DOUBLE- FACED ADHESI VE TAPE JO NI NG METHOD AND DOUBLE- FACED ADHESI VE TAPE
JO NI NG APPARATUS BACKGROUND OF THE | NVENTI ON [ 0001] (1) Field of the

| nventi on [ 0002] This invention relates to a nethod and apparatus for
joining a doubl e-faced adhesive tape to a substrate such as a sem conduct or
wafer. [0003] (2) Description of the Related Art [0004] In recent

years, a sem conductor wafer (hereinafter, appropriately referred to as a

"wafer") tends to be thinned. Accordi n%!gﬁg in order to caonpensate for
rigidity oDQUBLREFAGED ARHESNIEEABEA GMETE%%W%% mss, a

support substrate, such as a glass plate and a netal plate, that is fornmed
into the same shape as t ADNBSBIE TAPEJOININGARPARATEAEe of the wafer via a
doubl e- faced adhesi ve tape. [ 0005] For joining the support substrate

havi ng the sanme shape as the wafer to the surface of the wafer via the
doubl e-faced adhesive tape, the doubl e-faced adhesive tape is firstly

joined to the surface of HERSUNDISK SR IVENTEONUppor t substrate is
joined to the wafer via the doubl e-faced adhesive tape having the wafer

j oi ned theret 0[%55’1 gli)ﬁ%ﬁﬁfgielﬁb’ o@S apparatus to which adhesive film
e

j 0i ni ng appara i's adopted as apparatus for joining the

doubl e-faced adhesj ye. tape..to e surfagce . of o Japanese Pat ent
Publ i cati on No.[(’%l?ﬁ@%‘?’f‘? o relats mgﬁogﬁl&%%ﬁé‘%ﬁ g{”%‘?@ &s of the
doubl e-faced adhesive tape pre-cut in advance inH$ waf ere shape are joi ned
to a Iongd@@ﬂﬁ@ﬂdﬁ@i&élvﬁtta@t?é’ﬁugmaé?W &S A SCPEPI A ToY G nal master tape
for supply of the double-faced adhesive tape. The original naster tape is
feed out from {003} (2)iDeskription afithe Belatedhihhi ch the tape is wound in a roll
form and is

[0004] In recent years, a semiconductor wafer (hereinafter, appropriately referred

to as a "wafer") tends to be thinned. Accordingly, in order to compensate for rigidity of

the wafer under processing such as a back grinding process, a support substrate, such as a

glass plate and a metal plate, that is formed into the same shape as the wafer is joined to a
~ surface of the wafer via a double-faced adhesive tape.

[0005] For joining the support substrate having the same shape as the wafer to the
surface of the wafer via the double-faced adhesive tape, the double-faced adhesive tape is
firstly joined to the surface of the wafer. Thereafter, the support substrate is joined to
the wafer via the double-faced adhesive tape having the wafer joined thereto. For
instance, such as apparatus to which adhesive film joining apparatus is applied is adopted
as apparatus for joining the double-faced adhesive tape to the surface of the wafer. See
Japanese Patent Publication No. H07-195527.

[0006] Specifically, pieces of the double-faced adhesive tape pre-cut in advance
in a wafer shape are joined to a long carrier tape at given intervals to form an original
master tape for supply of the double-faced adhesive tape. The original master tape 18

feed out from an original master roll on which the tape is wound in a roll form, and is



gui ded to an edge knife. Then, the original mas [ [
fol ded back with the edge knife. At th?s tinme, Eﬁ; ;?ggetg?vaZ white being
gopble-faced adhesi ve tape separates fromthe carrier tape with the edge
knife. The separated piece of the double-faced adhesive tape is to be
joined to the surface of the wafer that noves at a speed synchronized to a
separation speed. [0007] The conventional apparatus joins a |ong

doubl e-faced adhesive tape to a substrate, and thereafter, a cutting bl ade

travel s gl.ong t@fu';r] M feOThdrh eheuthpial atestct capeduavels mrilo beingtfelded betke- f aced

adhesi ve T ape. contrast to this, with the f [ j Oi

: _ , _ oregoi ng apparatus, a joinin

processi ng. .t e 0ey..Be raqhcethdh é‘cetdfmadaubue;fhcecesdhesigeitapeenpmte%]nent 019
&&8 I Ng 0

an entir efficiency. ;

doubl e-faced ANl Sl eth%‘égizé’ﬂ{[uf&??l]@&eip;:;d (;t;erli of ?hindihbi-f&:dc ¢ of the
adhesive tape is to be joined to the surface of the wafer that moves at a speed
synchronized to a separation speed.

[0007] The conventional apparatus joins a long double-faced adhesive tape to a
substrate, and thereafter, a cufting blade travels along a contour of the substrate for
cutting out the double-faced adhesive tape. Tn contrast to this, with the foregoing
apparatus, a joining processing time may be reduced by one time, which results in
enhancement of an entire processing efficiency.

[0008] On the other hand, a piece of the double-faced adhesive tape cut out prior
to a joining process is joined to the substrate. Accordingly, poor joining may possibly
occur such as deviation in joining position of the piece of the double-faced adhesive tape
to the substrate.

[0009] That is, an original master tape that is formed by joining the pieces of the
double-faced adhesive tape to carrier tape in a roll form has different thicknesses between
a portion with the piece of the double-faced adhesive tape and a portion with no piece of
the double-faced adhesive tape. As a result, non-uniform winding of the tape may
readily be generated during a transportation process when the tape is not sufficiently
wound up.

[0010] The roll as above deforms into a cone shape. Accordingly, the tape
serpentines during feeding out and transportation of the original master tape from the roll.
Consequently, there arises a problem as under. That is, the substrate and the piece of the

double-faced adhesive tape deviate from each other in its joining position, which leads to



to a joining process is joined to the substrate. Accordingly, poor joining
may possi bly occur such as deviation in joining position of the piece of
the doubl e-faced adhesive tape to the substrate. [0009] That is, an
original master tape that is forned by joining the pieces of the

doubl e-faced adhesive tape to carrier tape in a roll formhas different

t hi cknesses between a portion with the piece of the doubl e-faced adhesive
tape and a portion with no piece of the double-faced adhesive tape. As a

resul t, rgoimingrfithe picos ofthe dowrle-fared mehpsivedgpe todle supstseie Jéfdeded during a
transportation process when the tape is not sufficiently wound up. 100101
The rol | aasuradyove deforns into a cone shape. Accordingly, the tape
serpentines during feeding out and transportation of the original master
tape from the [0011] MéRBsS@MneNGUtlng proeess ofl tHegrecea pheodiuble-fasedinttesive That i s,
the substrate and the piece of the double-faced adhesive tape deviate from
each ot hgfnd Binishfhgl BhatiBH oP R pliiphpy offh pieck @2EEraded due to wear by the

cutting blade.  Accordingly, the piece of the double-faced adhesive tape may be joined

in a state where an adhesive on the piece of the double-faced adhesive tape enters into a

side of the substrate. Furthermore, when an unnecessary tape after cut out is separated

under the above state, an end of the double-faced adhesive tape is split forcibly, which

leads to generation of a mustache-like portion on the end.

[0012] When such poor joining occurs, the substrate is temporarily pulled out of

the double-faced adhesive tape apparatus to be collected in a given position. When a

given number of substrates are collected, a separating device placed individually to the

double-faced adhesive tape joining apparatus separates and removes the piece of the

double-faced adhesive tape from the substrate to reproduce the substrate. A given

number of reproduced substrates is again returned to the double-faced adhesive tape

joining apparatus.

[0013] However, in order to temporarily pull out and collect the poor-joined

substrate for reproduction, it needs to prepare separately a receptacle and a place for

storing the collected substrates, a transport mechanism for transporting a reproduced

substrate exclusively, a mechanism for separating and removing the piece of the

double-faced adhesive tape in a poor-joined condition from the substrate, a controller for

controlling operations of these mechanisms, etc. Consequently, there arises such a

disadvantage that not only equipment cost but also operation cost may increase.



joining of the piece of the double-faced adhesive tape to the substrate
with | ower accuracy. [0011] Mbreover, in a cutting process of the

pi ece of the double-faced adhesive tape, finishing condition of a periphery
of the piece is degraded due to wear by the cutting blade. Accordingly, the
pi ece of the double-faced adhesive tape nay be joined in a state where an
adhesi ve on the piece of the doubl e-faced adhesive tape enters into a side
of the substrate. Furthernore, when an unnecessary tape after cut out is
separ at ed under the above staSEbﬂdABéhGFdﬂﬂ@ﬁgVEbﬁEObffaced adhesi ve tape
is split forcibly, which |eads to generation of a nmustache-like portion on
t he end. leﬂﬂlﬂﬁsM%emk&d&hbﬁ&nnmﬂ@ﬁ@hn@dmmmmmsﬁeoﬁﬁﬁsnmgﬁﬂ- evd,s
tenporarily pulled out of the doubl e-faced adhesi ve tape apparatus to be

col | ect edynsBrighat P BbROSE td PraviddlaghetBodndappatimisthatal stk pesiuetion
col l ected, a separati’ng device placed individually to the doubl e-faced

adhesi ve atn%gglg%%ifgip\ggr_%r bisiSfRgwbes and renoves the piece of the

doubl e-f ace hesi romthe substrate to reproduce the substrate. A

gi ven nunber aoduced.su i L | e-faced

?dhesi ve ltapeoliogiﬁip{?bls gg’ﬁ%t}(g}l %gflgfegg%étﬁ%%%f&%%%ﬁgﬁfg%%%ﬁ tlcﬂ)éﬂe
enporarily pull out_and colle e poor=joined su r )

r epr oductP@Fubstiate e e W?}ﬁﬁ‘a E’ﬁﬁ'}d S E’gﬁgﬁpﬁt‘)&?ag%rn && é’g?cgé)l%réﬁeaénogﬁ)ge %F%dce f or

storing the collected substrates, a transport nmechanismfor transporting a
r epr oduc eaflhesiue tapa patheageparatoy st out inta.a Kbyt THeBs Qﬁlp%g& WG CLHEr enovi ng
the piece of the double-faced adhesive tape in a poor-joi neg%condi tion from
t he substthetugh tavelong andl folsing back @o erigotal mastenigne ¥ithopsdegs ki & nechani s,
etc. Consequently, there arises such a disadvantage that not only equi pnent
cost but @gifal opBtatiperhacingttherayg carice tepe and BlgNngioubie-faeed pdbeENT L]

[ 0014] This invention has been made regarded to the state of the art noted
above, angiiciShdbioNinin®Hicaeparked plecp bbitiedipublerfatdicdhesice apptr theus t hat

al Il ow qui'ck reproduction and reuse of a poor-joined substrate at | ow cost.

substrate at a speed synchronized to a separation speed; inspecting a protrusion of the

joined piece of the double-faced adhesive tape from the substrate with an inspection
mechanism; separating and removing the piece of the double-faced adhesive tape from
the defective substrate that is transported into a tape separation mechanism when a
protrusion of the piece of the double-faced adhesive tape is detected; reloading the
substrate to be reproduced through returning the substrate, having the piece of the
double-faced adhesive tape separated therefrom, into a tape joining position via a-
transport path same as that where the piece of the double-faced adhesive tape is
transported from the tape joining position to the tape separation mechanism; and
reproducing the substrate to be reproduced through joining a piece of the double-faced
adhesive tape again to the substrate in the joining step.

[0016] According to this method, the original master tape in which the pieces of
the double-faced adhesive tape cut into the substrate shape is joined and supported onto

the carrier tape travels and is folded back with the edge knife. At this time, the piece of



[ 0015] This invention discloses a nethod of joining a doubl e-faced adhesive
tape to a substrate. The nethod includes the steps of separating a piece of
t he doubl e-faced adhesive tape with a separator cut out into a substrate
shape froma long carrier tape through traveling and fol ding back an
original master tape with an edge knife, the original nmaster tape having
the long carrier tape and the |ong doubl e-faced adhesi ve tape joined
thereto; joining the separated piece of the double-faced adhesive tape to

t he substh@adcibi-faeed pdtesive yapetis fedi e while baingspparated diemsthe sarier i#ppatdi ng a
protrusion of the joined piece of the double-faced adhesive tape fromthe
‘subst r at gipwiftihe &lkelkRSBEC Al fivht GRE bfthi piace o€ firrdauiblegfacaichdhesiveiapg ist he pi ece
of the doubl e-faced adhesive tape fromthe defective substrate that is
transpor | i RRcmBlingRt FepdedRvadhriiesl to the feedingispeedofith he pi ece
of the dg)(tlj%slsazed1 %‘:%(tj&%%ﬁg%i ve ?ggg i s det eg?ed; r el oadi ng t%ep?ubstrate to

b d . i t " i : [ th
dgu[)fgf ]‘3 gi%%ﬁg%h%s gg@k{r%ﬂ&% paggnfce sehrtdopbR - fabRVidREsilERpPheERg tHe t he

‘ape’ s ted therefrom into a tape joining
position via a transport. path. sa ) pi ece of the
doubl e- f 28 S Wﬁ?@%@ﬁ%@ei‘%‘oﬂeﬁ% c?rspgg&:f%ﬁné?%ﬂgﬂgtgbe joining position to

the tape separation nechani sm _and repr.odyci t he bstrat e be

repr oduced t hrlB80LH YlereRyeigW. e%fh@@Qoﬁp?qlﬁ%Hﬂﬁﬂ%lpéqﬁgfiﬁbe %’&’%&é?aégd t ape again
to the substrate in the joining step. . Ong,Accordi ng to hitﬁ

met hod, tddbesive gbeis protmeaded;fram fe substiie isfletssieddn ap ASPEFUODIOGESY BIE S ced
adhesi ve tape cut into the substrate shape is joined and supported onto the
carrier tjajning pravessshadefectivef substede Isdtaasparted to Hie teprytepRigiipe meghaifins ¢ ne,
the piece of the double-faced adhesive tape is fed out while being

separ at edyfilibiiag coBédtédior paerndhg a tdpesepdratidrepredese. KR substsater ont end of
the piece of the doubl e-faced adhesive tape is pressed agai nst the

substr at gAY thfoush §&ﬁ%ﬁin@ﬂﬁﬂh€:ﬁ6ﬁﬁﬁ%& edduf thedslibhgfxpeadhesivetapgse of a
joining roftler, whereby the piece of the doubl e-faced adhesive tape having

the sane sha %n‘tﬁ s Sind : : bftaat Rectdaehmsubstrate.
[ 0017] I\/blgglg%gflﬁ%\}%en E‘gﬁi)ﬂggﬁﬁﬁeéﬁﬁ%%gﬂb?ﬁlg?gﬁgﬁgﬁgce%gf t he doubl e-faced
adhesi ve tape s .protruded i i ifaspection
process a‘i”ﬁl P ﬂfet%gieo‘?tﬁ#%gmf?ﬁ%g%é Q‘ﬁﬁgnfeué?iigeg% fr fd\l/%ogg% gxﬁngt;ﬂg lt&?’se ??Pgir%z port ed
to the tape, separation nmechani sm w.t hout, bei,ng, col | f rtormng a

t ape sepﬁ%ﬂ%@ﬁ%@%"g@”ﬁ?@“é‘&?&b?‘}‘%{?e &8%6%%%03@%‘%?%‘5%%6%2’%23 gtléljng and
removing the piece of the double-faced adhesive tape is i mediately
returned agineinedape j oi ning position via a transport path same as that
where the piece of the double-faced adhesive tape is transported fromthe
tape j oi ni ng p#oIs] Ancdrdinglyeitismes noegsaarate DIePRIEATSFIPSIAS Kkt plagsior

doubl e-faced adhesive tape is again joined. [0018] Accordingly, it is
not necesgasig the defeerios subatrites; efitaaspat mechaaispl for drahgportinga feppditeed def ecti ve
substrates, a transport nmechanismfor transporting a reproduced substrate
excl usi Ve%}ibstrﬁ&‘éxcﬂyg{/élgV&é., Mbeeodef Betdefetive bsistrateanayeiynmhetiatdliydtee] y be

r epr oduced. [0019] Moreover, the method further includes the steps of
separat i ”%g?od%@&fr ator froma piece of the double-faced adhesive tape after
joining a separation tape to the separator on the piece of the double-faced

adhesive tape AdbIRGENES e/ Reldl Tt ol AR (ORI rsBheAlHE 4 RERGIRC L he

pi ece of the d ( esrve tape fromthe substrate after joining a
separat| O?ro}naapgieéeootl tﬂg dglllb?g—?ac%}cl a&ﬁeesiv% g]:l?el eﬁ’iei‘?&&%g%%@ﬁa%ﬁt\{'& ttaﬁgﬁ) ghE oM whi ch

separator on the piece of the double-faced adhesive tape on the defective substrate; and

separating and removing the piece of the double-faced adhesive tape from the substrate

after joining a separation tape to the piece of the double-faced adhesive tape from which

the separator is separated.



the separator is separated. [ 0020] According to this nethod, when a
first separation for the separator is perforned, the separator on the
upper nost |ayer of the piece of the doubl e-faced adhesive tape joined to
the substrate is firstly separated and renoved, whereby, a doubl e-faced
adhesi ve tape body is exposed. Wien a second separation for the

doubl e-faced adhesive tape is perforned, the doubl e-faced adhesive tape
body itself is separated and renoved fromthe substrate. Accordingly, the
substrate is reezdhaucerding to this[raghad, whene firstpeparationfosihe scparatordyh . t he
separator and the doubl e-faced adhesive tape body may be }sé;par ated readily
Wi t hout  gREbithéy ticiepsrann on eldugipennos lgee sihegidee of the daublesfasast aghesive
irradiation or heating) to the doubl e-faced adhesi ve tape body by | oi ning

t he sepaf@&é iBfhell P calibditOR Girathepharedtad rhmoswep abateby, sadulblcafaced
doubl e-fa ed adhesi ve tape body, and collecting and wi nding up the

separat i i 3. MyRAUREcondBpaRieH Bt ttcubRPfabel ddhesive
f or egoi n%ﬂﬁéﬁ?‘ﬁeﬁtap%%?’d%%%gﬁ%ﬁ i ncl ude tchoe st%p of separating a separator
fromthe piece of the.double- ' 16 k&Sardied Md@nioVed

separ at i &Rpetlﬁﬁgggwj%hgwp#)&% %&ﬁ%@%ﬁﬁgﬁ%@g@% adhési ve tape on a

non- defective substrate fro ich no pjece of e doubl e-faced adhesi ve

t ape protf?%é}?.sugsuate' [%%?ﬂé@c@?a}%é‘pate&sf?ﬂ?a% hod, the separator may be
separated and renoved fromthe substrate havin t?}ﬁ Eilﬁﬁe of t@k;lg .

doubl e-faced d8A2HiReresiadke ypaptPn yiepJhr separsier wdghe dauplefared Al S o may
be transported and collected while the separator is separated and an

adhesi ve tspe batyenay be sepanitrdoradilyawisous anplyingadhesien KgugHonPrasasag (£-8-That

is, it becones possible to imediately join the support substrate for

r ei nf or ceffeatiokpirtdeatiot los heaiing) to the doupledact]l afhesivd tapebrdydry jainiee @8opt s t he
configuration as stated below to acconplish such object. That is, this

ATt s oty g st
body, and collecting and winding up the separation tape.

[0022] Moreover, the separating step in the foregoing method may further include
the step of separating a separator from the piece of the double-faced adhesive tape after
joining the separation tape on the piece of the double-faced adhesive tape on a
non-defective substrate from which no piece of the double-faced adhesive tape protrudes.

[0023] According to this method, the separator may be separated and removed
from the substrate having the piece of the double-faced adhesive face properly joined
thereto, and the substrate may be transporied and collected while the separator is
separated and an adhesive surface of the double-faced adhesive tape body is exposed.
That is, it becomes possible to immediately join the support substrate for reinforcement to
the substrate.

[0024] This invention also adopts the configuration as stated below to accomplish

such object. That is, this invention discloses double-faced adhesive tape joining

apparatus for joining a double-faced adhesive tape to a substrate. The apparatus



i ncludes a tape traveling gui dance nmechani smfor traveling an original
master tape to an edge knife, the original master tape being fornmed by

j oi ni ng pieces of the doubl e-faced adhesive tape with separators, that are
cut into a shape of the substrate, to a long carrier tape; a joining table
for holding the substrate; a table driving nechanismfor noving the joining
table relative to the edge knife at a speed synchronized to a tape

travel ing speed; a tape joining nmechanismprovided with a joining roller
for presshédgdagabpstaeiag guidateeatechanisthfor jravelinggntosiginal niasteptape & &t t he
doubl e-faced adhesive tape in the substrate shape that is separated from

the carrigbe ki€ thdbrasiadl rhatdliti@ veagidoaned by ithj pipcesef the douhiedfacedst er
tape with a tip of the edge knife; an inspection mechanismfor inspecting

Pr Ot T US| Gy d B BiRGEpdPhtolD et 6 sy dhem bstianto s girpasinis ¢ he

substrate; a separation table for holding the substrate having the piece of
a doubl e-f aced .adhesi t W] s e dAvirdREeheRamabl fBvIIBGhani sm
for separtgiﬁ"?’ﬁéowq%géE?reﬁcgggg‘l%gﬁ%%#%g%@gmtﬁ% s%bstrate hel (Hji%on t he
separatian, table, and a substrate.transpart i [ ing the
subst r at éowwglﬁéglft%‘mﬁe ?éﬁ?lalg‘lfgr?& atsﬂ%%ssglﬁgﬁ%p%ﬂnt%t@ a%?éetr%eglgg E? éé\(/i\? ?h this
configuration, the foregoing nethqod may be suitably. performmed. [ 0026]
Nbr eover , tapi@IiRg PEEHANER RISV i"%‘ﬁ% 11 %ﬂéfélfeéf‘ffzﬁr?% al%‘ﬁ‘is{%? Flhbgftrgtgner as
for nmonitoring a periphery of the piece of the doubl_e-facgd adg}ea%i e tape

j oi ned t oot the jajuingtatie theipa¢ag of the drableofagpdhepihesine tape &y the sUBsFaIGhARE tEh i s
pref erabl e. [0027] According to this configuration, nonitoring may be
made of deyémidtehfrom thesirtientapefhrough foldngbask anddrayeling e preiwgl maresi ve
tape to the substrate as well as a cutting condition on the periphery of
the pi eceapé wthdaipifehd enRdknifdhasingsectiap eechdtiisrh forésspeting propusipeof

i nspection on poor joining. [0028] It is to be understood that

both the #0n,600LPthe WAL AGRIGEH 1298 sl dihe b@bstraiw Bgepdedtiinl talsle for
descriptiontare exenplary and expl anatory and are intended to provide

furth | ' ' i ; PRR OF THE
Ra Nas TOUE Bl B e e o e ' 0

B cons PG FRERigt Ao o Speibd fis AR Pk AR FOBERRRIAST ! The
nventio nfual((fi1 gg tlgeosgcggrgt?(r)n 1\t,g'b}er;] aItl g SIEL(ES%I%. ei tpatnislg)or}t mechanism for transporting the
substrate from the joining table and the separation table.
{0025] With this configuration, the foregoing method may be suitably performed.
[0026] Moreover, the inspection mechanism includes a pair of monitoring
cameras for monitoring a periphery of the piece of the double-faced adhesive tape joined
to the substrate held on the joining table. Such configuration is preferable.
[0027] According to this configuration, monitoring may be made of deviation in

position of the piece of the double-faced adhesive tape to the substrate as well as a cutting

condition on the periphery of the piece of a double-faced adhesive tape, which results in

proper inspection on poor joining.



serve to explain the principles of the inventi [
: _ t he on. [0030] Figur [
\S/: g\év \?T e\?vogm)\(/avi- Lgc;argi ﬁdzgﬁ{)\éﬁ t?pe {:OI Ri ng appar at Ls. [%)031]g F?gﬁrlaszai gl :n
\ \ _ ents of the apparatus. [0032] Fi 3 i
per spective view show ng mai n conponents of th 033] qur o
\ _ _ e apparatus. [00 '
ﬁéchgnizlgmar Foggz]errleztlt Igﬁrzl c51e_ Vi ewsI each show ng opglroat I ons 01[ aB?!ﬁtpgl glrjcra-eiut
; . ( is a plan view of a tape joini '
Figure 6 is a plan view of a joini PH g e o o
6is joining table. [0036] Figu 7.1 ' [
of the joinin lye; ' OPRGOHEEANE ACBRIYE SO
Joining sect ggﬁﬁ] I€3s tb 80 3 derbtogdi that Bothghaf desCERP AHE°t ape
following detailed description are exemplary and explanatory and are intended to provide

further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this
specification, illustrate embodiments of the invention, and together with the description
serve to explain the principles of the invention.

[0030] Figure 1 is a plan view of double-faced adhesive tape joining apparatus.

[0031] Figure 2 is a side view showing main components of the apparatus.

[0032] Figure 3 is a perspective view showing main components of the apparatus.

[0033] Figures 4A to 4C are schematic side views each showing operations of a
tape pre-cut mechanism.

[0034] Figure 5 is a plan view of a tape joining section.

[0035] Figure 6 is a plan view of a joining table.

[0036] Figure 7 is a side view of the joining table.

[0037] Figure 8 is a perspective view of the tape joining section.

[0038] Figures 9A and 9B are schematic side views each showing operations of
joining a double-faced adhesive tape.

[0039] Figure 10 is a side view of a tape separating section.

[0040] Figure 11 is a schematic side view showing operations of separating a

separator.



[0038] Figures 9A and 9B are schematic side views each | [

of joining a double-faced adhesive tape. [0039] Figure iBO}Msng gipg(raat/: g\r/]vsof
a tape separating section. [0040] Figure 11 is a schenatic side view

showi ng operations of separating a separator. [0041] Figure 12 is a
schematic side view show ng operations of separating a poorly joined

doubl e-faced adhesive tape. DESCRI PTION OF THE P
REFERRED EMBCDI MENTS
One enbodi nent of this invention is now to be described bel ow with 100421
[0041] Figure 12 is a schematic side view showing operations of separating a

poorly joined double-faced adhesive tape.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0042} One embodiment of this invention is now to be described below with
reference to the drawings.

[0043] Figure 1 is a schematic plan view of double-faced adhesive tape joining
apparatus according to this invention. Figure 2 is a side view of main components
thercof.

[0044] The double-faced adhesive tape joining apparatus joins a double-faced
adhesive tape for joining a support substrate for reinforcement to a surface of a
semiconductor wafer W (hereinafter, simply referred to as a "wafer W"), which is one
example of a substrate. Atape supply unit 1, a tape pre-cut mechanism 2, and a tape
joining section 3 are placed in series in the longjtudinal direction (in the lefi-right
direction in Figure 1) of the apparatus. A tape separating section 4 is placed on the
lateral side (the upper side in Figure 1) of the tape joining section 3. A long substrate
transportation section 5 is placed in the left-right direction (a vertical direction in Figure
1) as to face toward the tape joining section 3 and the tape separating section 4. The
apparatus has such basic configuration as above. In addition, a tape traveling guidance
mechanism, such as a feed roller and a guide roller, is configured from the tape supply
unit 1 to the tape joining section 3.

[0045] As shown in Figure 2, the tape supply unit 1 feeds out an original master
tape T from an original master roll TR in a roll form. The original master tape T is guided

on a given tape path via the tape pre-cut mechanism 2 to the tape joining section 3.



reference to the draw ngs. [0043] Figure 1 is a schematic plan view of
doubl e-faced adhesi ve tape joining apparatus according to this invention.
Figure 2 is a side view of main conponents thereof. [ 0044] The
doubl e- faced adhesive tape joining apparatus joins a double-faced adhesive
tape for joining a support substrate for reinforcenent to a surface of a
sem conduct or wafer W (hereinafter, sinply referred to as a "wafer W),
which is one exanple of a substrate. A tape supply unit_1, at pr e- cut
mechani sm 2, 4006 Asshevindh Figwesskand brihgornginalgnasie dane,’ §éPF%%da &fﬁ t he

| ongi tudi nal direction (in the left-right direction in Figure 1) of the
appar at Usarrfsr tapeat heying aldrge vidtht thema diamete|dfeatfonWiand adopblefaced de (t he
upper side in Figure 1) of the tape joining section 3. Along substrate

t r anspor tahéde GEEL haingdiht Sarab #GétH as thet daeridradifie-t it brecibined to eavh(therer ti cal
direction in Figure 1) as to face toward the tape joining section 3 and the

tape sepafiligiesaadd Rfcdve thhet ARIAKFMEcdNBROUEH finiAgSisepaaif s gnbati on as
above. In addition, a tape traveling guidance nmechani sm such as a feed

rol | er an%ﬁgsi\%’é ok Bisb@la uar 825 kBSOS, APBoHPRIvIngiiger L 1O the

t ape joiﬁ Sectl 1 As shown in Figure 2, the tape supply
unit 1 feaengi out an.original master tape T froman original master roll TR
in a rol 13fgPReT 85“6??"3 Y naster tape T is guided on a given tape path
via the tape pre-cut mechanism 2 _to the tape joi.nin ection 3.

[0046] As shovf047 4s shopasmdigyg 24t ett‘m?m?icﬂﬁlhﬁ(fhaﬂﬁg}%wctugﬁ%a%pfs formed of
a carrier tape ct havi nlg a larger wdth than_a,di ter of a vvafef; \ﬁ/and a
doubl e- f awpportigatablea abipde holdenv, and & HEViageulindedBn 1 tapp SURPFtELAbIE Qoo ¢t
that are joined to each other. The doubl e-faced adhesive tape t itself is
formed t his fingdiyjpoovidedcpsdo sespivedhoerigingrmanier tapeb berizontalbyrthaids Hpnspertedy
upward of a doubl e-faced adhesive tape body t' having upper and | ower
adhesi ve Sthft@casginal master [OI0FR] Ths blatioholden? i agrangedss to meovieapavarst andc ut
mechani sm 2 includes a tape supporting table 6, a blade holder 7, and a

driving cyvmees _aﬁeveﬁﬂgta?a@@p;ﬁ#@ﬂg])_{abie@ Thaltieing dylindérgdsbyovidedabdedithas t o

receive the original naster tape hori zontally that is transported from

the ori gi pah R3S midhlowthe BiRGe R BabASpwhrd saddnnaed. as o move

upward an ownwar tape supporting table 6. The driving cylinder

8 is provi dEd\Aﬁ@gg]gﬁtlehﬁa&l B8er Pl WppofteiNid a QldeWad ard A6 ik der to nove

upward and do

upward and downward while maintaining a horizontal attitude. Moreover, the blade
holder 7 is biased upward in a given standby position through a return spring 10. The
blade holder 7 has an annular Thomson blade 11 on a lower surface thereof with a
corresponding contour to the wafer to be processed.

[0049] The driving cylinder 8 is attached vertically on a stand 13 fixed via a strut
12 on the tape supporting table 6. Moreover, a plunger 8a projects downward to contact
a shank 7a projecting from an upper surface of the blade holder 7, whereby a force
against upward return bias is applied to the blade holder 7 to move the driving cylinder 8
downward. At this time, the Thomson blade 11 is pressed against the original master
tape T on the tape supporting table 6. In this embodiment, four driving cylinders 8 are

attached along a given circumference at equal intervals on the stand 13.
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[ 0048] The bl ade holder 7 is supported via a slide guide shaft 9 as to nove
upward and downward while maintaining a horizontal attitude. Mreover, the
bl ade holder 7 is biased upward in a given standby position through a
return spring 10. The bl ade hol der 7 has an annul ar Thonson bl ade 11 on a
| ower surface thereof with a corresponding contour to the wafer to be
processed. [0049] The driving cylinder 8 is attached vertically on a
stand 13 fixed via a strut 12 on the tape supporting, tabl . Moreover, a
pl unger 8a pr qpesn] Ashewnan Figugeschanddt @taﬁﬁmxmzaeﬁgsnﬂ f’é‘t‘ﬁ‘f‘q?i"@af"?%?n an upper
surface of the blade holder 7, whereby a force agai nst upward return bias
i s appl i edgé Rnifde4, bhaderedesdadeadhizsive tapswelledimgdestiannky, 8 yarengeitios downwar d.
At this tinme, the Thomson bl ade 11 is pressed against the original master
tape T oRuddiRringRSechaBRAmG] Mearkiablape Golldeting éction tBodjoireng rolleo 8, agdiavi ng
cylinders 8 are attached along a given circunference at equal intervals on
the stand; [0 i i18 £6id9Ba@Sand galdbs The Hdtcdtapiginabi ni ng
secti onSq?]%’gT%taglg lg' nggké%;e crllti%fg 14, an unnecgglssary adhesi v?tape
collectin ect i L ' ! e Al a carrier
e pechipefied ROG RERp pRAACTRHEAAT, TAHRIM SIS

t ape col | r 18, and a joining table 19.
The wi de edge knife 14 .fol ds back an uj (IR YMEToT mast er
tape T tr"‘gﬁgﬂ‘é"r tepgicqliesting Fﬁfé’%f"ég Sﬁ‘?aég%% %@ﬁgﬂﬁgﬁ]@%ll#ﬁg %ﬁ%@g@g ary
adhesive tape collecting section 15 separ s and . wi nds, u nd collects a
band- s haﬁh@glfofﬂﬁdeadﬁlﬁﬁéﬂtaaﬂ Hég’iab’?nf%@g ?‘H‘aditﬁﬁf:%%ﬁﬂfeﬁgs tgrc’gtﬁ%d t he cut - out
pi eces ta of the doubl e-faced adhesjve tape in front of the edge knife 14.
The t ape doublefaced adbesivotapadp frentefithe pdgedomte 1&003@%&@35’8%"?@ ggRe knife
14. The carrier tape collecting section 17 winds up and col|ects the
carrier trapdanisi foisdectdlabevel tharedge knif 14 t Pee e thns qodleqting speiéon bi ni ng
roller 18 faces froman upper side toward a tip of the edge knife 14. The
j 0i ni NG t@hlde up Ind SolRictsahgestribelapes dtifeldeditackiduivnavatd with thoedgsdinifeddat e
hori zontal | y. [ 0051] The unnecessary adhesive tape collecting section

15 separ afgsiofdifiRdiRE 1S Blckd RbmiaMAPHpet silditovisnd 8 6ip OF dicjedgohife14.acBik adhesi ve
tape tb re |0niﬁ%}around t he cut plpece ta of the doubl e-faced adhesi ve tape

inth fer j . ' 0, d
in the wa ﬁﬁen%{%ﬁ%? egslggﬁ%%g%}'og@%%gge REifL 8 8s fo'radipRRAe HolkomalR0, an

wi nds up ¥ adhesive tape tb onto a collection

bobbin 21. Accgrdi the original : . i i ta of
t he doubl e-f ac@)ﬁm@%"ﬁ% @E%Yenﬁéaﬁkecﬁﬁ&gggg?grs %%ﬁghﬁ h the
separator is guided to the edg ife 14 . 00521 . ition
moni t or i NEPTRECABMEIIRS Yeaesat uﬁ‘]?éga‘é‘ﬁ%adgf’mf’%@pﬁliberé?a%rg;%% Oﬁlﬁ@ﬁg‘gﬁgl e-faced
adhesive tape in a tape width direction (the left-right. directi.o that is
cut out ipﬁﬁge tated theadaublesfagesbadhgpiyre fapgn ﬂ}(?ﬁHafF p‘zéH{’fg'e‘ﬁif’tebh%Feﬁiﬂbe%p? a of

t he doubl e-faced adhesive tape in a tape traveling direction using

moni t or i nyaspor ralier 29, anddwds up depunereseary doplleSaesdindhepivs tgps b onto g e
monitoring cameras 22 and 23 are supported on novable brackets 24 and 25,
respect i VedllectibhBébtime | Aoeadingly thearigimbmattectpedhawing tRopiced ©odthe
information on a lateral end and front and rear ends of the piece ta of the
doubl e-f 688@01%@4&%& b¥ifestvaREpd Fehalen OB Bleragicr kpeleyivit ehesophrntords puidedrient
zones where the ends of the piece ta of the double-faced adhesive tape has
been det eﬁ}eeegge ltfé";l'y\ed information is sent to a controller. [ 0053]
As shown I'n r , the carrier tape collecting section 17 drives to send

gu
the carrier tag)@s%T&ggggg,ggﬁggml@ggﬁ%ﬁgg&m KBiabRctl dndeddloBtht Bleb&ta 27,

and wind it up on

of the double-faced adhesive tape in a tape width direction (the left-right direction) that is
cut out into the wafer shape, and front and rear ends of the piece ta of the double-faced
adhesive tape in a tape traveling direction using monitoring cameras 22 and 23,

respectively. As shown in Figure 5, the monitoring cameras 22 and 23 are supported on
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[0054] A driving cylinder 30 noves upward and downward the joining roller
18. Accordingly, the joining roller 18 presses the upper surface of the

pi ece ta of the double-faced adhesive tape with the separator that is
separated fromthe carrier tape ct at the tip end of the edge knife 14
agai nst the upper surface of the wafer Wthat is suction-held on the
joining table 19 and noves horizontally. Here, the joining roller 18 and
the driving cylinder 30 constitute the tape {oining nech%%i min this

i nvent i onmovable bragketsssh arfli?S, pespertivgly: et moyolipearlydp gi5eew e‘fﬂ’é‘nﬂ’%ngi t udi nal
and left-right directions. That is, as showm in Figures 2 and 7, a rail 31
i s | ongi tReditivakl inforinaton e b atéralsersl and drant andreax erdsdf theiecaBef tigge kni f e
14. The joining table 19 includes a front-to rear direction novabl e board
33 that mvbR-fatedadbesiestabe athyrteuberinal throggh determining3hoverserd zmxsovhed.
Rails 34 are fixed in parallel on both sides of the front-to rear novable

board 33.hAehRidfthdpibédlor MRVERbR-f6&T £ihddive fapp heybetndietdordd. MObesnddn a
screw manner along the rails 34 via a notor, not shown. Moreover, the

| eft-to-rj includes a joining table 19 thereon.

[ 0056] A§h§)03ﬁ8¥%g |5§?2£ ,Q%%sitioning menbers 37 are arranged at four
points along f si des _of. the | gipi i t
toward the cen[@gésloé‘s g’r?@’nlpal ebgi %e%%??iﬁ%g?}ﬁ%%ﬁg%ﬁ%ﬁ%\gzWgﬁ%ﬂ;ﬁﬁemerS
37 press an outer perj ry .of th fer | aced on t | Ol ni able 19
at four ﬁg?ﬁF§£¥BRng%§E§b%QﬁP% y w%ﬁngﬁ%?%Fﬂ éP§%9£§8@?FW%ﬁ?HE t he
wafer Won the center of the table. [ 0057] The joining table 19

i ncl udes with ¢ gellecting bpbhipdBeof a suction pad 38 having an upper surface
formed as a vacuum suction surface. As shown in Figure 7, a cylinder 39
drives the sucl0p®H hddvizg.cylinder SQanevss upwardzadidownyagd thedriaimnasolier 13- not or
40 via a belt to rotate about a vertical axis P through the center of the
j oi ni ng ta&doadidfly, the joininpQOEA]18Ar¢ssesthngpparspdate afitherpichataiafifhel i s
posi ti oned above the joining table 19. The joining inspection nmechani sm41
has a paidouBfe AR 4dekivg tpa Rthathc 4ebal06r thawis segaraigd fronh thg carsikr @pe ctuatf er ence
of the wafer Wto detect positional deviation of the piece ta of the

doubl e-f atﬁ@ﬁpaeg@ %?'gaf\éeetdﬁé‘ﬁﬁfé £4 @%ajiﬁé‘é‘ HeQuppBesitLe bf bandelWnhahi ng condition

of a cutting edge e piece ta of the doubl e-faced adhesive tape

h . . j | QLA h ‘
(shar pnesSi%P%fﬁhglé é)tnl[tg%%g[]lpéﬁalbzéaf?é%g rgogés%rr&oﬂtall& FI&HORE AR rollerél‘S

transport ransportation robot 43 vabl
hori zontal |y he. substrate transpgrtation.section.b i ound
t her eof t#9 Be E’Hﬁ’r“% °¥§%‘£e§tr’§§8n%ugﬁ giestﬂ%epﬁ’ﬂlfl%gleﬁlg% Sg% n{ﬁgsﬁ g‘?&é%é sette C
that are each npvabl e upward,  and down d. .The supporti board.44.is
provi ded for t9858Eheioiingtaple 19 WQE’I\Q}%{MF QFQOW gl a?‘ggiﬂo? tgibfef’)tfontshe
doubl e-faced adhesive tape t are inserted and housed in a stack manner, and
anot her sTipbas, &5 shpvroiarkigurss 2 nd 3y a railed 1da dengitndingl hosizentaHy astalled ajdF er s W
subject to joining of the doubl e-faced adhesive tape t o

extend under the edge knife 14. The joining table 19 includes a front-to rear direction

movable board 33 that moves in a screw feed manner along the rail 31 via a motor 32.

Rails 34 are fixed in paralle]l on both sides of the front-to rear movable board 33. A

Jeft-to-right movable board 35 is provided that moves in a screw manner along the rails

34 via a motor, not shown. Moreover, the lefi-to-right movable board 35 includes a

joining table 19 thereon.

[0056] As shown in Figure 6, positioning members 37 are arranged at four points

along four sides of the joining table 19 as to move in and out toward the center of the
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are inserted and housed. [ 0060] The transpor ' i
~ . tation robot 4
a robot arm 45 that is bendabl e horizontally ang rotatable in al I3 ' nel udes

directions. The robot arm 45 has at a free end thereof a sucti [
_ : tion
gﬁ?f ;(r:lea U shape \(/)\noth an upper surface thereof formed as a vacuumsgﬁf:lt ?gn
sur face. [0061] As shown in Figure 10, the tape separation section 4
udes a separation table 50, a separation tape supply unit 51, a
separation roller 52, and a separation tape collecting section 53,

[0062] Thg,isSRaT &llin@: 36abI The IR sitionimpvadzhteers dhgicsuan ekt PREPISHATANG y and
vertically. Specifically, a novable board 56 is provided that noves via a

mot or 55 j : -
. eﬁﬁ@&&‘&&%ﬁé JHRAE @bl Dadonapdists ewirddlat cutdrofigiettable
hori zont a‘*’#y. e separaJtlon table 50 is held on the m)vablghe boa?gl 56 via a

gui de Sha}g%eggggﬁi&iénﬁngﬁl\é&éfgfwd}?t!hle?éent&rbfaﬁéﬂableon, the suction pad 58 is

provi ded e separation table 50 as to transport the wafer

0 ra onl e eSS LRt D e Armaopoas BRingand e
fi xed above a side of a separation table ' -af_rama plajce o9

an upper surface formed as a Vacuum-suétion suffdd. NG\ P&Holn in Figure 7, a cylinder
39 drives the suction pad 38. The suction pad 38 is interlocked with a motor 40 via a
belt to rotate about a vertical axis P through the center of the joining table 19.

[0058] A joining inspection mechanism 41 is positioned above the joining table
19. The joining inspection mechanism 41 has a pair of monitoring cameras 42 for
monitoring a diagonal circumference of the wafer W to detect positional deviation of the
piece ta of the double-faced adhesive tape relative to the wafer W and finishing condition
of a cutting edge of the piece ta of the double-faced adhesive tape (sharpness).

[0059] As shown in Figure 1, the substrate transportation section 5 includes a
transportation robot 43 movable horizontally. The substrate transportation section 5
includes around thereof two or more cassettes C and supporting boards 44 for cassette C
that are each movable upward and downward. The supporting board 44 is provided for
the cassette C into which wafers W prior to joining of the double-faced adhesive tape t
are inserted and housed in a stack manner, and another supporting board 44 is for the
cassette C into which the wafers W subject to joining of the double-faced adhesive tape t
are inserted and housed.

[0060] The transportation robot 43 includes a robot arm 45 that is bendable
horizontally and rotatable in all directions. The robot arm 45 has at a frec end thereofa

suction section 45a in a U-shape with an upper surface thereof formed as a

vacuum-suction surface.
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[0064] The separation tape supply unit 51 feeds out a separation tape ht
froman original nmaster roll HRto guide it through the separation roller
52 to a feed roller 60. Here, the separation tape ht is wound up on the
separation roller 52 having the adhesive surface thereof being directed
downward. Here, the separation tape ht is wound up on the separation roller
52 having the adhesive surface thereof being directed downward.

[ 0065] The separation roller 52 is positioned belowthe frane plate 59 as
to face towar (00618 Aseshawatin Gigurabd,dhskpe senayationsestionn? insludss ¢ 2808 at i on
roller 52 upward and downwar d. [ 0066] The separation tape collecting

section 3z ws0dSsepirafin fapé @lipysty thid 51 podxipinati6? rellee 53 cqydraatcpRLiOMIFEC ht
directed upward that is ted out fromthe feed roller 60, and collects it.

[0067] Theudqih!eadaced adhesive tape joining a [ [
_ _ \ ] pparatus according to this
invention is @%nflgured as above. Description wll be given of agseries of

oper at i f hRiA - ' i
ions o 4’88%13'% stgﬁg;ragm&?ﬁb% 5@&%@9@51&%&@@%&@&&1@ adrfeaiallpf t he

waf er using t para reference to awi ngs. [0068] In the

substrate transportati sect i . . . i
oot | 45 SRECERY iy 5o SR plovilEEHRORGriih Aibtdt s Sofdnsienr | ot on

board 44. The robot .arm 45 sucti.on-hql d :
ond pul | Smather GRBE vERGT g fong R Sar SR Ry aRatachaua Br T

45 transports the wafer Wabove the jojni -
j 0i ni ng swrthe orevabliedoardsitaria B;&ugeéﬁ@%t QLN ng Lab! Stdally "1l ik nd Ne tape

suction pad 58 is provided on a center of the separation table 50 as to transport the wafer
W.

[0063] The separation table 51, the separation roller 52, and the separation tape
collection section 53 are provided on a frame plate 59 fixed above a side of a separation
table moving path.

[0064] The separation tape supply unit 51 feeds out a separation tape ht from an
original master roll HR to guide it through the separation roller 52 to a feed roller 60.
Here, the separation tape ht is wound up on the separation roller 52 having the adhesive
surface thereof being directed downward. Here, the separation tape ht is wound up on
the separation roller 52 having the adhesive surface thereof being directed downward.

[0065] The separation roller 52 is positioned below the frame plate 59 as to face
toward the separation table 50. A cylinder 61 moves the separation roller 52 upward
and downward.

[0066] The separation tape collecting section 53 winds up on a collection bobbin

62 the separation tape ht directed upward that is fed out from the feed roller 60, and

collects it.
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[0069] The joining table 19 has the suction pad 38 projecting therefromin
a standby state. The robot arm 45 tenporally places the transported wafer W
to the suction pad 38. The robot arm45 retracts fromthe joining table 19.
The suction pad 38 noves downward to place the wafer Won the holding table
19. [0070] The wafer Wis placed on the joining table 19, and then
the positioning nmenbers 37 on the four sides each nove toward the center of
the table to position the wafer Wan the center of the tg.bl . ,Jhe vacuum
punp, ot showR06TsEalosbleniapest adhestye 149 JRDSSPRTEING docestia £ 01 o
suction-hold the wafer Won the joining table 19. Thereafter, the joining
tabl e 19 invantionhackfgncdtas aboys. Peacrinsiontwill beigiven ol feriesQfoneBHANHY sect i on
3. [0071] In the tape pre-cut nmechanism 2 as shown in Figure 4A the
Thonson hbiste tht dbsblt- et edhesvetepd toche spréacs o fhorwafmgusiegthg apparaud st andby
position. Then, the driving cylinder 8 operates to nove the bl ade hol der 7

downwar d @M@rgf&egceftgﬁwggi nst a bias force of the return spring 10 to
press the Thonmson bl ade 11 against the original naster tape T stopping on

the tape suppoihhdidniRasdbstate Hah§or@fioR SN STHhErebtt Qrt 45tdfeneddl ade hol der 7
has | ower Iimﬁ?g‘t@glﬁ on l%cs)wfi%\‘/?/ar d%?overrent such that the Thonson bl ade 11

8?: éi ﬁ;lt ﬁé@%&?@ﬁ%@ﬁ&ﬂ% ?&n%&@e%%%’oea '@QﬁcésFé&‘cé@rﬂ tedVRh@bIpoftirgh the

and does not @ntirely cut the carrier tape ct. The
Thonson bl ad 1 cuts the dpubl e-faced_adhesiv er
returns tll?af‘f%}'st BYOLAE %Jr‘fg‘&%'%? Sﬁir%aﬁﬁécefg()@ﬁgu%gum e-‘?’g%{e Mhesi ve
tape t is cut into the wafer shapg, and thep the oyigin nast e ape T is
fed forwaeulthe wafer W hyymg thegpsface ‘ﬁWﬁ@gé’é’g’é‘F‘g ﬂgﬁrf’ﬁ?{g‘]tw‘a%jhtéana%ﬂ{ﬂ t{ég f aced
adhesive tape tb having a cut-out hole is separated fromthe carrier tape
ct and cowhfecWeabove thehieinime tableskOsinyfrong REdeyepeanesetiot § ihg S@RYY on 15. In
this case, the piece ta of the doubl e-faced adhesive tape cut out into the
waf er shaqigter emains on the carrier tape ct. [0073] The original naster

tape T having only the piece ta of the double-faced adhesive tape joined to

the carrier tamaed] Thejoalifg aiblt iShdsahecladtibapkd 98 piojediiegeiyefrémidie 14. Here,
the piece ta of the doubl e-faced adhesive tape is separated fromthe

carrier tﬁ%f‘dbgfsteft 1atTiieSrobdt Ags PR Aoy tacks Bi¢atanBbricAcnaedWigle the piece
ou

ta of the e-taced adhesive tape travels forward al ong an upper surface

f the edge knife.d4.T | tth
° €€ %fctl?ﬂ'g&g%%ﬁbl @%@%g@i@g{]ﬁ reftacts %ﬂ’f‘th'ﬁgmﬁlx@%lﬂe 94 #hé sAbnpAdl © e

piece ta esive tape nmbves across the tip end of the
ol ler 16 foprRaaTan PRST BEgTeot Fiokhe bORBEE M, 0 T ops & ravel i ng.
[0070] The wafer W is placed on the joining table 19, and then the positioning
members 37 on the four sides each move toward the center of the table to position the
wafer W on the center of the table. The vacuum pump, not shown, operates with the
wafer W positioned as above to suction-hold the wafer W on the joining table 19.
Thereafter, the joining table 19 moves backward to a given position below the tape
joining section 3.
[0071] In the tape pre-cut mechanism 2 as shown in Figure 4A, the Thomson
blade 11 is located above the tape supporting board 6 in a standby position. Then, the
driving cylinder 8 operates to move the blade holder 7 downward due to a force against a

bias force of the return spring 10 to press the Thomson blade 11 against the original
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[0074] Here, the nonitoring canmeras 22, 23 detect a front end, side ends,
and a rear end of the piece ta of the doubl e-faced adhesive tape, in this
order, that is fed to the tape joining section 3 with the carrier tape ct.
Specifically, the nonitoring canera 23 acquires an i mage of the front end.
The nonitoring canera 22 acquires imges of the side ends. The nonitoring
canera 23 acquires an inmage of the rear end. Positional information is

obt ai ned t hrough each of the imges, and is sent to a_contrg|ler

[0075] ThEask@Meol ieppingbe thd tapssuppeitingdeatsidor dleras asshown inFiggres eri phery
of the wafer fromeach portion of the piece ta of the double-faced
adhesi ve Hié’c%qloildbr 8368 1w SitnitaReh eh onatiachmsement sudf thatethe Zbpeeon Hade
positional direction and anount between the piece ta of the doubl e-faced

adhesi ve \tape. andulne VRl BEed1ihesiPtabbe withithé SpatandilsonttBe brigiaelopagiemce wi t h
each position coordinate of the piece ta of the doubl e-faced adhesive tape.

That is, a di.stance o ' . dondt ladrdllasitshe t i
t he tranéﬁ%ﬁﬁ?ﬁ?g%esd}()} %%tp?lgwgl%cégﬁég%g{eﬁ' from lZ()<';1I{I:F1mcoordi nat e gf a!toﬁeI "
front and rear_en of. the pie t a of - ; i b . A
posi ti on devtestac gdéi’i"?f’%\%@@ ’:aélﬁtetlﬁeere?w%g ir%%sﬁgﬂggtﬁgé i negﬁ%gﬁ Zh ‘tF%l ohe

Deviation in positional direction and amount i.s detarm . rn
mat chi ng Bie davbletheed adhgsiye tapRd 1% §95 1@8%&W3ﬁ%%}‘ap s aag\’/‘gér{{;tg,g 0% elalllﬁr}%%@of t he

side ends, and a reference image acquired i n advance. [0076] The

cont r ol | etape®ng fedlferwdnd j oi ning table 19 as to operate |ongitudinal
horizontally, in the left-right direction, and about the vertjcal. axis P in
accordance Wi t {00¢2J Oulyat wmhecesvarxtporion of the deble-Fieed adhestys iane tb YR 2pi ece
ta of the doubl e-faced adhesive tape, thereby correcting a joining

posi ti on. gut-out hole@9ephratidieam dendamier thfrectjaoil ablhesteddnites UIGCHBFs downwar d
to press the front end of the piece ta of the doubl e-faced adhesive tape

prot rudi n%&ﬁ}gfg@@ cf)flﬁ{!}ng%ctﬁﬁgﬁ. ki tigs ddkephaipitst taofithedoutdadhosdr f ace of

t he waf er e on the joining table 19. Thereafter, as shown in Figure

9B, the ta(@%e? L deSeut BL?t\{lgéoitﬂ@w@ﬁ?%ﬁhge?@ﬁaﬂn@ioﬂitﬁhgca&ﬂ@tﬁpel& nmoves at a speed

synchroni 2 St6 forward novenment speed of the piece ta of the

doubl e- faced ais) X5, |as. | RaloMRKeT HhARBES Weblce, heimpe sanas dcad {1 om

the carrier ta : ingro 18" successively joins the

pi ece ta of the doubl e-faced adhesi t ape Lk ¢4, tape
ct on t headhgsivgdepegpines & (gca aPe%%an‘F&B‘igﬁ%{ﬁggﬁg%‘%&&g etelhl%lr?E ;kfﬁff g‘F ni ng

the piece ta of the doubl e-faced adhesive tape, the ,j0inin I noves
to a gi ve Heramityicgroeiof therdozhle-faprdadhiegdye tapﬁﬁ%warta%g 1?"5’? H}%ﬁ}lﬁér%g%’eeic? i on

mechani sm 41 inspects joining condition and cutting cqndjtion.of the piece
ta that is folded back while traveling. Accordingly, the piece ta 0% %e doule -faced

adhesive tape travels forward along an upper surface of the edge knife 14. Thereafier,
as shown in Figure 9A, a front end of the piece ta of the double-faced adhesive tape
moves across the tip end of the edge knife 14.  When the front end arrives immediately
below the joining roller 18 in the standby position, the tape temporarily stops traveling.
[0074] Here, the monitoring cameras 22, 23 detect a front end, side ends, and a
rear end of the piece ta of the double-faced adhesive tape, in this order, that is fed to the
tape joining section 3 with the carrier tape ct. Specifically, the monitoring camera 23

acquires an image of the front end. The monitoring camera 22 acquires images of the
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of the doubl e-faced adhesive tape. [0079] Specifically, when the
joining table 19 reaches a position to transport the wafer Wto the
transportation robot 43 (on the right side of the rail in Figure 1), the
suction pad 38 noves upward whil e suction-holding the wafer Wand rotates
about the vertical axis P. A pair of nonitoring caneras 42 inmages an outer
peri phery of the wafer Wduring rotation. For instance, inmage data taken
usi ng one_of the nonitoring caneras 42 is sent Es)g a control i,er.t. Tlie

cont rol | gidegader m htagonigsingsgusFaf handairesin mpage o thereendpn EPSitigRalt he waf er
Wtaken with the nonitoring camera 42. The real co-ordinates is conpared
with a rehformstim is obmingidtmosghessbraf thaimagen@pd iceenf 19 acopfrley of t he
controller. Wien no real co-ordinate matches with the reference

co-ordi nate, i[0073 Thetcenimliedetchaines positipn ctardipiates obén outer prripherytaf thed  t he
doubl e-faced adhesive tape exists fromthe wafer W [0080] Simlarly,
anot her riTed Wrkdifl et rort3f thepies taof the tenblpdidephdhesivaltapdia eaeli er W
during rotation. The controller perforns binarization to the i mage dat a,

for inst ke, ﬁ’taet&%iﬁatﬁdr{@ meRlc P AEREHGT ini gesitiogAltdiRbti 6 ard@ndint betwiean of t he
doubl e-faced adhesive tape protrudes fromthe outer periphery of the wafer

Wdue to tﬁ%ﬁ k %§Htotfiﬂ%g%ci%fg%]eéﬁ§i@ﬁ(ﬁ%§ivé ?ag%fanﬁ!ﬁ?e WePhaa basrdonfineable o ape by

wear of t onpso e protrusion appears in-a different color

fromthe . portion and,outside.of th f W. T Ty ) tiQn.: t he
waf er W B 36‘??!5‘25‘% mith & Ellép?séu?ne‘fqoé@fl%{%ﬁ?gﬁe 7S Egbgtr%%tdtog@%tfg%grdgﬁt%g waf er
Wfroman irradi ati on, devic The outsjd f t.he fer beconmes bl ack as
there exitales ridatisss distager ?f@ﬁ?l.ecer%o%g&‘é‘@’r]i‘:e'-%ﬁfcieﬂ\éﬁbeﬁ’rvte?{v%ﬁ? 11“?16% the end of
the tape where poor cutting occurs beconmes gray. Accqrdingly, the

cont r ol | dranspmitatign direetioa inagleplatpgd iﬂ?ﬂheﬁféwﬂﬁiﬁat‘é%@?%ioéh%ﬁr endgPhy zone
occurs in the outer periphery of the wafer through binarization.

[0081] Wikapicbetaatfoheddubpeficed adhegivi tapge c A mwition wlsipthetdisianceietheoi ni ng
tabl e 19 rel eases suction holding of the wafer Wand the suction pad 38
nmoves upuwasdmuiiie defepfiiRd b a tipb oDedidtibh anpdsitiomapdirdction hed mmbent iW f | oat i ng
above the table toward to the tape separation section 4, and pl aces the

waf er W QasdriincdGRHh phitdf niatdtig; SOhe PositibO6P@E GipPalealatcaltiandpancpodi t i on.
[ 0082] When the joining inspection nechanism 4l verifies that the wafer W

pl aced Oqultgg?gfﬁggﬁ%ﬁg ahggl[rg%%gfé% 2‘5 t&Cihieanckhe fol l owi ng process

is to be aration table 50 having the wafer

Fi gure 1) ThabbagtBhe Soabol ASRAR 2Br GiRe B PR ol SR e ona

of the wafer Wreaches | diately bel ow the separation roller 52.. The
separ at i anﬁema{%ya lgg‘eﬁﬁbﬂégﬁﬂmﬁnaﬁ&%ﬁ}%@g VF‘ﬁ glsz’é‘bsa]?gl[ gseondange ifh pi ece
ta of the double-faced adhesjve tape having an adhesi(\{e ur.face_ of the
separ at i onlaulated devigtionie direqionrad gpeant &fipe ricge b ofithe %&i%ifa@ adhgsivgdhesi ve
surface being directed downward. Thereafter, as shown in Figure 11B, the
separ at i aapd, diedrebys@rresting mpifiog pasitipn.and accordi ngly, the separation tape
ht travels at a speed synchronized to return novenent of the separation
tabl e 50 for clObYACIUbIGquehtigithé Pinihheolke P8 natves dewpwanded peasslthedtantend 0 t he
separation tape ht is separated fromthe adhesive surface of a doubl e-faced
adhesi ve 6@9@@%@@% df'thd dbublefaRb®sdhetive epetph@meinbioewhricish ddhaive kaift ape

di rect ed upwar
14 against a front end surface of the wafer W held on the joining table 19. Thereafter, as

shown in Figure 9B, the tape starts traveling again. The joining table 19 moves at a
speed synchronized to a forward movement speed of the piece ta of the double-faced

adhesive tape that moves forward while being separated from the carrier tape ct. That is,
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due to return novenent of the separation table 50. Accordingly, the
separator s is wound up and collected together with the separation tape ht.
[ 0084] Upon conpl etion of separating and renoving the separator s fromthe
doubl e-faced adhesive tape body t', the separation roller 52 returns upward
and the separation table 50 returns to its original standby position and
then stops. Here, when a prior inspection verifies proper joining of the

pi ece ta of the doubl e-faced adhesive tape, the transportation robot 43

t r anspor tiginingGole! B subddssioalytivias depnecttoof thetsoublsgfaeed 4dhevy¢1aBfid house it
into a given cassette C [0085] When it is verified that the piece ta

of the dq aég%ﬁpth@@mwa@ebamﬂﬁlsaﬁfecb@frthebvafesé‘ﬁar ation table 50 is not
joined properly to the wafer W the sane operation as the foregoing

separati on of r | Fibigi ¢ sieeatast th&famild-faced hdhesivhdape,
JpRRISERE Qitetpr T 6 gt 6

separation ta es ‘an y stops as to position the

separation roll e@ﬁ@%}ﬁ%@% e%\% bty politioR il brehRps SRR ot | er 52

nmoves doiASE YR ar at or of the piece ta of the double-faced
adhesi ve tape _having an hesi ve. surface.. 1 iBde thOi ned
to the uppwecgmm&&@n&m ?ﬂ@%‘?‘wﬂwg% nghtg%héeds?l?c\?e %ur?giggﬁggia%? di rect ed
downward. Thereafter, as shown in Figure 12, the separation table 50
returns fafithedenblefrsedadissticA#ey, the separation tape ht travels at a speed
synchroni zed to return novenent of the se[i)ar atign tabllgi 53 &or Cﬁl,dleecti on.
That is, the sipMlaSpaificelipeviren thejqinipstable I tReNgSRISIOP 12 HFREHEYT ve t ape
body t' in the piece ta of the doubl e-faced adhesive tape renmining on the
UPPer SuUr{aeevdio tht eaiabetnatid et 4(angherightrideofdhe radfindagre dh b fon tabl e
50. The separation tape ht is wound up and col |l ected, whereby the

doubl e- f aged AResE HRvEsREv AWl subtiomsisiding tleuwifeoM aibroigiescoW Wbt h t he
separation tape ht, and then wound up and col | ect ed. [(3_8?6]1’{;!W ce
separatio i ithgathefSMviglages arl digeryeeiphery @f tfe waier

doubl e-fag%ﬁgﬁgg'vﬁazggﬁ?ﬁﬁg&gloor-j oi ni ng gondi tion together with the

separ at or Ihen. 1he ' bn deing 61°0\GMAE dnitheng\ednserasV
havi ng an‘@i%’s?er&tag]ﬁpf agé@?@%%ﬁgﬁ%;ﬂggf%i%n téabl e 50. The transport robot

43 noves and nounts the.ren d waf : |_ Q4 &utdd in a
standby sfaissenhiog soniglles ngﬁg&%‘%ﬁ d‘g{{e&t tngs fegf%dl ﬁllg:(]l ﬂiia%p&ef?ﬁ orf nmechani sm

41. The joining table 19 noves t, joini ng positign )| :s0f the
doubl e- f apetipheanekthe avaferp¥ .takPﬁé’Flgfh'%Fé‘?",m‘j"Bﬁ%l ?{8""{%# i %B%%? ?‘Eﬁﬁ‘gﬁaﬁ?i‘? i ons
of the doubl e-faced adhesive tape are to,b%ﬁgerformad in turn the [ 0087]
Thus, a r comgaref wother mfdrenceico-adinpicaneporzed i adyagRa it 2 sy H8esimi 1 ar
operation is to be repeated hereinafter. [0088] Accqrding.to the

f or egoi ng cexesilek.ar Whap pared us-ordihae weatedes W’Rbith%f@cfﬁén‘i?o@r‘l’ralﬁatﬁ’ &éﬁ pi ece ta
of the doubl e-faced adhesive tape is usually transported to the tape

separ at i NQefRaHA M soﬁb\?rmmatfm@pimmeﬁﬁwsd@bb-ﬁ@e@dr asthge tape eRats
separator s and the doubl e-faced adhesive tape body t', in this order, to
separate emfromthe wafer W The reproduced wafer Wmay be
ret ur ned ?&%F@r{}?%?rnwg table 19 along the sane transportation path as that

where the wafer M S.1E i SHRES 22 ik abloateb Perihiechofthocesses
may be perfor nége{gdiﬁsﬁ}gﬂgﬂii%g\aﬁajggﬁ)eﬁ%?gM| ch the %gape i's pgorl y joined in

t he doubl e-f aced, adhesj ve t | OL ni 2ARRA : &hd B du@efbrqui ckly
in the saﬁﬁafﬁlb}yaﬁ'“&’cn&sm#& % ggﬁ?éeosn op oceségis#éﬁlzﬁﬁ%lttﬁer vvorggs, it is no

need o, Prenare, ! M el | B SRt S, AOPAL3IAS U Sful A0 e

adhesive tape protrudes from the outer periphery of the wafer W due to poor cutting of

the piece ta of the double-faced adhesive tape by wear of the Thompson blade 11.  The
profrusion appears in a different color from the portion and outside of the wafer W. That

is, the portion of the wafer W becomes white due to reflection of light emitted toward the
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[0089] This invention may be enbodied as the foll ow ng aspects.

[0090] (1) In the foregoing enbodi nent, the wafer Wmay be coll ected

Wi t hout separating the separator s, and the separator s may be separated
fromthe piece ta of the double-faced adhesive tape during the support
substrate joining process. [0091] (2) Substrates to be processed to
whi ch the doubl e-faced adhesive tape t is to be joined include not only a
sem conduct,or fer i.n circul ar ape, but .various bstrates, such as a
rect angu %fergW;@@n & Hé’i‘cﬁaatl%l. evice. %Fﬁ 85*’2%%’ ©t ¥hel ‘ﬁatlfj’ﬁg’s#l%f”éﬁ% ?’ﬁﬁk 8 nent ,

two nonitoring caneras 42 provided in the joining ingpection chani sm 41
are used exiss rareflegied light ng'hP ristacherdike B‘Pﬂlpﬂér%g’érengéﬁﬁﬁﬁ%?eyw CPRY waf er
W Alternatively, one nonitoring camera 42 may al so be utilized in this
enbodi meruitingroceims becmmnes, grayr gecededinglyrthe pentealler eogsiderypthe wpfasWima waf er W
acquired with one nonitoring camera 42 is used to determ ne defective due

t o prot r ypopoutaondiien wdee alpyarmrdicoat én therwer peophezy obthe wefertbirongh

determ ne poor cutting with binarization. Alternatively, one nonitoring
canmera 4ihdfpagsn.t he entire wafer W and poor joining of the tape is
determ ned frompattern matching of an acquired actual inage and a

ref er ence 1 MaqRoff At thelBoARAY fofininSiEBeai'is Goifpleicd (R iniE (ASIOPY 0

[0093] (4) In't I nvention, original master tape T prior to a culling

IEEe e P R L

roll TR i mast e out fromthe origina
master raoll TRis ¢ during bei,n i to the e njfe 14.
AL ter nat FARGET al TR PR oBs (I UaER Dig PR DR GHIElp rd o the g
That is, the original nas%@; tape T is half-cut |n qﬂvgnce i.n the substrate
shape at sgparaiomysectioned, andrvecsy Heavatar W orbihe seRarafoniablp aflyn f FIgFd givil
master roll TR is formed. Then, the half-cut original master tape T is fed
out fromstdndbppogiiieml master roll TR Subsequently, the piece ta of the
doubl e- faced adhesive tape is successively separated and joined while the
hal f - cut ori gi[fe$2]i&htethetjsinmglinspecliedmedianisnod] verfiesrthafithaivaten®ét er rol |
TR, an unnecessary portion of the doubl e-faced adhesive tape is separated
and placed on the separation table 50 is non-defective, the following process is to be

performed.

[0083] The separation table 50 having the wafer W placed and suction-held

thereon once moves backward (to the left in Figure 1.} Thereafter, as shown in Figure

11A, the table stops when the end of the wafer W reaches immediately below the

separation roller 52. The separation roller 52 moves downward to press the separator s

of the piece ta of the double-faced adhesive tape having an adhesive surface of the

separation tape ht joined to the upper surface of the wafer W, the adhesive surface being

directed downward. Thereafter, as shown in Figure 11B, the separation table 50 returns

forward, and accordingly, the separation tape ht travels at a speed synchronized to return

movement of the separation table 50 for collecting. That is, the separator s joined and

held onto the separation tape ht is separated from the adhesive surface of a double-faced

adhesive tape body t' in the piece ta of the double-faced adhesive tape directed upward
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collected, and the original master tape T having the piece ta of the

doubl e-faced adhesive tape joined thereto is folded back. [0095] It wll be
apparent to those skilled in the art that various nodifications and
variations can be made in the present invention w thout departing fromthe
spirit or scope of the invention. Thus, it is intended that the present

I nvention cover the nodifications and variations of this invention provided

What i d i movenient O the s RARRGEP POy ARAIBER 06 UEPEL SR i oo  ve
{he. doubliemdselecteiessbe ¥ahEAREDIROLEPARA or cut out | N0 A subotrate
shape froma long carrier tape through traveling and fol ding back an
ori gi nal mast 460844 Jépomi compdetiondfsepanating andiremeyingithesepptprediamafe havi ng
the long carrier tape and the | ong doubl e-faced adhesi ve tape joined
t her et 0; double-faced adhesive tape body t', the separation roller 52 returns upward and the

separation table 50 returns to its original standby position and then stops. Here, when a

prior inspection verifies proper joining of the piece ta of the double-faced adhesive tape,

the transportation robot 43 transports the wafer W from the separator table 50 to insert

and house it into a given cassette C.

[0085] When it is verified that the piece ta of the double-faced adhesive tape

placed on the separation table 50 is not joined properly to the wafer W, the same

operation as the foregoing separation of the separator s is to be repeated.  Specifically,

the separation table 50 moves and temporally stops as to position the separation roller

immediately below the wafer W. The separation roller 52 moves downward to press the

separator s of the piece ta of the double-faced adhesive tape having an adhesive surface

of the separation tape ht joined to the upper surface of the wafer W, the adhesive surface

being directed downward. Thereafter, as shown in Figure 12, the separation table 50

returns forward, and accordingly, the separation tape ht travels at a speed synchronized to

return movement of the separation table 50 for collection. That is, the separation tape ht

is joined to the double-faced adhesive tape body t' in the piece ta of the double-faced

adhesive tape remaining on the upper surface of the wafer W due to return movement of

the separation table 50. The separation tape ht is wound up and collected, whereby the

double-faced adhesive tape body t' is separated from the wafer W with the separation tape

ht, and then wound up and collected.

20



joining the separated piece of the double-faced adhesive tape to the
substrate at a speed synchroni zed to a separation speed; inspecting a
protrusion of the joined piece of the double-faced adhesive tape fromthe
substrate with an inspection nmechani sm separating and renoving the
pi ece of the double-faced adhesive tape fromthe defective substrate that
Is transported into a tape separation nmechani smwhen a protrusion of the
pi ece of the -faced adhesive tape is detected; .rel oadi.ng t he
D bstrate fo HO0BM et eRantR B er BE SRR H0 eaeelofte PiRh AR Hene

pi ece of the doubl e-faced adhesive tape separated therefrom into t ape

j oi ni ng plosblerfagedadhesive tage ihppeorjainmewrdition togpther iHEY e separaipe At t he
doubl e-faced adhesive tape is transported fromthe tape joining position to
t he tape thepauspoitgivonmebitaA3i tsanspertedthe wafer W haping dn ekpesed Rerfangtfsmm thee t o be
reproduced through joining a piece of the doubl e-faced adhesive tape again
to the subpdritidretable SOhe Thetmhsportadbe.43 moves and molints thetdned edwafaii ng t he
doubl e-faced adhesive tape according to claim1, further conprising the

f;egs a?I g)rrlﬁﬁm@'j@hinﬁgalﬁe $8 R4 athAdby taBliRa RiceBm@positia cfabbjotniigced adhesi ve
i inspection mechanism 41.  The joining table 19 moves to a joining position of the piece
ta of the double-faced adhesive tape. Thereafter, joining and inspection operations of
the double-faced adhesive tape are to be performed in turn.

[0087] Thus, a round of operation is completed as mentioned above. The similar
operation is to be repeated hereinafter.

[0088] According to the foregoing exemplary apparatus, the wafer W with the
poorly joined piece ta of the double-faced adhesive tape is usually transported to the tape
separating section 4. Two separation processes are performed to the separator s and the
double-faced adhesive tape body t', in this order, to separate and remove them from the
wafer W. The reproduced wafer W may be returned to the joining table 19 along the
same transportation path as that where the wafer W is transported to the separation table
50. Such processes may be performed. Thus, the wafer W to which the tape is poorly
joined in the double-faced adhesive tape joining apparatus may be reproduced quickly in
the same apparatus as a series of processes. In other words, it is no need to prepare
individual processes and apparatus for reproducing the wafer W to which the tape is
poorly joined.

[0089] This invention may be embodied as the following aspects.
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joining a separation tape to the separator on the piece of the double-faced
adhesi ve tape on the defective substrate; and separating and renovi ng
the piece of the double-faced adhesive tape fromthe substrate after
joining a separation tape to the piece of the double-faced adhesive tape
fromwhich the separator is separated. 3. The method of joining the
doubl e-faced adhesi ve tape according to claim1l, wherein t he

separating step further includes the step of separati separator fr
the piece of tbeWdlbinghe &I@@lwﬁ@bﬂweﬂgﬁ@‘&fﬁfﬁg‘?ﬁ’%yggﬁ@qc RS atiggn
tape on the piece of the double-faced adhesive tape on a non-defective
subst r at @cparstingthé e¢paraiors, end thefsepdratod o utsly defsapasated floasthe piacs feoifhet r udes.
4. The method of joining the doubl e-faced adhesive tape according to claim

1, wher eidauble-facediddBediRERPE tindig tiie chpyuirssubissaté foinieg pofcess. noni t or i ng caner a
to image an outer periphery of the substrate during rotation of the wafer;

a control l er dghef ML Sshstiaik t&e prodésiad Rswhith thadovblesfac@ibadhpdies fepot ist he
substrat e usi ﬁg ir]rar%g dat a acquil?red romimgi ng to conpare the;r?]pvvith a

f
referenc E’Eg t%? iGh& fﬁ@#ﬁ{e ﬂ&? &ﬂg% g&%&?ﬁ%ﬂf\ﬁﬁ% in3rcular shapetbut Saritiiser m ned

that a pr SIron o e pi oubl e-faced adhesi ve tape exists

fromthe substr - ' |
co-ordin épggﬁateszisglgh \é\éna(.a pecpa%gﬁlgfilglagsosu%tgdtg.at e matches with the reference

[0092] (3) In the foregoing embodiment, two monitoring cameras 42 provided in
the joining inspection mechanism 41 are used for each acquiring image data on the outer
periphery of the wafer W.  Alternatively, one monitoring camera 42 may also be utilized
in this embodiment. In this case, image data on the outer periphery of the wafer W
acquired with onc monitoring camera 42 is used to determine defective due to protrusion
of the tape by coordinate conversion as above and to determine poor cutting with
binarization. Alternatively, one monitoring camera 42 images the entire wafer W, and
poor joining of the tape is determined from pattern matching of an acquired actual image
and a reference image acquired in advance. Such configuration may be adopted.

[0093] (4) In this invention, the original master tape T prior to a cutting process is
not cut is wound in a roll form, whereby the original master roll TR is formed. The
original master tape T fed out from the original master roll TR is cut during being guided
to the edge knife 14.  Alternatively, the following configuration may be adopted.

[0094] That is, the original master tape T is half-cut in advance in the substrate
shape at given pitches, and wound in a roll form, whereby the original master roll TR is
formed. Then, the half-cut original master tape T is fed out from the original master roll
TR. Subsequently, the piece ta of the double-faced adhesive tape is successively

separated and joined while the half-cut original master tape T is fed out from the original
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5. The method of joining the doubl e-faced adhesive tape according to claim
1, wherein the i nspection nmechanismis formed of an irradiation
device and a nonitoring camera to i mage an outer periphery of the substrate
during rotation of the wafer; a controller perforns binarization to i nage
dat a; distinction is made of a protrusion of the tape fromthe outer
peri phery of the substrate, the substrate, and outside of the substrate in
accordance with differences in level of reflected light; and it i‘i

det er m “?Hasﬁéi‘%u TR Ph bk portordef the toutde-faced adhegivetrre ngeRiedI] oi ni ng
t he doubl'é-Taced adhesive tape according to claiml1, \é\hetg;i&n 1 ghqsivt@he

i nspecti on,,mechani T <] eAMdvirgotit pidcom afthie deu cgd g f
nonitori rfg‘,fllg%ﬁ%r%gg odr?%%%g%%r%)ter pergiighgry of the substrate during
rotation of fhe fer;. controll er determ nes real co-ordinates of
the out ertaﬁf‘elroﬂ?ﬂ\é\ﬁ?ettgfm flded DGk T at e usi ng i mage data acquired with one of

Lhe moni toring conel s bQ aouBis aldleRitted th e bt ik @RG usiRodificitions and

variations can be made in the present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present invention cover the modifications

and variations of this invention provided they come within the scope of the appended

claims and their equivalents.
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It is determned that a protrusion of the
_ _ pi ece of the double-f
aFPﬁsLx: ﬁgfg exi sts frog1the substrate when no real co-ordinatgcﬁgtches
_ ef erence co-ordinate binarization is perforned t

acquired with the other nonitoring camera; P distinctignlrzgﬁaggtgf a

prgtru5|on of the tape fromthe outer periphery of the substrate, the

fg s}ra;e, and outside of the substrate in accordance with diffe}ences I n

g ¥e 0 é&gf{ec{gd light; and it is determned that the protrusion is

defectivel MlSCﬂan1meUb|e-faC6d adhesi ve tape joining apparatus for

{SLQI??aSGFQUble-TSCEd adhesive tape to a substrate, conprising: a
l'ing gui dance mechanismfor traveling an bri I,hal nasi=

?Eeeggﬁblk gl ]1: g& eltd he%ﬂ;eﬂgd@ﬁjomiastadﬂub]&ﬁéc%‘eﬁdh@FW%Wﬁ%&P %gﬂﬁsﬁ?% N Fgl{Sie&cig eo;E 0
- adhesive tape with separators, that are c [

of the suRstfepisf: to a long carrier ut into a shape

separating a piece of the double-faced adhesive tape with a separator cut out into
a substrate shape from a long carrier tape through traveling and folding back an original
master tape with an edge knife, the original master tape having the long carrier tape and
the long double-faced adhesive tape joined thereto;

joining the separated piece of the double-faced adhesive tape to the substrate at a
speed synchronized to a separation speed;

inspecting a protrusion of the joined piece of the double-faced adhesive tape
from the substrate with an inspection mechanism;

separating and removing the piece of the double-faced adhesive tape from the
defective substrate that is transported into a tape separation mechanism when a protrusion
of the piece of the double-faced adhesive tape is detected;

reloading the substrate to be reproduced through returning the substrate, having
the piece of the double-faced adhesive tape separated therefrom, into a tape joining
position via a transport path same as that where the piece of the double-faced adhesive
tape is transported from the tape joining position to the tape separation mechanism,; and

reproducing the substrate to be reproduced through joining a piece of the

double-faced adhesive tape again to the substrate in the joining step.

2. The method of joining the double-faced adhesive tape according to claim 1,

further comprising the steps of:

separating a separator from a piece of the double-faced adhesive tape after
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tape; a joining table for holding the substrate; a table driving
mechani sm for noving the joining table relative to the edge knife at a
speed synchroni zed to a tape traveling speed; a tape joining
nmechani sm provided with a joining roller for pressing against the substrate
on the joining table the piece of the double-faced adhesive tape in the
substrate shape that is separated fromthe carrier tape through folding

back and traveling the original master tape w L p.of .the edge knife;
an i nspedPinbie hESPRERFPR HAPE P theSSPRIRIOT AR tl&r@??ﬁfgftgﬁgﬁtb&%%%?@F@lVS?aptehe

doubl e-faced adhesive tape joined on the substrate; a separation table for
hol di ng tamethe dpfeetive substzase:igdt he pi ece of a doubl e-faced adhesive tape

j oi ned thereto; a tape separation nmechanismfor separating the
doubl e-f aced adbpsatite: dndaembhiagbpiceatthp dpeblefaced adkespartapd Bemithd| e; and
a substrate transport mechanismfor transporting the substrate fromthe

j oi ni ng tsableat@nfertibiaimpenspantiontdpakd the piece of the double-faced adhesive tape

from which the separator is separated.

3. The method of joining the double-faced adhesive tape according to claim 1,

wherein

the separating step further includes the step of separating a separator from the
piece of the double-faced adhesive tape afier joining the separation tape on the piece of
the double-faced adhesive tape on a non-defective substrate from which no piece of the

double-faced adhesive tape protrudes.

4, The method of joining the double-faced adhesive tape according to claim 1,

wherein

the inspection mechanism is formed of a monitoring camera to image an outer
periphery of the substrate during rotation of the wafer;

a controller determines real co-ordinates of the outer periphery of the substrate
using image data acquired from imaging to compare them with a reference co-ordinate

determined in advance; and
it is determined that a protrusion of the piece of the double-faced adhesive tape

exists from the substrate when no real co-ordinate matches with the reference

co-ordinate.
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8. The doubl e-faced adhesive tape joining apparatus according to claim7,
wherei n the inspection mechani smconprises a pair of nonitoring
cameras for nonitoring a periphery of the piece of the double-faced
adhesive tape joined to the substrate held on the joining table.

5. The method of joining the double-faced adhesive tape according to claim 1,
wherein

the inspection mechanism is formed of an irradiation device and a monitoring
camera to image an outer periphery of the substrate during rotation of the wafer;

a controller performs binarization to image data;

distinction is made of a protrusion of the tape from the outer periphery of the
substrate, the substrate, and outside of the substrate in accordance with differences in
level of reflected light; and

it is determined that the protrusion is defective.

6. The method of joining the double-faced adhesive tape according to claim 1,
wherein

the inspection mechanism is formed of an irradiation device and a pair of
monitoring cameras to image an outer periphery of the substrate during rotation of the
wafer;

a controller determines real co-ordinates of the outer periphery of the substrate
using image data acquired with one of the monitoring cameras to compare them with a
reference co-ordinate determined in advance;

it is determined that a protrusion of the piece of the double-faced adhesive tape
exists from the substrate when no real co-ordinate matches with the reference co-ordinate

binarization is performed to image data acquired with the other monitoring
camera;

distinction is made of a protrusion of the tape from the outer periphery of the

substrate, the substrate, and outside of the substrate in accordance with differences in
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level of reflected light; and

it is determined that the protrusion is defective.

7. double-faced adhesive tape joining apparatus for joining a double-faced
adhesive tape to a substrate, comprising:

a tape traveling guidance mechanism for traveling an original master tape to an
edge kuife, the original master tape being formed by joining pieces of the double-faced
adhesive tape with separators, that are cut into a shape of the substrate, to a long carrier
tape;

a joining table for holding the substrate;

a table driving mechanism for moving the joining table relative to the edge knife
at a speed synchronized to a tape traveling speed;

a tape joining mechanism provided with a joining roller for pressing against the
substrate on the joining table the piece of the double-faced adhesive tape in the substrate
shape that is separated from the carrier tape through folding back and traveling the
original master tape with a tip of the edge knife;

an inspection mechanism for inspecting protrusion of the piece of the
double-faced adhesive tape joined on the substrate;

a separation table for holding the substrate having the piece of a double-faced
adhesive tape joined thereto;

a tape separation mechanism for separating the double-faced adhesive from the
substrate held on the separation table; and

a substrate transport mechanism for transporting the substrate from the joining

table and the separation table.
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8. The double-faced adhesive tape joining apparatus according to claim 7,
wherein

the inspection mechanism comprises a pair of monitoring cameras for
monitoring a periphery of the piece of the double-faced adhesive tape joined to the

substrate held on the joining table.
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