NGOHCRP (VEUTOH che bir i Rraseor biebntPri S00RaRECEE and is

common pressure sensitive adhesive ta%e whi |l e , ,
However, in the wafer transfer apparatus disclosed in

Japanese Patent Laid-open Publication No. 2000-68293, the
processed wafers are those having been divided into a

10 multiplicity of chips by predicing and having a protective

tape stuck thereto. Further, the protective tape for use
therein is one having an ultraviolet curable pressure

sensitive adhesive, and after irradiating the protective

tape with ultraviolet light, the protective tape is peeled

15 from the wafer surface in a protective tape peeling unit.

Accordingly, inthewafer transfer apparatus disclosed

in Japanese Patent Laid-open Publication No. 2000-68293,

the processedwafers are limited to those havingbeendivided

into a multiplicity of chips by predicing. Furthermore,

20 the type of protective tape for use therein is limited to
one having an ultraviolet curable pressure sensitive

adhesive.



6 a dicing tape is one having an ultraviolet curable pressure sensitive
adhesive; and (5) in the instance in which conventional wafer not having
been diced into a nultiplicity of chips is diced, 5 after sticking the
wafer to a ring frame by neans of a pregsure sensitive adhesive sheet
(postdicing). Therefore, the wafer transfer apparatus disclosed in Japanese
Pat ent Lai d-open Publication No. 2000-68293 | acks general applicability. 10
Mor eover, the use of the wafer transfer apparatus disclosed in Japanese

Pat ent Lai d-open Publication No. 2000-68293 has been |imted to, for
exanpl e, wafers hevingedeken, foedéxaupby, dhgr vader §mEmete t epplae awafser
transfer apparatus (inline docking). That is, it is inpracticable 15 to use
this wafer tdbssiesedpparddpsnasonratehboLsiedpenj pubedcuttbnaNgr.i nder as
an off-line (stand al one) capable of taking out wafers from a wafer

cassette or Y@d@LePRSKi MoheoNt 8L NgppEsELH: Waf ers are accommmodat ed and
processing them Thus, the wafer transfer apparatus disclosed in 20

Japanese Patent Laj(-pqmPubldicatdeon Nom 200808293 hagks cgsnerale

applicability. OF THE | Ing these curren
! . . bi . . .
Cl [ cunet ancesnd Y A:30501RLpcA0, 00 £6Le A3 11 HLLTANL AU 01 L5 O

provi de a rans apparatus capa ,  hot only “¢continuously and

automatically transferri wafers having a protective tape .
: gressure sengy%lve adﬁes?ve,gandrin wggch the Jéfer having

been divided into a multiplicity of chips by predicing is
united with a ring frame via a dicing tape with the use of
a wafer transfer apparatus and in which chips are picked

10 up (i.e. die bonding) after this formation of unification
of a wafer;

(2) in the instance in which both a protective tape
and a dicing tape which are not those having an ultraviolet
curable pressure sensitive adhesive and are common pressure

15 sensitive adhesive tape;

(3) in the instance in which a protective tape is one
having an ultraviolet curable pressure sensitive adhesive
while a dicing tape is not one having an ultraviolet curable
pressure sensitive adhesive, and the dicing tape is common

20 pressure sensitive adhesive tape:

(4)in the instance in which a protective tape is not

one having an ultraviolet curable pressure sensitive

adhesive andis commonpressure sensitive adhesivetapewhile



5 stuck thereto to a dicing tape and ring franes, but also peeling the
protective tape fromthe wafers, irrespective of the types of protective
tape and dicing tape enployed. The wafer transfer apparatus can be applied
to both conventional postdicing and predicing,thusbeing excellent 10 in
general applicability. Another object of the present invention is to
provide a wafer transfer apparatus which can be joined with a grinder
(inline docking) so as to enable use of prediced wafers and which can al so
be used al one without being joined with a 15 grinder as an off-line (stand
al one) capabkdligfinmkipg osngdizy Sng romatuaiep leasset alel avperesi sumaf er s
are accommodat ed or a wafer packing container wherein wafers are piled one

upon anot her sandiatccenaonatedeandngr ocessing them thus being excellent in
general applicability. 20 SUVWARY OF THE | NVENTI ON The present invention

has been nade withsﬁ Mih v d omedtch s ol i dhe e iR1abl e of Ade prior
art and attaining the above objects. According to the present invention,

8 there is pBQVEfigdbé‘eH"aéfée&r Jeaf.nﬁﬂp@i[ﬁﬂ?it‘fﬂooégrﬁ@&%sa d’!aéeg&y, i n

which a protective tape is stuck to its s ace, rirng frane means
o 2 S0 PR SIRIRLE S LIBELRL SPRRLABEOTNLRNG 50 L11
ol raviol 1 Lghl 10, Lhe RLOLECt Kot oPehsRaRaSLE) OT UYL copapLe of
positioning wafer transfer apparatus disclosed in Japanese Patent
Laid-open Publication No. 2000-68293 lacks general
applicability.
10 Moreover, the use of the wafer transfer apparatus
disclosed in Japanese Patent Laid-open Publication No.
2000-68293 has been limited to, for example, wafers having
been prediced by a grinder joined to the wafer transfer
apparatus (inline docking). That is, it is impracticable
15 to use this wafer transfer apparatus alone without being
joined with a grinder as an off-line (stand alone) capable
of taking out wafers from a wafer cassette or wafer packing
container wherein wafers are accommodated and processing
them. Thus, the wafer transfer apparatus disclosed in

20 Japanese Patent Laid-open Publication No. 2000~-68293 lacks

general applicability.

OBJECT OF THE INVENTION




10 tabl e and conducting a position regulation of the wafer in |ongitudinal
and | ateral directions and direction of rotation to thereby | ocate the
waf er at given reference position; a nount unit capable of disposing on a
nmount table the 15 wafer having the proyective tape stuck thereto after
havi ng been | ocated at the given reference position by the positioning
unit, and capable of sticking a dicing tape to both the wafer at its back
and a ring frane arranged so as to surround the wafer, thereby uniting the
wafer and the 20 ring franme together; a protective tape peeling unit

capabl e of di sposTaigiron tdhgmeotagtriard ttdpeyedlanog st dblte tleowafter amavi ng
the dicing tape stuck to the back thereof and thus having been united with
the ring frastejdyt bheheprdsant inveapabhd sofo poodidg a wOf@ntend sdlera
peeling tape to an end of the protective tape provided on the surface of

the wafer, Lepabd ec il [ d M9 hbe B8y BEnt BREo881 yhahat he protective
tape is peeled fromthe wafer surface; and 5 a second ultraviol et

irradi ation i i i 9%pg i i ight to
t he dicing t%%ﬂeé%{éfﬁg%?%?h%g\%gﬁg ee%ﬁﬁﬁ???éﬁqv%ﬁ]ﬁ p;Ehéetre?‘?/ﬂnl{g;&%atrtaakggby
nmeans of _the_ di ci tape after peeling of th rotective tape.fromthe
waf er surf acsétLbcfc/kt eerp ot 25& iavéﬁtc 61(,9 %@éﬁ ﬁél%lglﬁﬁi %rémﬁﬁ’vg}lﬁzuf}g&? t he
above constructjon of the wafer transfer a ratus, the.division. lines of
ohi pped vaf 6156 5B e PERHCARATE DOBPLT B rUNALESS  of TEREPREEATS 1

| ongi tudi nal and lateral directions (X- and Y-directions)
of the types of protective tape and dicing tape employed.

The wafer transfer apparatus can be applied to both
conventional postdicing andpredicing, thusbeingexcellent
10 1in general applicability.

Another object of the present invention is to provide
awafer transfer apparatus which canbe joinedwith a grinder
(inline docking) so as to enable use of prediced wafers and
which can also be used alone without being joined with a

15 grinder as an off-line (stand alone) capable of taking out
wafers fromawafer cassette whereinwafers are accommodated
or a wafer packing container wherein wafers are piled one
upon another and accommodated andprocessing them, thusbeing
excellent in general applicability.

20

SUMMARY OF THE INVENTION

The present invention has been made with a view toward
resolving the above problems of the prior art and attaining

the above objects. According to the present invention,



IS and direction of rotation (O-direction) is conducted so that the wafer
at given reference position is located. As a result, at the die bonding
step, accurate die bonding can be effected. Al so, the relevant transfer
operation and protective tape peeling operation can be continuously carried
out wi thout 20 conveyance using a wafer carrier, so that the breakage,
damage or cracking of wafer can be avoi ded. Mreover, where the protective
tape is one having an ultraviolet curable pressure sensitive adhesive, the
adherence of the protective tape can be | owered by exposing to the
protective tapers dsubtrranidedes wafht wiarns fdre appe reft ushd o s&tl clditngavi ol et
irradiation unit. As a result, in the step of peeling the protective tape,
t he protectiyaatfepe tawhieheadidot qreelwdthpen ¢ ke wedf €6 Mid Boutf atdae
occurrence 5 of breakage, damage or cracking of wafer. Further, when the
di cing tape t§ a0NEnd&veig B mebhisayt @l @1 coHg aliR: Pt BE SHH =15 € ASintsifLe:

adhesi ve, the adherence of the dicing tape can be | owered by exposing the

di ci ng tape éﬁbéQQEGE”é%fﬁrié£H6:V“th the use of the second 10 ultraviol et
irradiation unit. As a result, Tn the subsequent pickup step wherein, after

the division into . i pld.cit) chj . i a | cked.up, the
chi ps can% be easit %lggcie‘glﬂu%é‘ﬁ/%%% h{;hg?%}%\gf?rgggp%t%% gbgﬁeggccurrence
of breakage, . damage or cracking.of chips.. The fer_transfer apparatus
of the: broseht LTME T GAnA EXpRet STt YESbi ChRS T AErGP WhEPEDRCSHBB | on
from anong perform ng both exposure of the protective tape to ultraviolet
light by thet#®®5t ultraviolet irradiation unit and exposure of the dicing

tape to ultraviolet light by the
a positioning unit capable of disposing a wafer having

a protective tape stuck to a surface thereof on apositioning
10 table and conducting a position regulation of the wafer in
longitudinal and lateral directions and direction of
rotation to thereby locate the wafer at given reference
position;
a mount unit capable of disposing on a mount table the
15 wafer having the protective tape stuck thereto after having
been located at the given reference position by the
positioning unit, and capable of sticking a dicing tape to
both the wafer at its back and a ring frame arranged so as
to surround the wafer, thereby uniting the wafer and the
20 ring frame together;
a protective tape peeling unit capable of disposing
onaprotective tapepeelingtablethewaferhavingthedicing
tape stuck to the back thereof and thus having been united

with the ring frame by the mount unit, capable of bonding



20 second ultraviolet irradiation unit, performng either of the exposures
and not perform ng both of the exposures is operated. Thus, the present

i nvention enabl es sel ectively perform ng exposure of the protective tape to
ul travi ol et 11 light by neans of the §irst ultraviolet irradiation unit
and exposure of the dicing tape to ultraviolet |ight by neans of the second
ultraviolet irradiation unit. Therefore, the present invention can be
applied to not only the conventional 5 postdicing processing but also the
predi ci ng processing. Mreover) irrespective of the types of enpl oyed
protective tapershdfdacpeglingetapottordy arge olatée havitagtiNe peoeective
tape stuck thereto can be continuously and autonatically transferred to the
di ci ng t ape @mrwvideel ohnchelBukifane aod theuta fde, atducapalcke aff pneakage,
damage or cracking of wafer, but also detaching of the protective tape can

be acconpl i Sthﬁ,dge&h&h@f@éﬁe dhenpt esed b roteittivent 8ps W € penianeedmgener al
applicability. Another preferred formof wafer transfer apparatus 15

accordi ng tqghe resent dventinp is one wherein the protective tape is
one having an ultraviol et curable pressure sensitive adhesive, and

ul traviolet [ight, ig expo t he .pr.of ective. {LsS

ul travi 0I5et i rradi §,t58| on u?}Jﬁtdc.Ita%le\}Ller ulg%é%%léégﬁwuéﬁ%%%étég exposure
of the 20 protective tape to ultraviolet |i.ght by, ns of.the, first

0l travi of ef S 3vahatsh B EHBRaings Sravt g nd (9hterenchlof b
protective tape. As result, in ,the step of peeling the protective tape,
the protecti ‘%éﬁétgﬁhwﬁgeéaQPW9n§eQP88 unitBd with the Blng frame

by means of the dicing tape after peeling of the protective
tape from the wafer surface by the protective tape peeling
10 unit.

By virtue of the above construction of the wafer
transfer apparatus, the division lines of chipped wafer is
recognized and a position regulation of the wafer in
longitudinal and lateral directions (X- and Y-directions)

15 and direction of rotation (6—-direction) is conducted so that
thewaferatgivenreferencepositionislocated. Asaresult,
at thediebonding step, accuratediebondingcanbeeffected.
Also, the relevant transfer operation and protective tape
peeling operation can be continuously carried out without

20 conveyance using a wafer carrier, so that the breakage,
damage or cracking of wafer can be avoided.

Moreover, where the protective tape is one having an
ultraviolet curable pressure sensitive adhesive, the

adherence of the protective tape can be lowered by exposing



12 fromthe wafer wi thout the occurrence of breakage, damage or cracking of
wafer. An also preferred formof wafer transfer apparatus according to the
present invention is one wherein the dicing 5 tape is one having an
ultraviol et curable pressure sensitive hesive, and ultraviolet light is
exposed to the dicing tape by the second ultraviolet irradiation unit. By
virtue of this construction, the exposure of the dicing tape to ultraviolet
| ight by neans of the second 10 ultraviolet irradiation unit enables

| owering the adherence of the dicing tape. As a result, in the subsequent
pi ckup step whergisteaftes tdee diviwlitomiidoeta Mdit pliitd thheofusehiqes, the
chi ps are picked up, the chips can be easily picked up fromthe dicing tape
Wi thout the g€ Uf 108 a1 Df r ¥ Bskeg & r Ad TRPBge @fi 1 € agd Rg refs1ah pSin A
further preferred formof wafer transfer apparatus according to the present
invention i LAt I j VA I [t

MUl £ 1Pl Ci 1y ol SRPRe B Aadt e PRe pratae Vet dng Rl T o R R ace

t hereof, 20 ggd bot h eigosur gf t he ot e tive.£ﬁgetqglultraviolet | i ght
Ia

by the first urftbrea\’?laglle Prragl ati Oh tur€ﬁ tean "é%(poslﬂre oefotcﬁélrcﬁe@icneg t ape

toultraviolet light by the second ultraviolet irradiation unit are
oper at ed.” %% %Eg£¥?$%e %?m?%?SOEOHE?FEEPFOHF PRE®Exposure of the
protective tape to ultraviolet |ight by means of the first ultraviolet
irradiation unit BHEPI®S |'ORR i W t AkChuBeE@RBel8f OPRehpY bPBcEPVe tape. As

aresult, in the step of peeling
ultraviolet curable pressure sensitive adhesive, the

adherence of the dicing tape can be lowered by exposing the
dicing tape to ultraviolet light with the use of the second

10 ultraviolet irradiation unit. As a result, in the
subsequent pickup step wherein, after the division into a
multiplicity of chips, the chips are picked up, the chips
can be easily picked up from the dicing tape without the
occurrence of breakage, damage or cracking of chips.

15 The wafer transfer apparatus of the present invention
is preferably so constructed wherein selection from among
performing both exposure of the protective tape to
ultraviolet light by the first ultraviolet irradiationunit
and exposure of the dicing tape to ultraviolet 1light by the

20 second ultraviolet irradiation unit, performing either of
the exposures and not performing both of the exposures is
operated.

Thus, the present invention enables selectively

performing exposure of the protective tape to ultraviolet



5 the protective tape, the protective tape can be easily peeled fromthe
waf er havi ng been divided into chips without the occurrence of breakage,
darmage or cracking of chips attributable to collision of chips.
Furthernore, the exposure of the dicingtape to 10 ultraviolet |ight by
means of the second ultraviolet irradiation unit enables |owering the
adherence of the dicing tape. As a result, in the subsequent pickup step
wherein, after the division into a nultiplicity of chips, the chips are
pi cked up, the chips can be easily picked up fromthe 15 dicing tape

wi t hout the dightreyaeeais krfeakagei rdanagde rar ielaekiing aefi athiiqes.urSiy | |
further, a preferred formof wafer transfer apparatus according to the

present i nveghi@kpoSu@ee WRRE &Ik ittt ¥8E &l 0 Bt £ HPét NaYHidp berm i vi ded
into a nultiplicity ZO of chips but having the protective tape stuck to the

surface thergpfy, and. M ¥18¥993Y1 8+ Of LN A QUPERIYE tAPS-EBoYLL gy ol et

light by the first ultraviolet 1rradiation unit 1s operated. 14 By virtue

of this cons j R ty L.Cl ssing, the
exposur e of PRESeroLBvBETaohbs B SHRITa SF BbeRan L Et SRt NN 1 et
ul travi ol et irrg tation unit enables | awerin thedadherence of the 5
protective tBPECIASIAG REQFGSSINY (- & 5P%b8§€|ﬁ&lpﬁepﬁpgfﬁEFFV% t ape,
the protective tape can be easily peeled fromthe wafer w thout the
occurrence oYlOPPRBERAgE I IEHREGE 0 ef 4G ryPSF afEIR L RRT REAHHE 1 Whe
second ultraviolet irradiation unit 10 is not operated, so that, at the
time of dicihapedie@ingiehro tape, not only the wafer having the

protective tape stuck thereto can be continuously and
automatically transferred to the dicing tape and the ring
10 framewithout the occurrence of breakage, damage or cracking
of wafer, but also detaching of the protective tape can be
accomplished. Therefore, the present invention ensures
enhanced general applicability.
Another preferred form of wafer transfer apparatus
15 according to the present invention is one wherein the
protective tape isonehavinganultraviolet curablepressure
sensitive adhesive, and ultraviolet light is exposed to the
protective tape by the first ultraviolet irradiation unit.
By virtue of this construction, the exposure of the
20 protective tape to ultraviolet light by means of the first
ultraviolet irradiationunit enables lowering the adherence
of the protective tape. As a result, in the step of peeling

the protective tape, the protective tape canbe easilypeeled



be perfornmed with the adherence between dicing tape and wafer naintai ned.
Therefore, wafer breakage or cracking at the dicing can be avoided. Stil
further, another form of wafer transfer apparatus 15 according to the
present invention is one wherein conveygnce neans for conveying wafers to
be processed fromoutside is attached to the first ultraviolet irradiation
unit. By virtue of this construction, for exanple, the wafer transfer
apparatus can be joined with a grinder (inline 20 docking) so as to enable
use of wafers prediced by the grinder. The wafer transfer apparatus of the
present i nvefitbmntlmawdferowe thbartethet bectirrstcal of avicd letge r rdetizaid on uni t
is provided with a wafer conveyance unit capable of taking out wafers from
a waf er cassett erdbrigfnovafgesrare 15 accommodat ed, and capabl e of
carrying the wafers to the first ultraviolet irradiation unit. By virtue of

this constructionythesyabesrisA0s! 85rAPPAr hes rCaRaRE rsed )00 Y t hout
being joined with a 5 grinder as an off-line (stand al one) capabl e of

t aki ng out r S in r re . ted and
by ocosstng tAEey A A0 T HE LR <RI PN EntDERT Tl L Flc e AL SBTS
i nvention may_be .one mEerein the, first Iéravi l.et 10 irradiati.Qn unit is
orovi ded Vi t hRBEAS TIAREVONP AbEhE REPRBEE OF A RECBHH GRS tr'm a

waf er packin%gcontainer wherein wafers. are accommodat ed, and capabl e of

del i vering t RENGEFEFs 307 thEE TRT £ L fontegahdes FHROSHY 8A thife BICHNE s

construction, the wafer transfer 15 apparatus can be used al one w t hout
bei ng j oi nedtapPehby the second ultraviolet irradiation unit.

By virtue of this construction, the exposure of the

dicing tape to ultraviolet light by means of the second
10 ultraviolet irradiationunit enables loweringthe adherence

of the dicing tape. As a result, in the subsequent pickup

stepwherein, afterthedivisionintoamultiplicity of chips,

the chips are picked up, the chips can be easily picked up

from the dicing tape without the occurrence of breakage,
15 damage or cracking of chips.

A further preferred form of wafer transfer apparatus
according to the present invention is one wherein the wafer
is one having been divided into a multiplicity of chips and
having the protective tape stuck to the surface thereof,

20 andbothexposureof theprotective tapetoultraviolet light
by the first ultraviolet irradiation unit and exposure of
the dicing tape to ultraviolet light by the second

ultraviolet irradiation unit are operated.



grinder as an off-line (stand al one) capable of taking out wafers froma
waf er packi ng contai ner wherein wafers are accommobdat ed and processing
them 20 BRI EF DESCRI PTION OF THE DRAWNG Fig. | is a plan of the entirety
of one formof wafer transfer apparatugszaccording to the present invention;
Fig . 2 is a sectional view of one formof wafer (prediced) for use in the
present invention; 16 Fig. 3 is a sectional view of another form of wafer
(wafer for postdicing) for use in the present invention; Fig. 4 is a
partial enlarged plan showi ng first wafer supply unit, first ultraviolet
irradiation unit Bgneéiztpesbifi eningconstraectbopstbé ¢heowaterofransf er
apparatus of the present invention; Fig. 5is a partial enlarged plan

showi ng nmouptrdtict i vial ehpetty e ittanrss kaedd NG guki by atkhrseeandnel £1ayt ol et
irradiation unit sections of the wafer transfer apparatus to of the present

invention; Figr 8ilSed PAFLAALL £Oh ARG EAAP o e¥, shoMg e S Adist rarEer supply
unit and ejection pusher unit sections of the wafer tfansfer apparatus of

the present JAgOt Qe fi%e {ap8 @ 286! HODA ¢ Vi AL & & bEkI DL ILeM L he

15 sticking 1t ém conprising er stuc o aring fra racted to a

nount table by suction by the fer transfer apparatus of .the present
inventiog; i .pQPRQStKV%Efpﬁngﬁ%%ﬁr {%céﬁﬁ%ﬁgggéxﬂhP?Fﬁs%ﬁﬂ%§%§%§side
views for explaining the notion of a nount unit included 20 in the wafer
transfer appgdcit Geeoraipe hiekehtPssivditiigied gpgo ohipsavpehevhl thel ar ged
side view for explaining

occurrence of breakage, damage or cracking of chips

attributable to collision of chips.
Furthermore, the exposure of the dicing tape to
10 ultraviolet light by means of the second ultraviolet
irradiationunit enables loweringthe adherenceof thedicing
tape. As a result, in the subsequent pickup step wherein,
after the division into a multiplicity of chips, the chips
are picked up, the chips can be easily picked up from the
15 dicing tape without the occurrence of breakage, damage or
cracking of chips.

Still further, a preferred form of wafer transfer
apparatus according to the present invention is one wherein
the wafer is one not having been divided intc a multiplicity

20 of chips but having the protective tape stuck to the surface
thereof, and only exposure of the protective tape to
ultraviolet light by the first ultraviolet irradiationunit

is operated.



the notion of a protective tape peeling unit included in the wafer transfer
apparatus of the present invention; 17 Fig. 10 is another parti al

enl arged side view for explaining the notion of a protective tape peeling
unit included in the wafer transfer apparatus of the present invention; 5
Fig. 11 is a further partial enlarged side view for explaining the notion
of a protective tape peeling unit included in the wafer transfer apparatus
of the present invention; Fig. 12 is still a further partial enlarged side
view 10 for explaining the notion of a protective tape peeling unit

i ncl uded in the Viaferrtuansfeédr sappasatwst bdnt keepriesent conventiomalFi g. 13
is still a further partial enlarged side view for explaining the notion of

a protectivepdad ¢aed prgceRisting theldigetsure bifer hafpdodganisier agppar at us
of the present invention; Fig. 14 is a partial enlarged side view for

explaining the Ui on Ofe PEALE NGy NRAsh Pact ohet herprohigethveotiape peeling
unit; 20 Fig. 15 is an enl arged sectional view for explaining the notion of

et oo SLETGLEFLINE P 0012 oLkt oy 60 gLiche Brethced varer
sectlonal V'ﬁ?%éé%tf%%”é%ﬁ%.ngAs a result, in the step of peeling the
protective tape, the protective tape can be easily peeled
from the wafer without the occurrence of breakage, damage
or cracking of wafer.
Furthermore, the second ultraviolet irradiation unit
10 is not operated, so that, at the time of dicing, dicing can
be performedwith the adherence betweendicing tape andwafer
maintained. Therefore, wafer breakage or cracking at the
dicing can be avoided.
Still further, another formofwafer transfer apparatus
15 accordingto the present invention is one wherein conveyance
means for conveying wafers to be processed from ocutside is
attached to the first ultraviolet irradiation unit.
By virtue of this construction, for example, the wafer
transfer apparatus can be joined with a grinder (inline
20 docking) soastoenableuseofwaferspredicedbythegrinder.
The wafer transfer apparatus of the present invention
may be one wherein the first ultraviolet irradiation unit

is provided with a wafer conveyance unit capable of taking

out wafers from a wafer cassette wherein wafers are



the notion of peeling of a protective tape froma sticking itemincluding a
waf er for postdicing by the protective tape peeling unit. 5 DETAILED
DESCRI PTI ON OF THE | NVENTI ON One form (exanpl e) of wafer transfer apparatus
according to the present invention wll e described below with reference
to the appended drawings. 10 Fig. | is a top view of the entirety of one
formof wafer transfer apparatus according to the present invention. As
shown in Fig. 1, nuneral 1 generally denotes one form of wafer transfer
apparatus according to the present invention. 15 The wafer transfer

appar atus 1 procmsséstefpranexaapie] e adferr A\Winayihg wedersdivtedimgto a
multiplicity of chips and provided with a protective tape stuck thereto.
Thi s waf er Witapabeodbt ai peddbyt ushngnatwaf er processor 10 for processing
waf ers in advance such as a grinder (not shown) 20 in accordance with the

predi ci ng net hod. gy Ny{ ptge Wof €FhPE 0E88SOFUEPiodS SHEWRaifBrFiktGand e Waf er
is diced fromits surface provied with a circuit to given depth in the

direction of ég fét%Q'Egﬂeﬁé §Qe&h§iogE09X@ﬁoﬂ%tEe?ﬂgtﬁgﬁne%b%f¥

pattern. Subsequent protective tape P is stuck to"t waf er surface

and thereaft waf er K;i und .t r ofto g SO t hat
t he maferf- 85% %e % 8%% fﬁlp ?%???E%(nnﬁlpgggéﬁ%o |H§%¥l%?(¥he
present inventi ereln %he abov

w d [l f
ecor bed berohars i Tonc Rates s abt e MREEE 1 i ats e Bropriodast d o

and processing them.
Also, the wafer transfer apparatus of the present
invention may be one wherein the first ultraviolet
10 irradiationunitisprovidedwithwafer takeoutmeans capable
of taking out wafers from a wafer packing container wherein
wafers are accommodated, andcapablecfdeliveringthewafers
to the wafer conveyance unit.
By virtue of this construction, the wafer transfer
15 apparatus can be used alone without being joined with a
grinder as an off-line (stand alone) capable of taking out
wafers from a wafer packing container wherein wafers are

accommodated and processing them.

20 BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 is a plan of the entirety of one form of wafer
transfer apparatus according to the present invention;
Fig.2isasectionalviewofone formofwafer (prediced)

for use in the present invention;



the main structure of wafer transfer apparatus 1 by neans of, for exanple,
a separate carrier arm (not shown). Specifically, as shown in Fig. I, the
wafer Wafter grinding 10 of the wafer back is transferred onto

t abl e- shaped conveyance nenber 22. Thi sieconveyance nenber 22 is novabl e

al ong conveyance guide rail 20. This conveyance nenber 22 consists of a
suction nenber constituted of, for exanple, a porous ceramc, so that the
entire surface of protective 15 tape P side of wafer Wis attracted and

i mobi |'i zed by the action of negative pressure. The wafer Wthus having
been conveyed by Eiee coriveyasestimomedr vAzW 9Lt pansherr égraned wappky tabl e
42 of first ultraviolet irradiation unit 40 so that the protective tape 20
P side of wafwafdV iforpesistidindchdielfow, uared iat thacpedsbytsinveoniofnhe first
ultraviolet irradiation unit 40, as shown in Fig. 4, is provided with

ul traviolet |anp mihanaei s44 pathd all Bhavirgket pl anpsiodhwairhert i44 talvaifks upper
portion is 20 provided with a novable shutter (not shown) which can be
opened and cigsed, dive: Ul #1ayi ohetrd Bl ehanbesafdrabni hait OBl portion is
provided with ultraviolet |anp 46. The wafer Whaving been transferred onto

t he supply 42 1 v -0 e.ar j QR G Fi means of
conveyande e B e s Lo e R P o S any PP RS T he
wafer Wis beén nove%kaqééraviﬁ%f% |ight is irradiated upward by the
ultraviolet ¢ r%%n%é”iﬁ% ConbI MaTTon W th a reflecti ng mrror (not shown) ,

so that the protective {0 tape P side._of fer Wis exposed to ultraviolet
light. Wiere an Wi%-avi bf et PAHEAH eBrlé‘§§’\§%ep£%ﬂs?}{(?Wé'Pg mount unit,

protective tape peeling unit and second ultraviolet
irradiation unit sections of the wafer transfer apparatus
10 of the present invention;

Fig. 6 is a partial enlarged top view showing first
wafer supply unit and ejection pusher unit sections of the
wafer transfer apparatus of the present invention;

Fig. 7 is a sectional view of a sticking item, the

15 sticking item comprising a wafer stuck to a ring frame,
attracted to a mount table by suction by the wafer transfer
apparatus of the present invention;

Fig. 8 (A), (B) and (C) are schematic partial enlarged
side views for explaining themotion of a mount unit included

20 in the wafer transfer apparatus of the present invention;

Fig. 9 is a partial enlarged side view for explaining

the motion of a protective tape peeling unit included in

the wafer transfer apparatus of the present invention;



adhesive is used as the pressure sensitive adhesive of the protective tape
P for sticking and sustaining the wafer Wwhich has been divided into a
multiplicity of chips, the i5 irradiation of ultraviolet light is perforned
to cure the pressure sensitive adhesive7so that the bonding strength of
pressure sensitive adhesive is reduced. As a result, the protective tape P
can be easily peeled fromthe wafer Wwhich has been divided into a
multiplicity of chips. 20 On the other hand in case of an off-Line (stand
alone) , in which the wafer transfer apparatus is used al one w thout being
connect ed with tHdgabdwe igy ianddhesr ratttera wafreva pgeot essde , viaieferw ar e
taken out from wafer cassettes 13A, 13B wherein wafers Ware accommodat ed
or from waf erxglackiing thl reantan ref dldwdteret ivevafaps péarengi hadtone upon
anot her and accommpdated and the wafers Ware processed. In this type of

of f-1ine usiigh1ReED Waftefe W4 e Priocassed: idbgdiea {0l | O#v fige NBAREENLS

Nanmely, as shown in Fig. |, wafer conveyance unit 34 of first wafer supply
unit 30 is adapipd 4o meke a circular arc rotation as shown by an alternate
|l ong and two short dashes line of Fig. 1. Conveyance arm 31 thereof is
adapted t.o be freal vahl L LY. -4 he;gan n arm 31
of the mgfer con?g'dngg S%i? g§r§P8¥ﬂ85FF$§? ag%gggggpgﬁggu%?¥a3ggﬁas
U-shaped distal, end portion 32. This distal end portion 32 has suction
Tenber s 33 SHRY T AR VAP b RAGHEd B RRRCSrLIAG SUGE on
menbers 33. These suction nenbers 33 are provided with_ 15 suction hol es
(not shown) 1Kk ddt itdhe R dretdifite @RREED &S VAE uth® sBEFE& N Such as a

vacuum punp so that
invention;

Fig. 12 is still a further partial enlarged side view

10 for explaining the motion of a protective tape peeling unit

included in the wafer transfer apparatus of the present
invention;

Fig. 13 is still a further partial enlarged side view
for explaining the motion of a protective tape peeling unit

15 included in the wafer transfer apparatus of the present
invention;

Fig. 14 is a partial enlarged side view for explaining
the motion of a peeling head part of the protective tape
peeling unit;

20 Fig. 15 is an enlarged sectional view for explaining
the motion of peeling of a protective tape from a sticking
itemincluding prediced wafer by the protective tape peeling

unit; and



a negative pressure is generated. As a result, the surface side protective
tape P of wafer Wis attracted and sustai ned by the negative pressure. By
virtue of this construction, 20 the breakage damagi ng of the chips of wafer
W can be prevented. Where the wafer trapgsfer apparatus is used al one as an
of f-Line (stand al one) capable of taking out wafers Wfrom wafer cassettes
13A, 13B wherein wafers Ware accomopdat ed and processing them a plurality
of wafers W 22 with given spacings are arranged on shel ves of the wafer
cassettes 13A or 13B. In this case, the side of wafers Whaving the
protective tape Fist.uék ihecrrtadliargrdisadiandlevéwy SoAsemOMMNLATF g. 3,
in these wafer cassettes 13A, 13B, wafers Wnot prediced (Fig. 2) are
acconmodat edles mdesoni bEdpdaltiorg cfaehpnat ect Whavapy fheenaastiastied and
delivered by the wafer conveyance unit 34 of the first wafer supply unit 10
30 is conveytkrt onthedihg st watér @6ropestdicadyaly ORe wiiot 4.1 vEhahpes to
say, the conveyance arm 31 of the wafer conveyance unit 34 is rotated so
that each waf&r Wd siianveyed to the first ultraviolet irradiation unit 40
15 Then, in the sane manner as in the inline docking, the surface side,
namely, grotective tape P side of wafer Wis exposed to ultraviolet |ight
irradiated fromthe ultraviolet |lanp. On the other hand, where the wafer
transfer apparatus 2Q.4 one 0 ffﬁéan,éﬁ. d.al one) capabl e of
taki ng out wafers W ( i Hg—eon 12 wherein

One form (example) of wafer transfer apparatus

according to the present invention will be described below
with reference to the appended drawings.

10 Fig. 1 is a top view of the entirety of one form of
wafer transfer apparatus according tothepresent invention.

As shown in Fig. 1, numeral 1 generally denotes one
form of wafer transfer apparatus according to the present
invention.

15 The wafer transfer apparatus 1 processes, for example,
wafer W having been divided into a multiplicity of chips
and provided with a protective tape stuck thereto. This
wafer W can be obtained by using a wafer processor 10 for
processing wafers in advance such as a grinder (not shown)

20 1in accordance with the predicing method. 1In this wafer
processor 10, as shown in Fig. 2, a wafer is diced from its
surfaceproviedwithacircuit togivendepthinthedirection
of wafer thickness so that grooves with bottoms in a dice

pattern. Subsequently, protective tape P is stuck to the



wafers Ware piled one upon anot her and acconmodat ed and processing them
waf ers Waccomodated in the wafer packing container 12 are used. In this
waf er packi ng container 12, 23 wafers Ware piled one upon another with
cushi on sheets (not shown) interposed bgtween nei ghboring wafers Win order
to protect the circuit surface of wafers W As shown in Figs. 1 and 4, the
waf er transfer apparatus 5 includes the wafer packing container 12 wherein
wafers Ware , piled one upon another with cushion sheets (not shown)

i nt er posed betmeen nei ghboring wafers Win order to protect the circuit
surface of vedkes sWriRlacowhiddatest t Rurthirema fgte bagtked st gaesingt tappar at us
i ncl udes wafer takeout device 10 11. This wafer takeout device 11 has wafer
conveyance arhe bidomeschitanboovenbrezlpha] ohg wafer isakidoitdeadiintblA. Thi s
waf er conveyance arm 11B is provided with suction nenber 11C, whereby the
back surfaces ahueachl wefey Y aseppypdated in the wafer packing container 12
is attracted through the IS action of a negative pressure. Thereafter, the

wafer Wis noved gahddndied 8 €00Ysanas: %&%%%@oﬁnﬂhgféir\{%ﬁéj aiRihe waf er
conveyance unlt 34 of the first wafer supply unit 30. The wafer Wthus

havi ng been t e a 3 conveyed to the
first uI?rav ngﬂg%dyqf%o% %%? ggbagﬁggggé%fé?%éwconveyance arm 31
of the wafer conv §pce uni t T t he ,above-nme one ner tthat

i nstance, as descri 5éf F&F@r 8 HRFefic 8860 e i f@r

packi ng contai ner (12 are, for exang common mafers W not |V|ded into a
nultlpI|C|ty the main structure of fer transfer apparatus 1 by means

of, for example, a separate carrier arm (not shown).
Specifically, as shown in Fig. 1, the wafer Wafter grinding

10 ofthewaferbackistransferredontotable-shapedconveyance
member 22. This conveyance member 22 is movable along
conveyance guide rail 20. This conveyance member 22
consists of a suction member constituted of, for example,
a porous ceramic, so that the entire surface of protective

15 tape P side of wafer W is attracted and immobilized by the
action of negative pressure.

The wafer W thus having been conveyed by the conveyance
member 22 1s transferred onto supply table 42 of first
ultraviolet irradiation unit 40 so that the protective tape

20 P side of wafer W is positioned below, and attracted by
suction.

The first ultraviolet irradiation unit 40, as shown
in Fig. 4, is provided with ultraviolet lamp chamber 44.

The ultraviolet lamp chamber 44 at its upper portion is



24 of chips, which wafers Whave protective tapes P stuck to the circuit
surface thereof and are piled one upon another with cushion sheets

i nt erposed between nei ghboring wafers Wand accormodat ed. The wafers Ware
noved into the first 5 ultraviolet irrazi ation unit 40, wherein the wafers
Ware exposed to ultraviolet light. In this wafer transfer apparatus, the
cushi on sheet (not shown) interposed between nei ghboring wafers W is taken
out and di sposed in cushion sheet disposal box 9 by the wafer 10 conveyance
arm| 1B of the wafer takeout device 11 after the takeout of each wafer W
from the waf BEOPAERE gl Eom diqierb 12 shEete hafredt Whawiy HaviHy eeexposed
to ultraviolet light while passing through the ultraviolet irradiation unit
15 40, as shopmned Fidysloseadnd Theislataviacted lanm shsindieredd byt vdfser
conveyance arm 61 of wafer conveyance unit 60. As a result, the wafer Wis
conveyed to pesetiportgonnis pboandedelivhr aitkavandedi Spagped 6an
positioning table 52 so that the circuit surface of wafer Wis | ocated up.

20 The positioni pget ahEerSq, hhi kBgt Beeaf ei-gRBRErOREd ole hW GRpaKANce
menber 22, is so constructed as to attract, sustain and i mmobilize the

protective té‘gﬁllg & 48 RbvYRTET Wet Brosghai e aLsh U @ 2 R8YALILE: s

pressure. 2 n the positioning unit 50 of the above construction, with

the use of igRoS.(ecadRLLI AN £URLY B3 A ANPeARQys 117 RO, ONI ng unit

50, each wafer "Wi's*[locate gi'ven reference position by carrying out
rotation and,posLtigD SaEePUhatLoBe oot HEvREST LRBLOgNER! §: 3R, e
irradiated upward by the ultraviolet lamp 46 in combination
with a reflectingmirror (not shown), so that the protective
10 tape P side of wafer W is exposed to ultraviolet light.
Where an ultraviolet curable pressure sensitive
adhesive is used as the pressure sensitive adhesive of the
protective tape P for sticking and sustaining the wafer W
which has been divided into a multiplicity of chips, the
15 irradiation of ultraviolet light is performed to cure the
pressure sensitive adhesive so that the bonding strength
of pressure sensitive adhesive is reduced. As a result,
the protective tape P can be easily peeled from the wafer
W which has been divided into a multiplicity of chips.
20 On the other hand in case of an off-1ine (stand alone),
in which the wafer transfer apparatus is used alone without
being connected with the above grinder or other wafer

processor, wafers W are taken out from wafer cassettes 134,

13B wherein wafers W are accommodated or from wafer packing



anti lateral directions (XY directions), toward positions (1) to (6) of

Fig. 4 and in the direction of rotation (0 direction) along the division
line (dicing line) of wafer W As a result, accurate di e bonding can be
effected in IO the subsequent die bondifjg step not shown. Wth respect to
the nethod of position regulation, the position regulation can al so be
performed upon recognition of the position of, for exanple, an orientation
flat or notch of wafer W The wafer Wthus having been positioned by the 15
positioning table 52 of the positioning unit 50 is conveyed by neans of the
conveyance acontGlirdr the wied mrircomf@eande ans (pi@Ed Anea upesukinottieer waf er W
with its back side located up is transferred onto nount table 72 of nount

unit 70 ( Figsd.adco’ilrmbcﬁa)tedzQn'ﬂ"lfth\eafvefeﬁr@nweaﬁ@q&rmés@tﬂ), an shawn in
Figs . 1 and 4, is provided with the conveyance arm 61 whi ch can be noved

al ong guide ¢@hd H2 yv-oh extignd d,r adhe s i ani pE-ddaistse20 itP tihe nount
unit 70. This conveyance armo6l is provided with vertically novable driving

nmeans (not sh é?{g f& 26 any inpact as caused at the tine of
attracting and sus ?nlng s Iomered In the wafer conveyance unit 60 of

t he aboves struct B&%“;“?# he con ance grm 6 att acts and sustains the wafer

W havi ng "5 been %méﬁ;g WelBo 1 ont nf 121 BT HHES ¢ Ho al ong
the guide ra 62 until reachi a, r.tra sfer osit I.n t

bosi Shon | HeE Vst WA T SE LS Sriat e o b ﬁ%m Sehpke % 51 deulag mount
unit 70. The nmount unit 70, as shown in Figs . 1 and 5, is provided 10 with
the nount tadFe IEEanePn #S Fhave hyp;s“’és.atléetrmt@c dong and two short

dashes line of Fig. 1. Conveyance arm 31 thereof is adapted
to be freely movable as shown in Fig. 4.

10 The conveyance arm 31 of the wafer conveyance unit 34
of the first wafer supply unit 30 has U-shaped distal end
portion 32. This distal end portion 32 has suction members
33 so that the wafer W can be attached by means of the suction
members 33. These suction members 33 are provided with

15 suction holes (not shown). These suction holes are
connected to a vacuum source such as a vacuum pump so that
a negative pressure is generated. As a result, the surface
side protective tape P of wafer W is attracted and sustained
by the negative pressure. By virtue of this construction,

20 thebreakagedamagingofthechipsofwaferWcanbeprevented.

Where the wafer transfer apparatus is used alone as
an off-line (stand alone) capable of taking out wafers W
from wafer cassettes 1327, 13B wherein wafers W are

accommodated and processing them, a plurality of wafers W



is provided with ring frane stocker 74 wherein a multiplicity of ring
frames R are acconmmodated. As shown in Figs. 1 and 5, guide rail 76
extending in the cross direction (Y-axis direction) fromthe nount table 15
72 to the ring frane stocker 74 is provided above the ring frane stocker
74. The wafer transfer apparatus includes ring conveyance arm 78 which is
novabl e al ong the guide rail 76. The ring conveyance arm 78 at its distal
end has a vacuum suction part provided with vacuum pad (not shown). 20 This
mount table 72 of the mount unit 70 is noved to ring frane di sposing
position 93 wiongierdepgaiilngd a6 gr@angahodn shiediveswaift thg. whEamwhi | e,
the ring conveyance arm 78 is noved to position right above the ring frane

stocker 74. dJdhsisettde Irimgrcanreyabaethl ;m ISs@f tyactss rnd fsusitfainisw 27
ring frame R and the ring conveyance arm 78 is noved al ong the guide rail

76 to posi ti@&viﬁ?@h@%é&ﬁ@%;@é ablse &k thsratkesyl postiheohieng frane
R is disposed on the nount table 72 in advance. 5 The nount table 72 thus

having the rigg,frame R disposed in given position in advance is noved
along the guide rail 85 to wafer transfer position 73. Consequently, the

waf er W having been positioned by th ositiogning. table 52 .i.s transferred
by the ¢ nveyancgﬁﬁél?lg?“ﬁln %ﬁr}g‘fg't ﬁé ftglresceoﬁeeﬁgn%aes%%ﬁe%&%ﬁt (%%Ehe nount
table 72 of thg nmount unit 70. Ip Ihié state, the circuit surface of the
waf er Wis |'%eheedYosoRredngers v 6UrRfRI 2B OTRRARFRY & ﬁécﬁlg%‘e Fig.

7). The nmount table 72 is also provided with a suction nmenber 15 capabl e of
attraction (hd%©%hown) so that the protective

Each wafer W having been attracted and delivered by
the wafer conveyance unit 34 of the first wafer supply unit

10 30 is conveyed to the first ultraviolet irradiation unit
40.

That is to say, the conveyance arm 31 of the wafer
conveyance unit 34 is rotated so that eachwafer Wis conveyed
to the first ultraviolet irradiation unit 40.

15 Then, in the same manner as in the inline docking, the
surface side, namely, protective tape P side of wafer W is
exposed toultraviolet light irradiated fromtheultraviolet
lamp.

On the other hand, where the wafer transfer apparatus

20 is used alone as an off-line (stand alone) capable of taking
out wafersW (Fig. 3) fromwafer packing container 12 wherein
wafers W are piled one upon another and accommodated and
processing them, wafers W accommodated in the wafer packing

container 12 are used. In this wafer packing container 12,



tape P side of wafer Wis attracted and sustained through the action of a
negative pressure. In this way, the wafer Wand the ring frane R which
surround the wafer W are attracted and sustai ned on the 20 upper surface
of the nmount table 72 by suction. Theregfter, dicing tape T having been
precut into the norphology of ring frane is stuck to the upper surface
thereof by dicing tape delivery unit 80. Thus, sticking itemE is forned.
28 The dicing tape delivery unit 80 is constructed in such a fashion that,
as shown in Fig. 8 (A) ( dicing tapes T having been precut and stuck to

rel ease nat ewdpdrPOWad rgipidrd o€ updnsaasehpealiath tuem bheshiedtease ot eri al
D by sharply folding 5 back the release material Dwith an acute angle at a

front edge poRsion 19 29R)s BEEWEEn r@fxﬁhk%ﬁiﬂ% waaer sTwt Do i R, been
peel ed fron1the rel ease material Dis stuck to both the ring frame R and

t he waf er VV @ggpstﬁ%:égfég {Oé&f%a{% oﬁOwgyeLQe other hand, the nount

table 72, as sh , IS nova ong guide rail 85 prOV|ded SO0 as

t i t ht ft t h t table 72 bl

o perri 1 spd bl v G e upgrE i e SaPeeRy tape.
del t 80. 15 Accordingly, h Fi th t table 72
e moved Sl oM HIREDH T S 86 ﬁ%ieﬁv“rﬁa&rﬁeerc&%w&eﬁw HE Mgt ¢ abl o

72 is drawn close to the peel plate 82. Consequently, one edge portlon of
the ring frafEe Riled spgteReR RnHdax &’Pﬁﬁ?‘l%\“l?ﬁe‘s}??%‘?ﬁ @Rje spotilon of

the peel plate 20 8 2 . Then, each dicing tape T is peeled fromthe rel ease
interposed between neighboring wafers W in order to protect

the circuit surface of wafers W and accommodated. Further,

the wafer transfer apparatus includes wafer takeout device

10 11. This wafer takeout device 11 has wafer conveyance arm
11Bwhich canmove freely alongwafer takeout rail 11A. This
wafer conveyance arm 11B is provided with suction member
11C, whereby the back surface of each wafer W accommodated

in the wafer packing container 12 is attracted through the

15 action of a negative pressure. Thereafter, the wafer W is
moved by the wafer conveyance arm 11B and delivered to the
wafer conveyance unit 34 of the first wafer supply unit 30.

The wafer W thus having been delivered to the wafer
conveyance unit 34 is conveyed to the first ultraviolet

20 irradiation unit 40 by means of the conveyance arm 31 of
the wafer conveyance unit 34 in the above-mentioned manner.

In that instance, as described later, the wafers W
accommodated in the wafer packing container 12 are, for

example, common wafers W not divided into a multiplicity



material D by sharply folding back the rel ease material D with an acute
angle at the front edge portion of the peel plate 82. Thereafter, as shown
in Fig. 8 (B), the nount 29 table 72 is el evated by neans of a vertical
cylinder (not shown) , so that the fromys edge portion of the dicing tape T
is stuck under pressure to the ring frame R by neans of the press roller
84. 5 Further, as shown in Fig. 8 (C), the nount table 72 is noved al ong
the guide rail 85 in such a direction that the nmount table 72 is drawn
apart fromthe peel plate 82. Futher, each dicing tape T is stuck, by neans
of the pressof atlligrs 84hitah whdewaf §rhayvandrohectivng taree Rathidh tsurrounds
10 the wafer W As a result, the sticking itemE (Fig. 7) consisting of the
waf er Wand the ging ift aoe fRcenthedet fgeidieird pif ednede ubter eaidttérer as
shown in Figs. 1 and 5, the ring frane R portion round the periphery of the

wafer Wis afitpchifthiltn afdesdsi gt 888ob¥dBansedt neUGHHYT s wddafs arm
part 92 of rotary armunit 90 arranged beside the nount table 72. The arm

part 92 of 1Re{PLAKnAEA. LS, PLAL P B A80eqsthifalnd Itg yrface of

waf er Whaving the protective tape P stu thereto cones to [1e upside. 20

As shown Jin Fig._| he sticking item, nsjsting of, th fer. Wunited
with the gri n%i%%%o% yl]'lrrléaaé(nlsar%’foq ﬁfgll i gﬁﬁghﬁgﬁgg? Jldéé a‘faf FECT evg:l,aréeust ai ned
and noved by neans, of an](_)t her , conveyance menber 95 which is novabl e al ong

conveyance rafPoedd W ultevieletntiqkteking itemE is

In this wafer transfer apparatus, the cushion sheet
(not shown) interposedbetweenneighboringwafersW, istaken
out and disposed in cushion sheet disposal box 9 by the wafer
10 conveyance arm 11B of the wafer takeout device 11 after the
takeout of each wafer W from the wafer packing container
12.
Each wafer W thus having been exposed to ultraviolet
light whilepassingthroughtheultraviolet irradiationunit
15 40, as shown in Figs. 1 and 4, is attracted and sustained
by wafer conveyance arm 61 of wafer conveyance unit 60. As
a result, the wafer W is conveyed to positioning unit 50
and delivered to and disposed on positioning table 52 so
that the circuit surface of wafer W is located up.
20 The positioningtable 52, liketheaforementionedwafer
W conveyance member 22, is so constructed as to attract,
sustain and immobilize the protective tape P side of wafer

W through the action of a negative pressure.



30 di sposed on peeling table part 112 of protective tape peeling unit 110.
The protective tape peeling unit 110, as shown in Figs . 1 and 9 to 14,
conprises peeling table part 112, tape delivery 5 part 114, peeling head
part 116 as noving neans and heater cutfser part 128 as bondi ng/cutting
means. The peeling table part 112 incluées peeling table 122 which is
novabl e on guide rail 172 (Fig. 1) in the cross direction (Y-axis
direction). In addition, the peeling 10 table 122 on its upper surface is
al so provided with a suction nmenber capable of attraction which is porous

or has suction halreshenpéds $HOBALngAsn Bt IEsulftthé kdostd ebsheg rivicemon,
consisting of the wafer Wunited with the ring frane R by neans of the

di ci ng tape Jj garnReudtts AahRe AR PdstialiRRdcdfe PY PRI GAI]LQD o
negative pressure. In the tape delivery part 114, as shown in Figs. 5 and 9

to 13, peel | ige (8 1S s Q! 0] NESERORSH Do e dutely Ll Letych?6 and

gui de roller to tape receiving plate 13 i's tape

receiving plate 132, the .neell 20 tape S is pr b . Qf.
vertically n%%§%¥%9?%uﬁ§ﬁ%kiﬁﬁﬂ [ﬂ%ﬁ%ﬁ%&ﬂﬁ Ofﬁerfgézg e %&gf B%érﬁof14 is so
constructed that_it,is vable in the vertical _direc

DRk S5

direction). Te@lalq hRe T+ P ine 8 XA eggogéﬁg)élfﬁpéél st ant
film such as a polyethy|ene terephthal ate &PET) film overlaid with a heat
sensitive adhedjhaqrRledir@cticsls kY speeStionsde KRVAAG ROSLLIONSI tivity
can be used. 5 The peeling head part 116, as shown in Figs. 9 to 15,
(1) to (6) of Fig. 4 and in the direction of rotation (6
direction) along the division line (dicing line) of wafer
W. As a result, accurate die bonding can be effected in
10 the subsequent die bonding step not shown. With respect
tothemethodofpositionregulation, thepositionregulation
can also be performed upon recognition of the position of,
for example, an orientation flat or notch of wafer W.
The wafer W thus having been positioned by the
15 positioning table 52 of the positioning unit 50 is conveyed
by means of the conveyance arm 61 of the wafer conveyance
unit 60. As a result, the wafer Wwith its back side located
up is transferred onto mount table 72 of mount unit 70 (Figs.
1 and 5).
20 The wafer conveyance unit 60, as shown in Figs. 1 and
4, is provided with the conveyance arm 61 which can be moved
along guide rail 62 which extend from the positioning unit

50 to the mount unit 70. This conveyance arm 61 is provided

with vertically movable driving means (not shown) so that



i ncl udes head 140 and is novable in the right and left direction (X-axis
direction) . The head 140 is provided with chuck 146 consisting of upper
jaw 142 and lower jaw | 44 and is vertically noved so that the chuck 146 can
be opened and 10 cl osed. The heater cutgger part 118, as shown in Figs. 12
and 13, is provided with heater nenber 154 including vertically novable
heater 115. Front and rear sides of the heater cutter part |18 are 15
provided with tape presser guides 156, 156. The rear side of the heater
cutter part 118 is further provided with tape presser 158 and al so provi ded
with cutter dhadepdéd ashcabsed atovtertimetdfeatt nastdhpeotd snshhangngl ear ance
162 of the tape presser 258. 20 The thus constructed protective tape
peel i ng unitidlhdesraperated as shown in Figs. 9 to 14. As shown in Fig. 9
the peeling tape Sis fed until reaching cutter groove 136, and

si mul taneously the, peehite ! 8bhee 28t i BVEd It hé JIRADERGuaLReSI tion
under the tape 32 delivery part” 114 . Then, the peeling head part 116 is

moved in Sucgégfghcsysﬁegaﬁ?la rgsﬁgﬁnh%éﬂﬁfﬁygﬁg le@mhgga}a@ cl ose

to the tape very- par ring at perio uck 1 hel d

.5 how in Fig. 10, th li.ng.head 11 the
ecei ving piAre £35SO Ao B §OoaRN ACELrRaR O PRB TPoREVER of the
ling t S, the chuck, 146 | d so that, th ing, t S i
ntor posed GeREIAT S e 1 SOt ] VS SR e TAEEE o ESBBFHl at e |34

IOis raised. | | . o .
position. Inthisposition, thewaferWis transferredonto

the mount table 72 of the mount unit 70.
The mount unit 70, as shown in Figs. 1 and 5, is provided
10 with the mount table 72 and, at a side opposite thereto,
isprovidedwith ring frame stocker 74 whereinamultiplicity
of ring frames R are accommodated.
As shown in Figs. 1 and 5, guide rail 76 extending in
the cross direction (Y-axis direction) from the mount table
15 72 to the ring frame stocker 74 is provided above the ring
frame stocker 74. The wafer transfer apparatus includes
ring conveyance arm 78 which is movable along the guide rail
76. Theringconveyance arm78 at itsdistal endhas a vacuum
suction part provided with vacuum pad (not shown).
20 This mount table 72 of the mount unit 70 is moved to
ring frame disposing position 93 along guide rail 85 (Fig.
8) and is held waiting. Meanwhile, the ring conveyance arm
78 is moved to position right above the ring frame stocker

74. Thus, the ring conveyance arm 78 attracts and sustains



Further, as shown in Fig. 11 the peeling head part 116 is noved in such a
direction that the peeling head part 116 is drawn apart fromthe tape
delivery part 114 so that the peeling tape Sis pulled out . Thereafter, as
shown in 15 Fig. 12, the heater cutter part 118 is caused to descend so
that the peeling tape S is pressed by neans of the tape presser 158 and the
t ape presser guides 156, 156. Sinultaneously, the peeling tape S is bonded
by thermal fusion to the protective tape P of the wafer Wsurface with 20
the use of heat fromthe heater 115 by neans of the heater nenber 154. The
peel i ng taperihg Srante Roagdviene [reingt ke nlyy yamdeng rinh@8 cid trerwal adent64 i n
the cross direction along the clearance 162 of the tape presser 158. It is

preferred thaie ti fe0REiIiNg 780t Bipds Bt i 6in thiegvt Cibddey tife aBuedgeadfle 33 the
wafer W for exanple, within about 3 mfmfromthe extrene edge of the wafer

W The tape giel i var ¥ pasd1d14 mandihher heat af iGURE 8poRaktod 28 AR Rl sed as
shown in Fig. 13 and, thereafter, the peeling 5 head part 116 and the

peel i ng tabl e, i b.such directions that these are drawn apart
from each otig%&géﬁéﬁgaﬁ¥?ﬁa$§%ﬁ 24. As aresult, the protective tape P of

the wafer, Wsurfage can el fromthe fer Wsuyrfac means, of the
peeling tape S. I ‘%ﬂSUPﬁﬁﬁﬂgé%fg&Wﬁ%ﬁf%%%% }¥ﬁ5}%%gf9geﬁggé559559though
not shown, are dropped into a, di sposal hox not shown by opening the chuck
146 of the dEt &MEMgPREAAIPRr 1 P P SiShliPVEReBLSTY dndtddhgadd air

bl ow from above so that stocking of the detached peeling tape S and
protective t&petq IFQF LxAnHfeedoosition 73.

Consequently, the wafer W having been positioned by
the positioning table 52 is transferred by the conveyance
10 arm 61 of the wafer conveyance unit 60 onto the mount table
72 of the mount unit 70. In this state, the circuit surface
of the wafer W is located below, and is surrounded by the
ring frame R (see Fig. 7).
Themount table 72 isalsoprovidedwithasuctionmember
15 capable of attraction (not shown) so that the protective
tape P side of wafer W is attracted and sustained through
the action of a negative pressure.
In this way, the wafer W and the ring frame R which
surround the wafer W, are attracted and sustained on the
20 upper surface of the mount table 72 by suction. Thereafter,
dicing tape T having been precut into the morphology of ring
frame is stuck to the upper surface thereof by dicing tape

delivery unit 80. Thus, sticking item E is formed.



The wafer Win which the protective tape P is peeled fromthe wafer W
surface by neans of the protective tape peeling unit 110 is attracted and
sust ai ned by the peeling table 222. Consequently, the wafer Wis caused to
pass 20 through second ultraviolet irragiation unit 180 and transferred to
ej ection pusher unit 190. The peeling table 122, as shown in Figs. 1 and 5,
is nmovable in the cross direction (Y-axis direction) on guide rail 172

whi ch extends in the cross direction to ejection 34 roller part 192 (Fig.
6) of the ejection pusher unit 190 of the protective tape peeling unit 110.
The second ul travind €1 cing adipat debiwary ul8d Bad s bensanmectaddanental
structure as that of the first ultraviolet 5 irradiation unit 40

(processi ng avabehi¥Whfdiee: Ohsrsm@wh HaMe) gexeept, Hhat ngheasés akhagingem E
consisting of the wafer Wstuck to the ring frane Ris processed.

U traviol et ddghtr&E@mabhididiol 8t eha8BR eS8 bEkadialeonuawgLds Thus,
the wafer Wof the sticking itemE which is united 10 with ring frame R on

t he peeling h r i .ggﬁ .09 i 10 _ks.attracted
and sustainég%%?%Fﬁé%pg%P%nghga(%ggﬁé%qg% t éﬂfﬁ%SQf?gﬁgﬁk}pgggﬁéﬁgthereof
. In thig stat he fer Wis nov al.ong_the guide rail_.172_so that it
passes aBov AT SDECERUCAr el B B L 1D M oRe Tt 4T 80 SohRSRbueNt |y,
where the dicjng t%Pe T is one having an ultraviol et curable pressure
sensitive adfifis ROTEIRD ALiRfFY: ST 1% exposed to ultraviol et |ight by
means of the second ultraviolet irradiation unit 180 so_ that the 20
pressure sensiti FeddWEsiivg §epehd ghesnhavape Feps eepédgd from the

release material D is stuck to both the ring frame R and
the wafer W by means of press roller 84.

10 On the other hand, the mount table 72, as shown in Figqg.
8, 1s movable along guide rail 85 provided so as to permit
right and left movement. Further, the mount table 72 is
movable in a direction that it is drawn close to or apart
from the dicing tape delivery unit 80.

15 ; BAccordingly, as shown in Fig. 8(A), the mount table
72 is moved along the guide rail 85 in such a direction that
the mount table 72 is drawn close to the peel plate 82.
Consequently, one edge portion of thering frameR is located
in the vicinity of the front edge portion of the peel plate

20 B2.

Then, each dicing tape T is peeled from the release
material D by sharply folding back the release material D
with an acute angle at the front edge portion of the peel

plate 82. Thereafter, as shown in Fig. 8 (B), the mount



and the adherence of the pressure sensitive adhesive can be | owered.
Therefore, in the subsequent pickup step wherein divided individual chips
are picked up, the chips 35 can be easily picked up fromthe dicing tape
T wi thout the occurrence of breakage, damage or cracking of chips. The
waf er Wthus having passed above the second ultraviolet irradiation unit
180 is transferred onto 5 ejection roller parts 192, 192 of the ejection
pusher unit 190. The ejection pusher unit 190, as shown in Figs. | and 6,
is provided with a right and left pair of side guide nenbers 194. The

i nternal surtfades 78f i$ hel graa redfbys impamrguiofe anwabeisalocydandes provi ded
wth ejection roller parts 192, 192 each conposed of a plurality of rollers
arranged w tdhaaonst aot tspact g st rdnt \eddee parg dr afetRepditiong tspbrought
into contact with the ejection roller parts 192, 192, so that the breakage

of wafer Wcﬁﬁsbgtﬁﬁﬁigﬁ&’er?té\@é@ﬂg €y | i wleri nkP & dasnediRs pgSpd aupsbEeam of
the ejection roller parts 192, 192. The noving cylinder 196 is slidable in
the cross di i unden thegui dance by nmeans of guide rod 198 . Pusher
menber (not-é 0 I%Qgecureg to an upper side of the noving cylinder 196

hes d t t h f hayi b j ecti
ol lor pArts 100 4635 SRcOPAARCE WELR t e (Rbyoroat "ol En Rodi g

l'i nd | 96. As | t, the sticki i E i modat ed
cecommbdat | P EREEt ELODBINIS T DS il batP UG £ JOOR GP CP0bBhi sposed

downstream As shown in Fig. 1, |ike the
the mount table 72 is drawn apart from the peel plate 82.

Futher, each dicing tape T is stuck, by means of the press
roller 84, to thewafer Wand the ring frame R which surrounds

10 the wafer W. As a result, the sticking item E (Fig. 7)
consistingof the wafer Wand the ring frame Runited together
is formed.

Thereafter, as shown in Figs. 1 and 5, the ring frame
R portion round the periphery of the wafer W is attracted

15 and sustained by means of suction pad 94 of arm part 92 of
rotary arm unit 90 arranged beside the mount table 72. The
arm part 92 of the rotary arm unit 90 is rotated by 180°,
so that the surface of wafer W having the protective tape
P stuck thereto comes to lie upside.

20 As shown in Fig. 1, the sticking item E consisting of
the wafer W united with the ring frame R by means of the
dicing tape T is attracted, sustained and moved by means
of another conveyance member 95 which is movable along

conveyance rail 91. As a result, the sticking item E is



36 wafer cassettes 13A, 13B, two accommobdati on cassettes 202A, 202H are

di sposed in parallel, thereby enabling continuous operation. In this
construction, as indicated by the arrow of Fig. 1, the ejection pusher unit
190 is noved in the 5 longitudinal diréétion (X-axis direction) so that
waf er Wcan be accommpdated in either of the accommbdati on cassettes 202A,
202B di sposed in parallel. These unloader units 200A, 200B are vertically
novabl e so that acconmopdati on shel ves of the accommodati on cassettes 10

202A, 202B can be | ocated_at positions rresponding.to the heights of the
ej ection rol Jesrpopsfrdt%nE@?}lfgf%letB%rEjig@t‘?%ﬁnggﬁg}vﬁrﬁéipﬁ@ﬁ.egﬂ’ﬂg waf er W
of each sticking itemaccommpdated in the accommopdati on cassettes 202A,
202B is diviwdd ildtlo a 15 nultiplicity of chips in the subsequent step. The
di vided chips are picked up and nounted on, for exanple, electronic
conponent subst r &thesphyteethve dlape Bephiag airditel bondisnghavntin Adgsshown) .

As apparent fromthe foregoing, in the instance (1) 20 in which both the
protective tiapedB tant4} kempirdiseg papkidg aablehmset hali, ngpndeal i raviyol et
curabl e pressure sensitive adhesive and in which the wafer Whaving been

di vi ded isnt @ Ardmaliti, pbé &l i Mg HeLdiges thy 1pr £dimgdichg snfarsmaedi heatthe
sticking itemE consisting of the wafer Wunited with the 37 ring frame R

?y neans<ﬁ_é¢F%é§(ﬂgg{tfﬂyaég\Mggaﬂﬁgydﬁ%tfﬁ%fﬁgéﬁgfer transfer apparatus
and in which chips are picked up (i.e. die bonding) after this formation
of the sticking ifien,epetRstig1d Hilrihi5aVi 0l el Y Ald QALY 1240 and
which is movable on guide rail 172 (Fig. 1) in the cross
direction (Y-axis direction). In addition, the peeling
10 tablel22onitsupper surface isalsoprovidedwitha suction
member capable of attraction which is porous or has suction
holes (not shown). As a result, the sticking item E
consisting of the wafer W united with the ring frame R by
means of the dicing tape T can be attracted and sustained
15 by application of a negative pressure.
In the tape delivery part 114, as shown in Figs. 5 and
9 to 13, peeling tape S is let out, interposed between pinch
roller 126 and guide roller 128 and fed to tape receiving
plate 132. On this tape receiving plate 132, the peeling
20 tape S ispressedbymeansof verticallymovable tape presser
plate 134. The tape delivery part 114 is so constructed

that it is movable in the vertical direction (Z-axis

direction).



5 the second ultraviolet irradiation unit 180 are operated, and the wafer W
is passed through both the first ultraviolet irradiation unit 40 and the
second ultraviolet irradiation unit 180. However, in the instance (2) in
whi ch both the 10 protective tape P andyithe dicing tape T are not those
having an ultravi ol et curable pressure sensitive adhesive and are conmon
pressure sensitive adhesive tapes, both the first ultraviolet irradiation
unit 40 and the second ultraviolet irradiation unit 180 are not operated.
15 Further, in the instance (3) in which the protective tape P is one
having an ul travizmd €brciHeaapkel phesspees s ¢ xamp hdhesioet whislie tidia di ci ng
tape T is not one having an ultraviolet curable pressure sensitive adhesive
and the diciaghapgudhi §s CONPONPERPSURE B6REPhEME1AERESDY®)t 2R, 20 the
first ultraviolet irradiation unit 40 is operated while the second

ul L ravi ol et 4§ LAELAL AR hedB0oLas00LyOREGAL eftve S, f Gt el sy e

i nstance (4) e protec rve tape i S not vin

ul travi ol et curab ressure sensitive_adhe Lve and_is,common pressure
sensitive é% e>F albe WY | Bt heS Gt hg Tt EYe 3" BSoH&Ravi ng an

uItraV|oIet curable pressure. se S|t|§ﬁ}f he5|v the fjirst traviol et

i rradi atidon unit A IRESIHODHEAS B r 13k S é’c‘%hﬂjnu Jf?%ﬂ/l 1% 19,

irradiation unit 180 is operated. 5 As shown in Fig 6, in the instance
(5)in mh.%mch@@%ﬁt%%a%rbﬂ%c%m@el@am@Vbeﬁdlﬂhéhauéﬂagttaﬁé Fedte those
having an ultraviolet curable pressure sensitive adhesive and in which
common waf erdiweotich d&daknsaliaantiianl i cThe fadhiPsi s previdedwd tthhe ring
frame R by nmeans of a pressure sensitive
chuck 146 consisting of upper jaw 142 and lower jaw 144 and
is vertically moved so that the chuck 146 can be opened and
10 closed.
The heater cutter part 118, as shown in Figs. 12 and
13, is provided with heater member 154 including vertically
movable heater 115.
Front and rear sides of the heater cutter part 118 are
15 provided with tape presser guides 156, 156. The rear side
of the heater cutter part 118 is further provided with tape
presser 158 and also provided with cutter blade 164 which
is moved in the cross direction along clearance 162 of the
tape presser 158.
20 The thus constructed protective tape peeling unit 110
is operated as shown in Figs. 9 to 14.
As shown in Fig. 9, the peeling tape S is fed until

reaching cutter groove 136, and simultaneously the peeling

table 122 is moved until reaching a position under the tape



10 adhesive sheet and thereafter diced (postdicing) , only the first
ultraviolet irradiation unit 40 is operated w thout the operating of the
second ultraviolet irradiation unit 180 in order to, at the time of dicing,
mai ntai n the adherence between the diciag tape T and the wafer W thereby
avoi di ng 15 breakage of the wafer W By virtue of this construction, even
in the conventional postdicing processing, the pressure sensitive adhesive
of the protective tape P is cured and the adhesive thereof is | owered by
exposing the protective tape P to ultraviolet 20 light with the use of the
first ultravialistery padidtifn hien,40he Carslaqueheby,pant 1hé ¢ eveld peel i ng
the protective tape P, the protective tape P can be easily peeled fromthe

wafer Ww t hwkuthes acedet epseaeft bhealagesh dejrheadaia et acki ng efawmaf er W
39 Moreover, because the second ultraviolet irradiation unit 180 is not

operated, digidg Ct%ntg%a!teg%oaé@ﬁv&ww@ ?ﬁ@?r%ﬁn%ettw_%%ng@irﬁio@g_ tape T

and wafer W nal ntal ne e dicing step. 5 The present i1nvention'is in no

way |imted 5o, t&q}é‘igrﬂ@aibso%e ﬂ?s&éxped Exanpl es. Al t hough the above
Exanpl es descri bé processing of watter W the present invention can be

applied to, for anpl e, .other plate, menbers_such as tho f ceramic and
gl ass orspackage%§h§ﬁﬁglén. ng’lghﬁaP?Sé%nﬁn '??éﬁpgbﬁgjggﬁeﬁgeﬁade to
the present invention as far as the opjects of the present invention are

not depart ed 1§ drAPEFIEREE R HE 3 MV/ENTE ON S84 AP i eserttP?ivent i on, the

di vision lines of chipped _
detection of the front end of the peeling tape S, the chuck

146 isclosed so that the peeling tape S is interposed between
its upper and lower jaws, and the tape presser plate 134
10 is raised.
Further, as shown in Fig. 11, the peeling head part
116 is moved in such a direction that the peeling head part
116 is drawn apart from the tape delivery part 114 so that
the peeling tape S is pulled out. Thereafter, as shown in
15 Fig. 12, the heater cutter part 118 is caused to descend
so that the peeling tape S is pressed by means of the tape
presser 158 and the tape presser guides 156, 156.
Simultaneously, the peeling tape S is bonded by thermal
fusion to the protective tape P of the wafer W surface with
20 the use of heat from the heater 115 by means of the heater
member 154. The peeling tape S is cut to given lengths by
moving the cutter blade 164 in the cross direction along
the clearance 162 of the tape presser 158. It is preferred

that the bonding point lie in the vicinity of an edge of



wafer is recognized and a position regulation of the wafer in |ongitudinal
and lateral directions(X- and Y-directions) and direction of rotation
(A-direction) is conducted so that the wafer is | ocated at given reference
position. As a result, 20 at the die bgnding step, accurate die bonding can
be effected. Al so, the relevant transfer operation and protective tape
peeling operation can be continuously carried out w thout conveyance using
a wafer carrier, so that operation efficiency can be enhanced. 40

Mor eover, where the protective tape is one having an ultraviolet curable
pressure setis waferatlhésirvexampibe pmattecini ebotiapemimst expadedekoraher avi ol et
light with the use of the first ultraviolet irradiation unit so that the 5
adherence ofgdd e Praiecidneg trape can be lowered. As a result, in the step
of peeling the protective tape, the protective tape can be easily peel ed

fromthe wafer widoupelher PECHy neee 1o Braakagte HAMGEYe Cpacki ng of

waf er. Further, re"the dicing tape Is one ing an 10 ultravi ol et

curabl e resRHL e SETSLALLC AdNPR ¥ack e dhl 19-La0G s StRosed; g

. 1 .
ul traviol e the use © e seconl ulfraviolét ir ratfon unit

so that the adherenc f _the dicing,tape ower ed. .a result, in
The subseqReC Brciup L8 apOvier drfet kel er HTR 14, AR Aoveth 1B Eeh
nultiplicitg,of chi ps, .the chips are picked up, the chips can be easily
pi cked up fEORIHETH &hdd CASSWRFo G 3ihe 2BeE G fERFeSBFNpPERRAGBS damage
or cracking of chips. Still further, the present invention enables
sel ect i vel yshywirt dinifidg -eXdosuhe af refvlprs otbet pyeteapéveotapeuPt edvi ol et
| ight by neans of the first ultraviolet

the wafer W surface can be peeled from the wafer W surface

by means of the peeling tape S.

10 The thus peeled tape S and protective tape P, although
not shown, aredroppedintoadisposal boxnot shownby opening
the chuck 146 of the detaching head part 116 and
simultaneously conducting an air blow from above so that
stocking of the detached peeling tape S and protective tape

15 P are attained.

The wafer W in which the protective tape P is peeled
from the wafer W surface by means of the protective tape
peeling unit 110 is attracted and sustained by the peeling
table 122. Consequently, the wafer W is caused to pass

200 through second ultraviolet irradiation unit 180 and
transferred to ejection pusher unit 190.

The peeling table 122, as shown in Figs. 1 and 5, is
movable in the cross direction (Y-axis direction) on guide

rail 172 which extends in the cross direction to ejection



irradiation unit and exposure of the dicing tape to ultraviolet |ight by
nmeans of the second ultraviolet irradiation unit. Therefore, the present

i nvention can be applied to both cases of the conventional postdicing 41
processing and the predicing processing, Mreover, irrespective of the
types of enployed protective tape and dicing tape, the wafer having the
protective tape stuck thereto can be continuously and automatically
transferred 5 to the dicing tape and the ring frame wthout the occurrence
of breakage danage or cracking of wafer and al so peeling of the protective
tape can be raddempbbshedo2Thed gl o6e, of hehpreseat ionventhen ensur 880enhanced
general applicability. Still further, the present invention provides the

wafer 10 tryrsfel pRPRAERIUS O QRhYEad reenerial appl i cability which can be
joined with a grinder (inline docking) so as to enable use of wafers

predi ced by the grlnderoARduteLali6a8;2 soqheabse ahoncubtpaul el ng

joined with a grinder as an I ne (stand al one) capable of taking out

vafers from.Ly acyalero casselle wherel 0 gplers Al aeconmpdal odopr,a waf er
packi ng contzai ner erei h-wafers are accommodat ed and proCesSi ng them As
apparent fraomthe

one. capal o G EiertoRg at b 40 LB OB opena 1a1 S5 It FRRRE T GribE DhaSh
effects. 20 42 What is clained is:, 1. A wafer transfer apparatus for
sticking a Wﬁxggﬁ:that the sticking item E consisting of the wafer W
stuck to the ring frame R is processed. Ultraviolet light
from ultraviolet lamp tubes is irradiated upward.

Thus, the wafer W of the sticking item E which is united

10 with ring frame R on the peeling table 122 of the protective
tape peeling unit 110 is attracted and sustained by the
peeling table 122 at the ring frame R portion thereof. 1In
this state, the wafer W is moved along the guide rail 172
so that it passes above the second ultraviolet irradiation

15 unit 180.

Consequently, where the dicing tape T is one having
an ultraviolet curable pressure sensitive adhesive, the
dicing tape T is exposed to ultraviolet light by means of
the second ultraviolet irradiation unit 180 so that the

20 pressure sensitive adhesive of the dicing tape T is cured
and the adherence of the pressure sensitive adhesive can

be lowered. Therefore, in the subsequent pickup step

wherein divided individual chips are picked up, the chips



in which a protective tape is stuck to its surface, to a ring frane by
means of a dicing tape, the wafer transfer 5 apparatus conprising: a first
ultraviolet irradiation unit capable of irradiating and exposi ng
ultraviolet light to the protective tapg; a positioning unit capabl e of

di sposing a wafer having 10 a protective tape stuck to a surface thereof on
a positioning table and conducting a position regulation of the wafer in

| ongi tudi nal and lateral directions and direction of rotation to thereby

| ocate the wafer at given reference position; 15 a nount unit capabl e of

di sposi ng orcan meuetstalyl pithed wad errdmatihegdi béngrivdeetl we thape s$heck
thereto after having been | ocated at the given reference position by the

posi tioni ng tirréck Ccapabt &S] | @kndge ao i €ragkiageot ochoph .t he waf er
at its back and a ring frame arranged so as 20 to surround the wafer,

thereby uniting t{lfee\,%%%dﬁ A He HdPthd B L QU8 HeL | + Re PEOLERLI Ve tape

peeling unit capa sposing on a protective tape peeling table the

vater naving the. oo §ape SLUEK, Ly e bRCK, thersofcpndy ! g chavi ng been

uni ted 43 € ring frane € fount uni capa ndi ng an
end of a peeljng tape tqQ an end o h rotective tape provided on the
surface of t%e‘g%ﬂf@'ﬁ),ro chBﬁBFeI%#' 31#1 Prﬁgtkﬁﬁeejpfe‘%lpli‘ﬂgptufﬁ‘eersbmtlﬁat t he
protective t%§$ is peeled fromb5 the wafer surface; and a second

ul traviol et 1¥%adi ati on unit capable of irradiating and exposing

ultraviolet light to the dicing .
The ejection pusher unit 190, as shown in Figs. 1 and

6, isprovidedwitharight and left pair of side guide members
194. The internal surfaces of thepair of side guide members

10 194 are provided with ejection roller parts 192, 192 each
composed of a plurality of rollers arranged with constant
spacings. Only the ring frame R portion is brought into
contact with the ejection roller parts 192, 192, so that
the breakage of wafer W can be avoided.

15 Movingcylinder 196 isdisposedupstreamof theejection
roller parts 192, 192. The moving cylinder 196 is slidable
in the cross direction under the guidance by means of guide
rod 198. Pusher member (not shown) secured to an upper side
of the moving cylinder 196 pushes downstream the wafer W

20 having been transferred onto the ejection roller parts 192,
192 in accordance with the movement of the moving cylinder
196. As a result, the sticking item E is accommodated in
accommodation cassette 202A or 202B of unloader unit 200A

or 200B disposed downstream. As shown in Fig. 1, like the



tape of the wafer having been united wth the ring frane by nmeans of the
dicing tape after peeling of the protective 10 tape fromthe wafer surface
by the protective tape peeling unit. 2. The wafer transfer apparatus as
claimed in claim1l1, wherein selection figom anong perform ng both exposure
15 of the protective tape to ultraviolet light by the first ultraviol et
irradiation unit and exposure of the dicing tape to ultraviolet |ight by
the second ultraviolet irradiation unit, performng either of the exposures
and not perform ng both of the exposures is operated. 20 3. The wafer
transfer apparfairusassetctasisd,i h3B} aiwn dcoomBodahtorioa sddes ro 2RI, ve t ape
is one having an ultraviolet curable pressure sensitive adhesive, and 44
ul traviol et dJoxghkresdesgpased ihops helpedt ecliéveb @apabhy nigheoht i slious
ultraviolet irradiation unit. 4. The wafer transfer apparatus as clained in

any of 5 cl aiggrak it 3, TWha{ & BohRe rHHiRG [ AP8 S QR ABYItME 8Prow
ul traviol et curable pressure sensitive adhesive and ultraviolet light is

exposed 10 Lfie @ifing L3pe 'eé&%ﬁﬁ&%ylaﬁwi@@tiérrﬁ@@é@ti{?gtggit- 10

5. The wafer transfér apparatus as ainmed 1n any of clains 1 wherein
the wafer is ane hayvin een di.vid into a.pultiplicity,.of chips and

havi ng t Re QﬂQﬁEWQﬁ? %&r§F &Qntggfﬁ§l§u8fﬁgg£fﬁ%>é%?%hfﬁdw Fﬁ~@xposure
of the protective tape to ultraviolet light by the first ultraviolet 15

i rradi ati on Gf% Pe 3RGOBRPEEGEE Vi etlﬁgeeﬁ%‘ig hfe EEFEOTR R TP TP RECFRENt by

the second ultraviolet irradiation unit
202A, 202B disposed in parallel.

These unloader units 200A, 200B are vertically movable
sothat accommodation shelves of theaccommodationcassettes
10 202A, 202B can be located at positions corresponding to the
heights of theejection roller parts 192, 192 of theejection
pusher unit 190.
The wafer W of each sticking item accommodated in the
accommodation cassettes 202A, 202B is divided into a
15 multiplicity of chips in the subsequent step. The divided
chips are picked up and mounted on, for example, electronic
component substrates by means of a separate die bonding unit
(not shown).
As apparent from the foregoing, in the instance (1)
20 in which both the protective tape P and the dicing tape T
are those having an ultraviolet curable pressure sensitive
adhesive and in which the wafer W having been divided into
a multiplicity of chips by predicing is formed into the

sticking item E consisting of the wafer W united with the



are operated. 6. The wafer transfer apparatus as clainmed in any of 20
clains 1 to 4, wherein the wafer is one not having been divided into a
multiplicity of chips but having the protective tape stuck to the surface
thereof, and only exposure of the protegtive tape to ultraviolet Iight by
the first ultraviolet irradiation unit is operated. 45 7. The waf er
transfer apparatus as clained in any of clains 1 to 6, wherein conveyance
means for conveying wafers to be processed fromoutside is attached to the
first 5 ultraviolet irradiation unit. 8. The wafer transfer apparatus as
clainmed in anin@ffradme BRebf near’s otherhed nlitched tape Tlwiavitdietuda refdi ati on
unit is provided with a wafer conveyance unit capable of 10 taking out

wafers from ghaabee rcasseifer ﬂ?pé@blﬁu\éai ensl & yhaeroenpgatack paktkegapabl e
of carrying the wafers to the first ultraviolet irradiation unit. 9. The

waf er transfes @pRAr gt iSHasdH@ Hdd 8181 FbiRa8i oWef &iH: Lhe didim3t
ultraviolet irradiation unit is provied with wafer takeout neans capabl e of

taki ng out &hS dIQMid ey rtpﬁciléir%%i%‘i%ttaii LRELN Wakens ang

accomodat ed, and capagle of Sellverlng the watfers to the wafer conveyance
it. 20 . . oy .

"R U ASar. AdEHE VS ORESASL AT RS A Shot B2 A AT ARG 1 TR K8 CREFAAEC ASF. A9, A

9. AL. ALI . A9. A9. A9. A. A&l . A9, , _

_A9. A9. Ay. A #d Abgdraler Kel s\pagyeAGIN ONgigPRHHRSEAEIIBEEFYRPACN ca] ca] ¢

a] caV] ca] ca] ca] ca] ca) ca] ca] ca ca]caLca]ca]ca]ca]ca}ca]cacha]qa]qa]ca]ca]ca

] ca] ca] c”a] chieFdlaiRonypgit 40 and the secondultraviolet irradiation

unit 180.
However, in the instance (2) in which both the

10 protective tape P and the dicing tape T are not those having
an ultraviolet curable pressure sensitive adhesive and are
common pressure sensitive adhesive tapes, both the first
ultraviolet irradiation unit 40 and the second ultraviolet
irradiation unit 180 are not operated.

15 Further, in the instance (3) in which the protective
tape P is one having an ultraviolet curable pressure
sensitive adhesive while the dicing tape T is not one having
an ultraviolet curable pressure sensitive adhesive and the
dicing tape T is common pressure sensitive adhesive tape,

20 the first ultraviolet irradiation unit 40 is operated while
the secondultraviolet irradiationunit 180 is not operated.

Still further, in the instance {4) in which the
protective tape P is not one having an ultraviolet curable

pressure sensitive adhesive and is common pressure sensitive
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inlongitudinal andlateraldirections (X~andY-directions)

anddirection of rotation (6-direction) is conducted so that
thewaferislocatedatgivenreferenceposition. Asaresult,
20 atthediebondingstep, accuratediebondingcanbeeffected.
Also, the relevant transfer operation and protective tape
peeling operation can be continuously carried out without
conveyance using a wafer carrier, so that operation

efficiency can be enhanced.
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a positioning unit capable of disposing a wafer having
10 aprotectivetapeétucktx:asurfacethereofonzapositioning
table and conducting a position regulation of the wafer in
longitudinal and lateral directions and direction of
rotation to thereby locate the wafer at given reference
position;
15 a mount unit capable of disposing on a mount table the
wafer having the protective tape stuck thereto after having
been located at the given reference position by the
positioning unit, and capable of sticking a dicing tape to
both the wafer at its back and a ring frame arranged so as
200 to surround the wafer, thereby uniting the wafer and the
ring frame together;
a protective tape peeling unit capable of disposing

onaprotectivetapepeelingtablethewafer havingthedicing

tape stuck to the back thereof and thus having been united
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ultraviolet irradiationunit and exposure of the dicing tape
to ultraviolet light by the second ultraviolet irradiation
unit, performing either of the exposures and not performing
both of the exposures is operated.
20
3. The wafer transfer apparatus as claimed in claim
1 or 2, wherein the protective tape is one having an

ultraviolet curable pressure sensitive adhesive, and



10% & ()- @310% & () - @B10% & () - &F10% & () -,
10% & ()-Zi K-K, 3940% & ()-,, #410% & ()-@f10% & ()-, GLO% & ()-s! 10% & () -
10% & ()-,10% & ()-F, h}iK-K, 3-10% & ()-1t!10% & ()-,/410% & ()-,-410% & () -
1 +10% & ()-,S)410% & ()-L' “110% & ()-}+, -.1ki K, 3-10% & () - SF10%4&' () -, 10%H
& ()-10\10\ 10\, :GL0% & ()-,8410% & () 44
5mL0% & () - k7hi K- KSF109%4&' () - SF10%H&' () -, y: 10%4& ()-s' SL0%H& () - SFYL0%4& ()
-S, FL0%8’ () - SFLO%H () - TZ@ K- K@@ F10%8: () 9's! 10%4& ()-S
Y810%H&' () -, #mMLO%H&' () - S10%H8 ()-! 10%4&' () - @10%& () - @ F{i K- K&@10%4&' ()-S5
y10%4& () -, 3ml0%&' () - 110%& ()- @
10%4& () - @RI Qe t@QYi Eb0%-. AP q 343 OIKERL09A8L €9t bwe 10MEe Oy L¥EL09R () -
S&10%&' () - S310%& ()-y@ 0% ()- 10HLOHI1OHOSI K- Kf #109&' () -f!
109%&' () - SF1Q%R t) - trEOAiRs (9t SIURE A1) + SELOURE () - SIOY& () - ;
Xi K- K&1s! 109&' ()-s0s10%&' ()-L@ Y109%&' ()-f+ 10%& ()-SS)310%&' () - &9'
109&' ()-S YB10%& ()-;r}siK&ls! 10%&' ()-f10%&' ()-101010y

: 310%& () -f 7310%& ()-f510%&' ()-f3310%& () - F|

G K- Kf FLO%& 10% 0 : 0% ()-C
Q K- Ky+10%& 8 ?‘/%Flo%é)g@ép ﬁgfa(r)%cf']%@ Arfljc%f& (%)fig%/%afg&/%r() f’L BEOYE ()

V1109 {7 y/ T )y T %Q/%)tﬁ A 45?@131; --C/f%@a. abogfc

"Headi ng 33 " Hea 43] ¢". " Headi 53] ¢ "Fb di c" di 73] c"

Foadi ng 53] E-C P ERA T %s%aﬁa%@ RS p'%? e e g opba 10 T
I " $&( * % =

?1 #%%Wy4?¢)&/l§q%\f%ggsghtﬁ% expgszélg?:]él t&h/e %l?c?rz\;lg t%f)ze gl 55léle secolnr | +nbA

8>9: F<%>3@\f BCNEFA JKLN{ CdPQRATTUFWKY7[\ ** " bvendeghi k_| Srm ~prrut ummKxyu{| }
;] >* FRxz= lpﬂﬁﬂﬁqﬂ9hWk@W@@dlaUTQﬂWﬁF¥§*+ -.10123456789:
<=>?@\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghl 6Ti mes New RomanAri al Courier
New'h Root EntryWrdDocunent I H#$UR' () *+,-./0123456789: ;
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
" #B9&' (1p* +, - . / 0223456@880afer transfer apparatus as claimed in any of
<=>?@\BCDEFGHI JKLMNOPOQRSTUVWKYZ[\ ]~ " abcdef ghi j kl m

claims 1 to 4, wherein the wafer is one having been divided

into amultiplicity of chips and having the protective tape

stuck to the surface thereof, and both exposure of the

protectivetapetoultraviolet lightbythefirstultraviolet

15 irradiation unit and exposure of the dicing tape to

ultraviolet light bythe secondultraviolet irradiationunit

are operated.

6. The wafer transfer apparatus as claimed in any of

20 claimsltod, whereinthewafer isonenot havingbeendivided

into amultiplicity of chips but having the protective tape
stuck to the surface thereof, and only exposure of the

protective tapetoultraviolet lightbythe firstultraviolet

irradiation unit is operated.
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7. The wafer transfer apparatus as claimed in any of
claims 1 to 6, wherein conveyance means for conveying wafers
to be processed from outside is attached to the first

ultraviolet irradiation unit.

8. The wafer transfer apparatus as claimed in any of
claims 1 to 7, wherein the first ultraviolet irradiation
unit is provided with a wafer conveyance unit capable of
taking out wafers from a wafer cassette wherein wafers are
accommodated, and capable of carrying thewaferstothe first

ultraviolet irradiation unit.

9. The wafer transfer apparatus as claimed in claim
8, wherein the first ultraviolet irradiationunit is provied
with wafer takeout means capable of taking out wafers from
a wafer packing container wherein wafers are accommodated,
and capable of delivering the wafers to the wafer conveyance

unit.



