;{| e3edl a. 6TI CJ. METHOD AND APPARATUS FOR JO NI NG ADHESI VE TAPE TO BACK
FACE OF SEM: CONDUCTOR WAFER BACKGROUND OF THE INVENTION 5 (1) Field of the
I nvention The present invention relates to a nmethod and an apparatus for

j oi ning an adhesive tape to a back face of a sem conductor wafer after

wor ki ng the back face of the sem conductor wafer. 10 (2) Description of the
Rel ated Art Generally a surface protective tape is prelimnarily joined to
a surface of a sem conductor wafer (hereinafter, sinply referred to as a

the-surt S0ETHLER AR AHAEAT G ERPoDTNIRE AR R IRER T BARE Cnce o
v er - whEAC T SEMR BT Bk ER I 1" he surface protect ve iape i

turned upsi de down, a process of polishing a back face of the wafer is
perfornmed on the back face of the wafer, which faces upward, and the wafer
is turned back by a wafer transport unit and housed into a wafer cassette
with t heBRdREROUPHR QIF G A dlOdt ed upward. After that, the wafer to
whi ch the wafer back face polishing process has been conpleted is

i nt edr at 6d Kietchobithd Inyentmme by j oi ni ng an adhesi ve tape for dicing to the
back face of the wafer for a so-called dicing process of dicing the wafer
into chips. Th€hpgetses inehhienwalates vhametimdaadiksn\apphaparsffor dicing is
joined to the back face of the 25 wafer is that, typically, the back face
of the wairing sn dadhesivedappwanddckeface df a sbaricendumgpbewaldd> #MtdiO- 189693
(1998)). At the time of wafer nmounting of integrating a wafer and a ring
frame, thWerkaigerhdipadethce vf the ssai@ndiresekhferi S turned upside down. In
JP- A 10-189693 (1998), a wafer is turned upside down on the 5 outside of

t he adhesi ve tape joining apparatus and nounted with the wafer back face
directed upward on a wafer holding table. An adhesive tape is joined to the

waf efg a doRru{A! P REBtEd Agtframe are integrated with each other. In
short, the back face of the wafer is directed upward and the adhesive tape

i's joined to tbenbaclk LGS HLARADANR: LAk GRYIkIhEAIRdiAgd the 10 wafer and
the ring frame. Those works are done in“a cl'ean room'and it Is necessary to
ef fecti vel Wab$ 6 &b REnlibd oS RACE: feréi%%ftfé&,eﬁﬂ%ﬂlg‘}E}‘er@c{‘%@Q‘?’ %"&%ﬁép for

ng of a ware 0

exanple, 1 n order to automate nounti onto a wafer di ng
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mechani s bé nou ara

surface protective tape, which protrudes from an outer circumference of the
15 wafer is cut out along an outer peripheral edge of the wafer. The wafer
whose whole surface is protected with the surface protective tape 1s turned
upside down, a process of polishing a back face of the wafer is performed on
the back face of the wafer, which faces upward, and the wafer is turned back
by a wafer transport unit and housed into a wafer cassette with the wafer
20  pattern surface directed upward. After that, the wafer to which the wafer
back face polishing process has been completed is integrated with a ring
frame by joining an adhesive tape for dicing to the back face of the wafer for
a so-called dicing process of dicing the wafer into chips. The posture of the
wafer when the adhesive tape for dicing is joined to the back face of the

25  wafer is that, typically, the back face of the wafer is directed upward (see,




(1998). When the wafer turning nmechanismor the like is added as an
additional function, the size of the apparatus accordingly increases and it
beconmes difficult to effectively use the limted space of the clean room
The rigidity of a wafer subjected to back face grinding decreases and, 20
due to the influence of the pattern surface, a warp occurs. Due to the
warp, holding of the wafer at the tine of transport becones unstable and
probl enms such that the wafer drops during a wafer turning work and the

waf er canpnot be fransparte nd,_hel d wi th_ high precision occur.,h25 SUMVARY
OF THE |?Wmﬂreﬁf%35'5‘&9‘ﬁ%&%&lﬁﬁgenﬁtﬁei%mmﬁmfﬁr HERtHE the above
circunstances and its _object (s to provide a nethod and an apparatus

capabl e Sttegsphngg walerska ving Bgane, dha wafex bpased By the wafercasselitbel ow

wi t hout turning the_wafer upside down so that the adhesive tape can be
saf el y atftyraiedaside dpwed to 5 the back face of the wafer on which a
process of working the back face of the wafer has been conpleted while
effectively usihgﬁ’fﬁd&l&ﬁ*@%’d(]@@ﬁb@ viafer is|twaned upmderdavwme chithe. |1 n order
to achieve the above object, the present invention enploys the follow ng
conf i gur atinde of the\adbesdive tépe jgining apgpamtad hedimeuttxewith thebmaferf ace of a
sem conduct or wafer after a process of working the back face of the

sem condbatlofacsadieedtetl hepwatdhad acoafer hwildingttablst ejm aflhbsivditage idie

sem conductor wafer in a state where a face having a pattern forned thereon
i s direcjcidedpuwahd wador grd thengafdrenmtitiesting ftape dre idtegrhtedadth f ace of
the sem conductor wafer from below According to the nethod of the present

i nvent i oBaclabtlagiie$h\ehotBRBe biick Fhaeef tHe wafrGk di@etedDhpwar@hed fheom bel ow,
so that it is unnecessary to turn the wafer upside down and the adhesive

tape canaBBesitR8fe M jdiREd t& BROBAOO FARSrPRsIBYe, Herbbe iMRigRhtinsRsequent |y,
even in the case of using 20 an apparatus capabl e of automating a series of

pr ocegsSesy P hhe i 8fand) adhesive tape for dicing to separation of a
f

protective tape fromthe surface of the wafer, it is unnecessary to nount a

waf er turning ﬁ%F@Wo’in aIQﬁBﬂEgl;l%’[(ﬁ%mlré&ﬁearﬂi ittiQ%e@%ée%%ﬁttHs does not

increase and the Iimted space clean room can fectively used.

25 10t heraat g AeGHedlnBelphBE oPHES Blhn AN | hschiEnAYNESI ve tape 3

example, in order to automate mounting of a wafer onto a wafer holding
member, joining of an adhesive tape, and the like, a wafer turning
15 mechanism has to be mounted on the apparatus disclosed in JP-A 10-189693
(1998). When the wafer turning mechanism or the like is added as an
additional function, the size of the apparatus accordingly increases and it
becomes difficult to effectively use the limited space of the clean room.
The rigidity of a wafer subjected to back face grinding decreases and,
20  due to the influence of the pattern surface, a warp occurs. Due to the warp,
holding of the wafer at the time of transport becomes unstable and problems
such that the wafer drops during a wafer turning work and the wafer cannot

be transported and held with high precision occur.

256 SUMMARY OF THE INVENTION




is joined to a ring frane in advance, and the sem conductor wafer is joined
to the adhesive tape. According to this nmethod, since the adhesive tape is
joined to the ring frane in advance, the wafer and the ring frame can be
integrated with 5 reliability. In the nethod according to the present
invention, either the ring frane or the sem conductor wafer faces the other
in an inclined posture, and the adhesive tape is gradually joined from an
end of the sem conductor wafer. 10 Herein, the ring franme is disposed bel ow
t he seniconduc&gé wafer,. and t he adaﬁfive,tap may be gradually joined from
the end of the TRERTEMYUVERTIREIIE MR ILVIRH Phifer erifgffum%ﬁac vard.

Further, in.a step of noving the ring frame upward, a joining.roller may
rol | on anddhs airekisde Rrarudeon method grekan appapusapable deiye eike

non- adhesi on face. 15 According to this nethod, the adhesive tape is

gr adual | ¢dhesivedape serpthackdage of atvrafopdrom belnyw whithouwtHaramediawatedpe can
be prevented frombeing joined to the wafer in a haphazard way. At the tine
of j oi ni hysidecdovinesithat thgpadhesipe dape odn biesafdy wadnreliablniteed @ t ape and
the wafer can be suppressed. The adhesive tape can be joi ned w thout

| eaviing &he bhcb fhesofzhelbesfeeon whizhat pesiess of woekingithehmokafaee of the or der to
achi eve the above object, the present invention also enploys the foll ow ng
conf i gur atafenhaédbeep pamadetedfwhilg effoctigelgrusatd €lsé lienitebepde@ af deleknf ace of
a sem conductor wafer after a process of working the back face of the 25
sem conduedmrorwhkdike.t he apparatus conprising: 4 a hol ding nenber for
hol ding the sem conductor wafer an armfor hol ding the sem conductor wafer
hel d by the holgiopder®ddictO s abdrd @itetn the Egesfelmriﬁv@&iwﬂbﬁdplays adhesi ve
tape is joined in advance and 5 a joining nmechanismfor joining the

adhesi vehapflldwinBadnifi@uirBiohl Ng frane from bel ow the sem conductor wafer)
wherein the hol ding nenber is provided with a nmechanism for preventing the

sem gpnduct o wahethdd RIFjHEARR AN ARRR B BadpEREAMO Lo the present

invention can performa 10 series of pro ses of jolning an adhesive tape

to 2 Dackohith s WAAIaG0: SDriR-05r RAR! AL bRICKHLL o Be Pr 00eSS and

integrating the water wt rame er the process of

working Lig: BadtaclAngaRl: NPRVRLG cofbBiyd Ind sigiecessary to turn the

waf er upsi i ncrease’ i n siz apparatus itself is suppressed

and the |1 m t efl fRAESnehomibhaRAL PUIE! int [Giat? LS £BReHaihERCt ! vel Y

used.

pattern formed thereon is directed upward, and joining the adhesive tape to
15  the back face of the semiconductor wafer from below.

According to the method of the present invention, an adhesive tape
1s joined to a back face of a wafer from below, so that it is unnecessary to
turn the wafer upside down and the adhesive tape can be joined without
changing the posture of the wafer. Consequently, even in the case of using

20 an apparatus capable of automating a series of processes from joining of an
adhesive tape for dicing to separation of a protectifre tape from the surface of
the wafer, it is unnecessary to mount a wafer turning mechanism.

Therefore, the size of the apparatus does not increase and the limited space
of the clean room can be effectively used.

25 In the method according to the present invention, the adhesive tape
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In the apparatus according to the present invention, preferably, the drop
preventing nmechani sm has an i ndependent driving system Specifically, when
the drop preventing nmechani sm has an i ndependent driving system for
exanple, even in the case where sone 20 trouble occurs in the other

mechani sm of the apparatus, the wafer can be held w thout being dropped.
Preferably) the joining nechanismis a ring frame lifting nmechani sm for
novi ng upwar d/ downward the arm which holds the ring frane. Mre preferably,
t he joining mechanismfurther includes a joining roller which 25 rolls

whi | e prtsEingf o Agsiieers Bnadverce pndibesgnisonductanwales sddined t he 5
ring frame. Wth this configuration, joining of an adhesive tape to a back
face of to ted edhesiveitapegration with a ring frame as a subsequent process
can be perfornmed by a single apparatus w thout turning the wafer upside
down after theApcaring tothisonkihugl, sheeltheladtmsive tmpetibgwineddodhse in si ze
of the apparatus can be suppressed. Consequently, the clean room can be

ef f ect i veing frase inBRIENMBEEERIVETE G DEhd HngiRAWeNGS Hdieprdted withpose of
illustrating the invention, there are shown in the draw ngs several forns
whi chb ar ecljalsibient |y preferred, it being understood, however, that the
invention is not limted to the precise arrangenent and instrunentalities

shown. Fig. 1 [sthe 3€dthioAlbicBo1denS BE Ehé Yeestn thsdribn) Githdredhie Wagst of an 15
apparatus for joining an adhesive tape to a back face of a sem conduct or

waf er aceemsé B8 the séecodRR et whitteabdOthddider 2n lah idcEAPE PR EedhAd" am
showi ng an exanple of a drop preventing nechani sm of the apparatus
accor di nghd 9dhB&vEEFEN gtMBNY Bihed from an end of the semiconductor
wafer. |
10 Herein, the ring frame is disposed below the semiconductor wafer,
and the adhesive tape may be gradually joined from the end of the
semiconductor wafer while moving the ring frame upward. Further, in a
step of moving the ring frame upward, a joining roller may roll on a
non-adhesion face of the adhesive tape while pressing the non-adhesion face.
15 According to this method, the adhesive tape is gradually joined from
the end of the wafer, so that the adhesive tape can be prevented from being
joined to the wafer in a haphazard way. At the time of joining the adhesive
tape, capture of air between the adhesive tape and the wafer can be
suppressed. The adhesive tape can be joined without leaving air bubbles
20  between the adhesive tape and the wafer.
In order to achieve the above object, the present invention also
employs the following configuration:
An apparatus for joining an adhesive tape to a back face of a
semiconductor wafer after a process of Working the back face of the

25  semiconductor wafer, the apparatus comprising:
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Fig. 3is a diagramillustrating a nethod for joining an adhesive tape 20
for dicing to a back face of a wafer and Fig. 4 is a flowhart for
describing a method for joining an adhesive tape to a back face of a

sem conductor wafer according to the present invention. 25 DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS 6  An enbodi nent of the present invention wll
be described belowwith reference to the drawings. Fig. 1 is a schematic
perspective view showing a main part of an adhesive tape joining apparatus
according to thglﬁnbodlnent of the present 5 invention, As shown in Fig. 1,
an adhesi ve tapd'9léing wg afpabekdlmgébe@Pmlﬁgld%twwgf@nbodu ment
conprises: a wafer suppl unit 2 in which a cassette housing a stack of

pl ural ‘seni con8BcBR %h@dsngh@@mwomémtoym%ﬁey hetd by the 188 waf ers) W
whi ch have been subjected to a back face working process is 10 | oaded a

waf er tr arspbex soraefhafcena singalramy en pévidabhedbediveviangdbi@nedbot arm a
waf er pressing nechanism4 for correcting a warped wafer Wto be flat an

al i gnnenadyangs ahd or aligning the wafer W- an ultraviolet ray irradiating
unit 6 for irradiating a surface protective tape with an ultraviolet ray a
waf erd chuck t abljeiningsnechzolisinrfgr jrenber tHeoad Hésise tdpeojoital th tie tihg waf er Wb
aring franme supply unit 9 in which ring franes 8 are | oaded a ring frane

t r anspor frame i deldkd the seinicishetdr wafdrh@heird¢ig frane 8> a dici ng adhesive
tape supply unit 12 for supplying an adhesive tape 11 for dicing a dicing

adhesi ve tape jloé hollingthémber iPprdvadet KtH Aenadh@ssmerot ppévehkid®r dicing a
di cing adhesive tape cutting unit 14 for 20 cutting the adhesive tape 11

for dici pEe BefdicindictsiRatarerb A Broppingcting unit 15 for collecting a
cut -out unnecessary dicing adhesive tape a ring franme lifting nechani sm 16

for noving upw@h@/aqﬁmm@aéda@dfﬂg% iR sbnt vihitich depadhisalave tape 11

for dicing is join a waf er nounting nechanism 17 for joining the wafer W

to tie adhgsi ye £@o%§%e:]§]%ﬁ&]8%ﬁg%rﬁgdﬁe%l+@t:{slﬁdto PphHe fé{der}ﬂ'%%@ &ad ring

frame transport” mec transterring a ring frame used for

waf er ”D'dé‘gab%%bgecig %Qtdl&ﬁg F}ﬂ% Soslind Bte es‘%gﬁ{@a‘i‘émﬁlﬁgrf g frame as

a conponen eaS|ng tus an a ol Nl ng it 22 for

h int f
by 1 BRERTRAHP AP Mol Bt IS BEcHl ieble Tino fram
wih a sordiol s Mivelro ey fasurbant FREPEge HERE! Totdhee BHEH Fndi ng up
th ted t h 25 f
hoﬁs.SﬁSa%ﬁeewti%pﬁeiﬁﬁsﬁw%ﬁ%%ncF?%Isne”‘éqcf%é‘%e“ AERAZEoMORCh ¢ he
cass égr stack of used ring frames. The 10 wafer chuck

7 like 5@&3? Sy

tabl Y &3Sffop preventing nmechanism A for preventing the

hel d vvaf er Wfrom bei ng dropped.
In the apparatus according to the present invention, preferably, the

~drop preventing mechanism has an independent driving system.
Specifically, when the drop preventing mechanism has an
independent driving system, for example, even in the case where some
20  trouble occurs in the other mechanism of the apparatus, the wafer can be
held without being dropped.
Preferably, the joining mechanism is a ring frame lifting mechanism
for moving upward/downward the arm which holds the ring frame. More
preferably, the joining mechanism further includes a joining roller which

25  rolls while pressing a non-adhesion face of the adhesive tape joined to the




The wafer supply unit 2 inserts and houses the wafers Win a horizontal
posture with their surfaces on which the protective tape 20 is joined
directed upward and stacked in the vertical direction at proper 15
intervals into a cassette. The cassette is |oaded onto a cassette stand. In
the ring frame collecting unit 26, simlarly, the ring frames 8 on which
the wafers Wsubjected to the protective tape separating process are
nounted are inserted and housed in a ring frame cassette while naintaining
proper interyals in the vertical direction, and the ring frane cassette is
| oaded oﬁ’cnfgéén%%e cassette stand. The robot armof the wafer transport
mechani sm 3 is_novable in the horizontal direction and sw ngabl e, unl oads
the wafer W frdyathrerseadicurapenyioping of amadbesipe tare tha bagkdacaplbont o t he
alignment stage 5. The wafer pressing nmechanism 4 presses the wafer Wfrom
the 25 sarraEs addatpgratinn wildea wing Banreagafsubsesuantiroepssrmobe he

al i gnnent 8 stage 5 cannot be suction-held by vacuum due to a warp. The
pressed watformediby asingle npparatusevithaut tmching theovdfenupeid¢ down he
alignment stage 5. The alignment stage 5 aligns the wafer Won the basis of
det ech i onftet the ipentessiof wdrkam elss baek frotec bo timat inlceedsekia site ofihavaf er W I n
the case where 5 the surface protective tape 20 joined to the surface of

t he waf eapidrstuarcan he swppdested: urComscadieaslyythd dpan robioremn ld et rays are
emtted froman ultraviolet ray irradiating unit di sposed above the

al i gnnmeneffsttdgeyusely ultraviolet irradiation, the joining of the surface
protective tape 20 decreases, so that separation of the surface protective
tape 20 which will be 10 described |later can be easily perforned. After
that, the wafer Wcorrected to be flat is transferred as it is fromthe

al i gnMenBAFEYPES CRIPTRONOF THRUDRAWPNES? as a hol ding menber. In the

waf er chuck table 7, as shown in Fig. 2, a plurality of holes 31 are forned

in ajguction spgiqge p%lgp_&é%roﬁﬂ%ﬁk%iﬁQ&é"ﬁ{v%htMﬁ%hé&‘éizﬁjé dHSvnlm B face

protective tape 20 1S joined. The holes 31 are conmuni cated with each ot her

e T T L e LT

33 or the e sucti on- contro a controller

34 connegbedyLo (e it GaU S IR0 RS0 d N NEcR S dRER: DR dr 0P The

drop preventing nechanism A1'sS cons € air

communi ca i th 1 er chuck table 7, the controller 34, the pressure
gauge 32,111‘%%8%[%%&#1{@%%@% he drop preventing mechanism A for hol ding the
waf er Wso as Eptv]teo dr@g at.BernouI ltj 's.chuck f.or hol di ngggﬁ waf er W by
generating neghtdveIF SIPALE PETRIG VR YIEY SO PR P 4P t he wafer W
by ejector effect. can be al so,used. The dro eventing .25 chani sm A has
an elact APRAEYIEJRT IHBLNEABANCEIY e #RS do R 186 1 A6 e TiggRdueter of t he
appar at us. Conse(%gentl(g for exar;gl e,.even in the case where some trouble
such as BiafekBeroramsg isthepiasenk I@'syst em on the apparatus side, the
controller 34, the air blower 33 and the |ike operate w thout being

i nfluenced by EhS lu@ReAMakg dirgramebpwigiaa£xappla s dropven at the tine
of enmergency. As described above, also in the case where the wafer Wis
sucked aRteYamdirgsrachanisym of sheppparaive acterdingde thapresitinzentiper Wi s

free, drop of the wafer Wcan be prevented by the drop
Fig. 3 is a diagram illustrating a method for joining an adhesive tape

20  for dicing to a back face of a wafer; and
Fig. 4 is a flowchart for describing a method for joining an adhesive
tape to a back face of a semiconductor wafer according to the present

invention.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS



preventing nechanismA. Referring again to Fig. 1, the ring frame supply
unit 9 houses the 10 ring frame 8 positioned in a predeterm ned direction
into a wagon in a stacked manner. The ring frame transport mechani sm 18
suction-holds the ring frame 8 by vacuum and transfers it. The dicing
adhesive tape supply unit 12 | eads the adhesive tape 11 for dicing from an
original roll so as to pass belowthe ring frame 8 to the 15 dicing
adhesive tape joining unit 13 and the dicing adhesive tape collecting unit
15. The adhesive tape,l1 for.dicing whjch is w t.han t i aneter of the
ring frame 8 i SN2 Pdrm%nh?%ﬁgw@t&g%%mn{f@wﬂﬁ% fiﬁ%créhﬁr}fb%wj oi ns the
adhesive tape 11 for dicipng to the ring frane 8, and the dicing adhesive

t ape cutﬂpaﬁr rencestoid 188 adhesive tape 11 for dicing on the ring
frame 8. The dicing, adhesive tape col]lecting unit 15 collects the cut-out
unnecessary adiesilis a sphematic perspestivg viqwshewineg armain part ofan nechani sm
16 as a caonponent of a joining mechanismfor joining the adhesive tape 11
for di ci aghpeivaddpe poinieg ppparatesfacermding to thhembationent abthesprdsent i ng
frame 8 to which the adhesive tape 10 11 for dicing is joined in the
vertikal imverdeari.on. The ring franme lifting mechani sm 16 perforns wafer
mounting for noving upward the ring frane 8 to which the adhesive tape 11
for dicing is Asishedf mFidd, an 4dlesbhactafegomiaf dpparmaiet akidrdingi n t he
waf er Wand the adhesive tape 11 for dicing joined 5 to the ring frane 8
each ot hes thishanleddimerttagimitiag: aheafsdfsapply antd 2 hiewhidlgafcaasstd. At this
time, as shown in Fig. 3, the ring frane 8 is disposed facing the wafer W

in a staheuwlhgyr®stdck dfgflursl benicenéhitghwafetsHersid@d B VWINaI1Y reflraéd ve to
the wafer W Consequently, by noving upward the ring frane 8 to the wafer W

side, thas akwafbrHWhehRY Kl MafLsulebvdithe Ez!tdkgfa%g worki®s brddelsh 9s

mechani sm 16, the adhesive tape 11 for dicing joined to the ring franme 8 is

gr adp@! | Yod ddidn @ty d e st nfchh Bes e 184 vitk ed i M16 anafsggmgabiéﬁg frame

lifting mechanism 16 noves upward, the adheSive tape 11 icing is

ol ned t eoBdichdl £ivalls frARid QriBin it 4P BhESANY wafhdd\Rhb W adhesi ve

tape 11 for dicing and wat er can be 1ntegr
to be flat; an alignment stage 5 for aligning the wafer W; an ultraviolet ray

irradiating unit 6 for irradiating a surface protective tape with an
ultraviolet ray; a wafer chuck table 7 as a holding member for

15 suction-holding the wafer W; a ring frame supply unit 9 in which ring
frames 8 are loaded; a ring frame transport mechanism 10 for transferring
the ring frame 8; a dicing adhesive tape supply unit 12 for supplying an
adhesive tape 11 for dicing; a dicing adhesive tape joining unit 13 for joining
the adhesive tape 11 for dicing; a dicing adhesive tape cutting unit 14 for

20  cutting the adhesive tape 11 for dicing; a dicing adhesive tape collecting unit
15 for collecting a cut-out unnecessary dicing adhesive tape; a ring frame
lifting mechanism 16 for moving upward/downward the ring frame 8 to
which the adhesive tape 11 for dicing is joined; a wafer mounting
mechanism 17 for joining the wafer W to the adhesive tape 11 for dicing

25  joined to the ring frame 8; a ring frame transport mechanism 18 for




15 leaving air bubbl es therebetween. The ring franme transport nechani sm 18
suction-holds by vacuum and transfers the ring frane 8 integrated wth the
wafer Wjoined to the adhesive tape 11 for dicing. The separation table 19
mounts and holds thereon the ring frame 8 20 to which the adhesive tape 11
for dicing is joined, as shown in Fig. 1, suction-holds by vacuumthe ring
frame 8 as shown in Fig. 1, and joins the separation tape 21 to the surface
protective tape 20 on the wafer Wby the separation tape joining unit 22.
The tape separating unit, 22 integrally separates the jolned separation tape
21 and t ﬁ@lgﬁ%?lfrge%%&ﬂlas damg gse voleragoypungp sepgratian wﬁe ﬁﬁl fgr 24
collects the separated separation tape 21. At 11 the time of separating
the surf ae@ugarixoi sviderang frame s g companeind 4 IalealBE WRPATAINS Alng frame
8 by a heater, or the |ike (not shown) provided in the separation table 19
to facil pdhesivedane deindng snit A foyiemins gpeemasatipndapapd tedhe mrater Wig frame
housi ng nmechani sm 25 suction-holds by vacuum and 5 transfers the ring frame
8 to prepaiegrind wilsthegring frame § bigwafernmovotingowi tle senarabien thbla | a
basi ¢ process of the adhesive tape joining nethod according to an

enmbod® medd: afsephratpemr sape séparabingomini2shfor kep i gythegioimet séddrabion
described with reference to Fig. 4. 10 First, the robot armof the wafer

t r anspor tape2hdngstined veitlh tai sanrfie! piotédievdiaipeclD; wafape ddllettihg ivrdt 84r f ace on
which a pattern is formed directed upward fromthe cassette of the wafer
suppl y utfort winding dyp tinséeraratéd sapiaration rRalpepa iy frabhagRotsiogt ep S1). The
sucked state of the wafer Wis checked (step S2). Wen the flatness of the
vaf er W infedho@isiarih & Hdmi&%e}k@ﬁngtfaa@et andadridpdrdBe oMBéRn@unite | ike,
the wafer Wis corrected to be flat by the wafer pressing mechanism4 (step

S9) . The28aharhibhi thesdseké@8 fhehsudingtthe sel SCERA ShattRameR t'hBe basi s of
detection of orientation flatness, a notch and the |IIke of the wafer W the

walf ef0 W iy fah LERAEalib s diB2lded WithP AP BraWafitd RRCRRALALR (B Of ecti ve

tape 20 joined to the wafer W20 is of the ultraviolet curing type,

ultravio ?éve{}rﬁi’n- rhatbRl ag Sﬁﬁbéiﬁg%%g/émd on the alignment stage 5
e

(step S3). The afignnent stage noves ~bel t'he wafer chuck table 7 and
The wafer supply unit 2 inserts and houses the wafers Win a

horizontal posture with their surfaces on which the protective tape 20 is
joined directed upward and stacked in the vertical direction at proper

156  intervals into a cassette. The cassette is loaded onto a cassette stand. In
the ring frame collecting unit 26, similarly, the ring frames 8 on which the
wafers W subjected to the protective tape separating process are mounted
are inserted and housed in a ring frame cassette while maintaining proper
intervals in the vertical direction, and the ring frame cassette is loaded onto

20  the cassette stand.

The robot arm of the wafer transport mechanism 3 is movable in the
horizontal direction and swingable, unloads the wafer W from the wafer
supply unit 2 and supplies the wafer W onto the alignment stage 5.

The wafer pressing mechanism 4 presses the wafer W from the

25  surface side in the case where the wafer W supplied onto the alignment

8




transfers the aligned wafer Wonto the wafer chuck table 7 while hol ding
the flat state (steps $S4 and S5). 25 On the other hand, the stacked ring
frames 8 are suction-held one by 12 one fromthe top of the ring frane
supply unit 9 and transferred to the joining position of the adhesive tape
11 for dicing (step S10). The adhesive tape 11 for dicing is joined and,
after that, cut on the 5 ring franme 8. The cut-out unnecessary adhesive
tape 11 for dicing is wound up and the ring frane 8 to which the adhesive
tape 11 for dicing is joined is manufactured (step Sl;z%ln. Subsequently, the
ring fraféass b eanpetche sweticntheld e vaewemidue tya ourps Ahedriepssrfl i s j oined is
noved upward from bel ow the wafer Wby the ring frame |ifting mechani sm 16.
Si nce t hwafeny s eoreeded $o diesirgsant] fsastiatipn heldvoar Bre sligmmgnpstaderd slightly
inclined relative to the wafer W the adhesive tape 11 for dicing is joined
froman end of Thealigueentistage tthelignsnthd wafie W omtlesbagpeaf detdctionuah a
manner) the wafer nounting of integrating the wafer Wand the ring frane 8
i s perf ooriedt{tdte flabgss, Ghetich ngdf thekaoftticesafer Whelmahe casd whebe
referred to as a nounted franme. The ring frame (nounted franme) 8 integrated

W t h 8 heth@bearfaé psoteceins taeps €0 jbmedne thepatfice of thaklfcd W ivaseparate the
surface protective tape 20 on the wafer Wand is suction-held. The

separ at i aitrh@fet?dutifigladhasidettapb NeltsaribReeaps ateetdimedifeqa 40 j oi ned to
the wafer W By separating the separation tape 21, the surface protective

tape 20 istraORAEPEBLrt SAi@Pin2 Unit Wbl Rdove the a_[iigﬂméﬂtaém%e Gnomst ed

frames) 8 are housed into the ring frane collecting unit 26 one by one

(step SlunTbeIpr@EetihtioRY P idHiidPof e diHdesbol ttdictapRrRgol N enbodi ent

but may be no ed w thout departing fromthe gist of the present _
010 i, 1AL PISIAEN U EMERIHABA PP 0 o, 4 o
vwaf efg 13 goscribed later can be easily performed.
After that, the wafer W corrected to be flat is transferred as it is
from the alignment stage b to the wafer chuck table 7 as a holding member.
In the wafer chuck table 7, as shown in Fig. 2, a plurality of holes 31
are formed in a suction surface 30 for sucking the wafer W on which the
15 surface Iﬁrotective tape 20 is joined. The holes 31 are communicated with
each other and connected to an air blower 33 via a pressure gauge 32. The
air blower 33 or the like suction-holds the wafer W by on/off control of a
controller 34 connected to the pressure gage 32 so that the wafer W does not
drop. The drop preventing mechanism A is constructed by the air blower
20 33 communicated with the wafer chuck table 7, the controller 34, the
pressure gauge 32, and the like. As the drop preventing mechanism A for
holding the wafer W so as not to drop, a Bernoulli’s chuck for holding the
wafer W by generating negative pressure between the suction surface 30

and the wafer W by ejector effect can be also used. The drop preventing

25 mechanism A has an electric system independent of the other driving

9




back face working process, joining of the adhesive tape for dicing to the
back face of the wafer and integration to the ring frame as the subsequent
process can be performed by a single apparatus which does not require a
waf er turning nechani sm Thus, increase in size of the apparatus can be
suppressed and the limted space in the clean roomcan be efficiently used.
The present invention is not limted to the foregoi ng enbodi nent but can be
al so nodified as follows. As shown in Fig. 3, when the ring frane 9

di sposed so as to _face the 10 wafer Win a slightly inclined posture is
moved upWErtgHyokthe annigatnaneCongeauagthveton sapamle soven inothe Gier ol | er shown
by an alternate |ong and two short dashes |ine nay be rotated in the

di r ect i owhsewamsytronblessuchpsblaskonhecovsn indhe eleshrie sgetest ongbeadhesi ve
tape 11 for dicing. Wth the configuration, when the adhesive tape 11 for

di ci ng i sppasisedids, theeonsiollen@4; the air, blawer B3omethelise ppsratevel y pushed
away fromthe adhesion faces of the 15 wafer Wand the adhesive tape 11 for
di ci ng. WhéreftdreangtinBuendesk bitlentilachkeutdhd the evafapdV does oot dre ng can be
integrated with higher precision without |eaving air bubbles therebetween.
The p¥esenen iantkatime offayebgemoybodisedkscribetldove pdso i ¢hé oasswheraev t hout
departing fromthe spirit or essential attributes thereof and, accordingly,

r ef er encehé heudbdWés sidedtand henappaeddd ctaitewharathelowbmpattoofithe
foregoi ng specification, as indicating the scope of the invention. 14

Wat is @lageid feeldrod mﬁlmdaife@rvvjc@hrﬁ@grear@nMBﬁicM@d&@pe to a back face
of a sem conductor wafer after a process of working the back face of the

sem condpedRintWa 8lechhies®t. hod conprising the step of 5 holding the
sem conductor watfer in a state where a face having a pattern forned thereon

s directed UpyREchifdeh (P, 1Nehasies Rl @RBLY AntS KBRS flace of the
sem conduct or wafer from below.™ 2. The ffethod according to claim1l, wherein
10 tfig aghfshithd RBsitiorded RS ptiddefhiited ABIRISA AL PRGEon3AG t he
stacked manner. The ring frame transport mechanism 18 suction-holds the
ring frame 8 by vacuum and transfers it.
The dicing adhesive tape supply unit 12 leads the adhesive tape 11
for dicing from an original roll so as to pass below the ring frame 8 to the |
15 dicing adhesive tape joining unit 13 and the dicing adhesive tape collecting
unit 15. The adhesive tape 11 for dicing which is wider than the diameter
of the ring frame 8 is used.
The dicing adhesive tape joining unit 13 joins the adhesive tape 11
for dicing to the ring frame 8, and the dicing adhesive tape cutting unit 14
20  cuts the adhesive tape 11 for dicing on the ring frame 8. The dicing
adhesive tape collecting unit 15 collects the cut-out unnecessary adhesive
tape 11 for dicing.
The ring frame lifting mechanism 16 as a component of a joining

mechanism for joining the adhesive tape 11 for dicing joined to the ring

25  frame 8 to the wafer W moves the ring frame 8 to which the adhesive tape
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sem conductor wafer is joined to the adhesive tape. 3. The nethod accordi ng
to claiml1, wherein either the ring frame or the sem conductor wafer faces
the other in 15 an inclined posture, and the adhesive tape is gradually
joined froman end of the sem conductor wafer. 4. The nethod according to
claim3, wherein the ring frane is di sposed bel ow the sem conductor wafer,
and the 20 adhesive tape is gradually joined fromthe end of the

sem conductor wafer while nmoving the ring frane upward. 5. The net hod

according.,to glaim4, wherein in a step of noying.the ring_frame upward, a
j oi ni ng 131t ficieg 1 osRed i LA Bt d8tesHORacA DS RR &AM UGIDE ( ape while
pressing the non-adhesion face. 15 6. An apparatus for jqQining an
adhesi vemeshanisn d Gpenionnas wader modwiingtes mevnswarverrdthesnng (geess of
wor ki ng the back face_of the sem conductor wafer, the_apparatus conprising:
5 a hol dBrtg wiichdherasthasinediang Hhior dacingan deined fragahelow the back dacenol di ng
the sem conductor wafer held by the hol ding nenber so as to face a ring
frame onofitheivader Wotremin she sypder ¥V podribd adheaedape 1drdr diding neingd
mechani sm for joining the adhesive tape joined to the ring 10 frame from
bel ovb t héo skearro@tantos eneli ethemhisrreby inteeratindithg wifiebdY ainsl theawiged wi th
a nechani smfor preventing the sem conductor wafer from dropping.
frame 8. At this time, as shown in Fig. 3, the ring frame 8 is disposed
facing the wafer W in a state where its left side is slightly inclined
downward relative to the wafer W. Consequently, by moving upward the
ring frame 8 to the wafer W side, that is, from below the wafer W by the ring
10 frame lifting mechanism 16, the adhesive tape 11 for dicing joined to the
ring frame 8 is gradually joined from an end of the wafer W. Therefore, as
the ring frame hifting mechanism 16 moves upward, the adhesive tape 11 for
dicing is joined to the wafer W so as to push air bubbles away, so that the
adhesive tape 11 for dicing and the wafer W can be integrated without
15 leaving air bubbles therebetween.
The ring frame transport mechanism 18 suction-holds by vacuum
and transfers the ring frame 8 integrated with the wafer W joined to the
adhesive tape 11 for dicing.
The separation table 19 mounts and holds thereon the ring frame 8
20  to which the adhesive tape 11 for dicing is joined, as shown in Fig. 1,
suction-holds by vacuum the ring frame 8 as shown in Fig. 1, and joins the
separation tape 21 to the surface protective tape 20 on the wafer W by the
separation tape joining unit 22. The tape separating unit 22 integrally

separates the joined separation tape 21 and the surface protective tape 20.

25  The tape collecting unit 24 collects the separated separation tape 21. At
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7. The apparatus according to claim6, wherein 15 the joining nechanismis
aring frame lifting nmechani smfor noving upward/ downward the arm whi ch
holds the ring frane. 8. The apparatus according to claim7, wherein the
joining mechanismfurther includes a joining roller which rolls 20 while
pressi ng a non-adhesion face of the adhesive tape joined to the ring frane.
16 . Ay. A A Au. Au. A A A A u. Au. A Au. Auu. Au. Au. A) uTEKU' n ; X"eA "n

2} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
]calca]cal ca]ca]ga] cal]calcalcalcal 2 Zw 9E$cI P |

a .
SERRRE! &%%qupﬁmwp&m&%qe@aqré%qw%th e dbiscalpe ppesibleataca) cal caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #5#~##3, InBIIY WOBReEPEEE) e* +A-F- . a
0~124456®R9) the ring frame 8 by a heater or the like (not shown) provided in the
}xsni d_Z] ca] ca] ca] ca] ca] c;] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca})ca] ca] ca]
ca] ca] capepdwsdiaraialde d9|todpeditate geparation of the surface protective tape 20.
N<<<) =A===>7>>>7?] ???@ @IEEAAACDEGAMH} HHI el } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] calhe]ung faimwa hoapiw] matbahisa] 25kueficaihoddchy vaieaicadda] ca] cal
el 111 CJJIJI3K{KLcLMM

NHNNNNO €2@ER: IRRIARRPRR fidms & o piepale frdadusinhg &) tlad emjeclrhne] wdlectihea] cal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! . UoUr UUUSWW WNWNAYY3
Z) ZZZZ] | yinjif 28K\ ] ; |

1~11]1""s"*}xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]calca

] ca] ca] ca] ca] cajexs) & bhsilgrabes dahealdrkial (o Goiing méthdd acadaiag- bl bbbe<c
kcccdd} x} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

a] ca] ca] ¢ahaaltpdLiml &Gl Fahe ﬁre@m}l@a}lﬁaﬁ Bkitk 't THAREXarh @il pEOIX& ()- !'n
109XKX& () - 10% & ()-i 0! 109X&' () - py10WX& () - WIF 24

10X <5 10004k edl 1AV thderl s LEHAIQE () - C #10%&: () - 1T C #1090 () - THION&: () -
In N 10%E () <" 10%<& () - 10%& ()-i 10%<& ()-i 0! 10%& ()-i GLO%& ()-
1ooddetove () B BERe) A8 LB TT FRBEB B () v 109 ()
suction-holds the housed wafer W with its surface on which a pattern is
formed directed upward from the cassette of the wafer supply unit 2 and
transfers it onto the alignment stage 5 (step S1). The sucked state of the
wafer W is checked (step S2). When the flatness of the wafer W is poor and
15  the sucked state is bad due to a warp or the like, the wafer W is corrected to
be flat by the wafer pressing mechanism 4 (step S9). The wafer W is
suction-held in the corrected state. On the basis of detection of orientation
flatness, a notch and the like of the wafer W, the wafer W is aligned. After
that, in the case where the surface protective tape 20 joined to the wafer W
20  1s of the ultraviolet curing type, ultraviolet ray irradiating process is
performed on the alignment stage 5 (step S3).
The alignment stage 5 moves below the wafer chuck table 7and
transfers the aligned wafer W onto the wafer chuck table 7 while holding
the flat state (steps S4 and S5).

25 On the other hand, the stacked ring frames 8 are suction-held one by
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"ndEnN/ i 10%<i 1M 10%<& () - y/ #10%& () - s-

10%<& ()-il+}10%& ()-f)10%& ()-C 10%& ()-n 3xnb@ 10! yRELO%IKNKE () -
10< 10<

10<i <10%<& () - 910%& () -i 510%& ()-3M 10%& () - 3DWX6mb@r Y ' 7#10% <f <& () -0
| TH10% & ()-1r 0! TH109% f & () -! y#10%me ()-!r #109% ?f 2& ()-!r#10% <f <& () - 2;
}ASH=lIr 10< 10< :

10<i <10%& () - 1#109%& ()- 9! y1#10%m& ()- 9! y1#10%knk& ()-9 ' T#10%& ()-C
ZX9SH=! @109%X& %x- k@10% { & (t) -#109%&' () - v! dg#10% Xt X& ()-Vv! #10%&' () -v! k#10
% T{ T& (pn& from,& ¢ tep PEthe Timg frame supply unit 9 and transferred to the
10X<109%& ()-!11 10% [ & ()-: ! h1! 10%KX& (lé | #10%& ()-!1r|" #109%X& () - | 9EdEP
E | 10X1iwmeag positionsod thy adbegise tppe 1ddeediding {eor - 10%<&" () - $cl dEPE: !
10X#0! 10%<& () - 3#0! 10% & () - 3) 7#10%& () - 10%<& () - S10%& () - Z10%& ()-J P
dEPE: ! 10X/ 4" 10%s&idbesiviOtdpd’ Y1) folr diCitgds foined and, after that, cut on the

f)10%& ()- ' @O%& ()-)YW10%& ()-P | > 1111dE/ 10<

10<<10%<#inlg framel®Y<Ehé cut oht Mmicddsaby adhesive tape 11 for dicing is wound

10%<& () - 310%<& () - 1&L0UK& ()- 1111 #5H~##XY: | 10<#f

109%<& () upEkiVetie fihgi f3ME& (9 whiceidke hdhesild¥ge () forldivs® {s)joined is

10<#$, $nHS$%E: /

10<f ) 10%afH0fabturbQUE&H($1 B 10%<&' () - 6#10%& () -i 0! 10%& ()-i)
10%& () - 9% 998&e&PEIE:

Subsequently, the ring frame 8 to which the adhesive tape 11 for
dicing is joined is moved upward from below the wafer W by the ring frame
lifting mechanism 16. Since the ring frame 8 is disposed facing the wafer

10 W in a posture slightly inclined relative to the wafer W, the adhesive tape 11
for dicing is joined from an end of the wafer W as the ring frame 8 moves
upward. In such a manner, the wafer mounting of integrating the wafer W
and the ring frame 8 is performed (step S6). The ring frame mounted on
the wafer will be referred to as a mounted frame. |

15 The ring frame (mounted frame) 8 integrated with the wafer W is
transferred to the separation table 19 to separate the surface protective tape
20 on the wafer W and is suction-held. The separation tape 21 is joined to
the surface protective tape 20 joined to the wafer W. By separating the
separation tape 21, the surface protective tape 20 is separated (step S7).

20  After that, the ring frames (mounted frames) 8 are housed into the ring
frame collecting unit 26 one by one (step S8). The present invention is not
limited to the foregoing embodiment but may be modified without departing
from the gist of the present invention.

The present invention is constructed as described above, without

25  turning wafers upside down which are housed in the cassette after the wafer
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10<i 510%<& ()-i3 10%& ()-1A@0%& ()-y/ WI0%& ()-s-10%& ()-il+
10%<& () - P&&&&&& "' (~\: 10<!rY p#LOYXX& ()-Z!'| p#LOYXX& () - Z! yRp#10WB & ()-Z
10< 10< 10<i <109%& ()-9109%& ()-()*e*++, } r<~\: 10<!11P"109%X& ()-9
C #109%& ()- 9! KC #10% X{ X& () - 9#" 109&' ()-!r#" 109XX& () -
P#10%& ()-Z,ACGDE-F-u../~ =
10<!ITIN) " 109P<P<&' () - @109%<& () -: ! #10%<& ()-: 10X 10X 10Xi <s109X&' () -
1P"10%& () -9/ a0/ 1~1234zX6~_=
10| 1#10% ()-9! 1 1#109% <f <& ()-9!r C #10%<& () 2)" 109%& () -1 Nn) )} " 1098B& (
I U) " 109% bac fa(@quﬂzmgagps;ess joining of the adhesive tape for d1c1ng to the ack
10! #109&' ()-9! y#10%<nm<&' () - 9! X#109&' ()-:!#10%x& {1 10< 10<
10<i <109&&e(9l tﬁgm@x a@rdzing gratlon to the r1ng frame as the subsequent
10! 1'1"10% <t <& () - #109&' l, '#10% <t <& () - @L0%& ()-! Y@10% <t <& ()-!yR
@*10%m np&dbqeps chn-be ,pe-rfol:mkli m@ siogle appowRng yhich dogs Nyt Feminega() - 3 10<
10< 10<<10%& () - 1" 109 0 - A===>?>dEbC 10! ! F10%&' ()-#0! 109%& ()-)
10%&' () - v;tb(fé&tm)nmg:tﬁ)@&ie(tl)lsmwld%ds( in@easi?@2d B €he apparatus can be
10! 1 +109&' ()-f)10%& ()- "
109&' & ) - pURPI%Ed @ndFhbAUR] te)l-dplat® Uik 'the cRE@h@EEEAabE cthidibitly used.
109&' ()-5=109%&' ()-3109%& ()-1109%& ()-)/- 10%& ()--J 10%& ()- GAAAAAABCED~_=
10! ' r#10% f & [The:pres@aviehtion’is v $ishitdd to the foregoing embodiment

but can be also modified as follows.
As shown in Fig. 3, when the ring frame 9 disposed so as to face the
wafer W in a slightly inclined posture is moved upward by the ring frame
10  lifting mechanism 16, a joining roller shown by an alternate long and two
short dashes line may be rotated in the direction shown by the arrow along
the non-adhesion face of the adhesive tape 11 for dicing. With the
configuration, when tﬁe adhesive tape 11 for dicing is pressed by the joining
roller, air bubbles are positively pushed away from the adhesion faces of the
15 wafer W and the adhesive tape 11 for dicing. Therefore, the wafer W and
the adhesive tape 11 for dicing can be integrated with higher precision
without leaving air bubbles therebetween.
The present invention may be embodied in other specific forms
without departing from the spirit or essential attributes thereof and,
20  accordingly, reference should be made to the appended claims, rather than

to the foregoing specification, as indicating the scope of _the invention,
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10 10 10<10%& ()-)9" 10%&' () 6DDEESFG"H}[9~ =
1011 1"10% <| <& ()-! " #10%s<& ()-!'Y " #10% "t" & ()-
) #H#109& () -!\) ##109P<P<& () - #109B& ()-:*HwHzH{ H H} HHI el bC 10!'! 10%&' () -1
109%<& ()- i10%& ()- 10< 10< 10<i <10%& ()- 1"10%& ()-ellllCJJIdEbC _
10! 1 109%<& () -i 10%<& () - #10%<& () - 10%<& () - #10%<& () - 10%& () - II3K{ KLcLMIED
C10!M1i " 1109%& ()-3Y%Pp#109%& ()-i 0! M 1099& () - & FL0%& () -
109%<& ()-' 10%<& () - MM NHNNNNJEbC 10! ! 9#10%& () -7
10%<&' () :510%<& ()-310%<& ()-i110%& ()- /J 10%& () - NNNOO OOOChC
10! | 109 gt odgianed is' 100x&' ()- i }10%<&' ()- 10< 10<
10<<10%&' () - OPj PPPPPdEbC 10!!) vy 0%& ()- V10%& (%) 10%<& (f) i 109%<& ()- i
10%& ()-i M 10@/@&A(1):tet]1:¢dqfarugm1ng gmcdhesive tape to a back face o
10! 1)910%<& ()-7Z10%& ()-]"' M 109%<& () - MWW 10%& ()- 0! 10%& ()-) /
109%<&' () sergistdudusinvweloriften apogeess 0F worbiesthe) badkiheeaf the : 10< 10<
semiconductor wafer, the method comprising the step of:
5 holding the semiconductor wafer in a state where a face having a
pattern formed thereon is directed upward, and joining the adhesive tape to

the back face of the semiconductor wafer from below.

2. The method according to claim 1, wherein
10 the adhesive tape is joined to a ring frame in advance, and the

semiconductor wafer is joined to the adhesive tape.

3. The method according to claim 1, wherein
either the ring frame or the semiconductor wafer faces the other in
15 an inclined posture, and the adhesive tape is gradually joined from an end of

the semiconductor wafer.

4. The method according to claim 3, wherein
the ring frame is disposed below the semiconductor wafer, and the
20 adhesive tape is gradually joined from the end of the semiconductor wafer

while moving the ring frame upward.

5. The method according to claim 4, wherein
in a step of moving the ring frame upward, a joining roller rolls on a

25  non-adhesion face of the adhesive tape while pressing the non-adhesion face.
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member so as to face a ring frame on which an adhesive tape is joined in
advance; and
a joining mechanism for joining the adhesive tape joined to the ring
10 frame from below the semiconductor wafer, wherein
the holding member is provided with a mechanism for preventing

the semiconductor wafer from dropping.

7. The apparatus according to claim 6, wherein
15 the joining mechanism is a ring frame lifting mechanism for moving

upward/downward the arm which holds the ring frame.

8. The apparatus according to claim 7, wherein
the joining mechanism further includes a joining roller which rolls
20 while pressing a non-adhesion face of the adhesive tape joined to the ring

frame.
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