PROCESSI NG APPARATUS AND WAFER PROCESSI NG METHOD Technical Field 5 The
present invention relates to nethod and apparatus for processing a wafer
having a surface to which a surface protection tape is'adhered.
Background Art In the sem conductor manufacturing field, the size 10 of

a. wafer tends to increase year by year. In order to inprove a packing
density, the thickness of a wafer tends! to be reduced. In order to reduce
the thickness of a wafer, an underside grinding operation is carried out,

i.e., a surface prﬁb@&b%&t@@mﬁ;@% qilrER Phdde@Bind e of a wafer
provided with a pluraltty o sem conductor devices, and, then, the

underside of the wafer is ground while the surface of the wafer is sucked

and held. After that, a dicing operation is carried out, i.e., the wafer
is cut into dice. }'@&mfaqr ngl@ttached 20 to a frame because the
mechani cal strength of a thin er _whose underslﬂ1 ‘in a/aound i's
renar kablPy reduced? %rﬁfesf*ﬁﬁsm‘fetntlls’neﬁ‘siatte& MEnBEE'YhE Rafer in a

subsequent prepesstun fer phocdssingxanpéisr dadicg iy sopdraeivh is carried

out. Fig. 2b i$idnhSe&CdaRak ¥ieMRfion Elis2adpétached to a frame. As
shown in Fig. 2b, ,Slfteroung gihg tape 1 is adhered to. the underside of

a wafer 12 whose e 15 usually provided with a surface protection-
tape |1, the waf erIrlzthes SRBLFRRARCEET amARiRS tEsingglieddr L t$%he di cing
tape 21iand, bhed, witer deaddOid dmerddsé Syedd appyent. atel yréat toAfter the

surface.” pr ot geplh. LaRGeklnq | dlatgchod tth@% '0# 3 fler ddha@ i i ng

process The usua property in which
t he hardness ﬁﬁeP%ﬁEQ@eﬁncr%ﬁ@eraﬁﬁ ¥9f81c8dh %lVb“’fk&FE% °% Hereof is
reduced due t @apkt| aad @ingerbidhtgriind anly adperatiod sl vareied equtt,he di ci ng

t 21 t h t 21
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semiconductor devices, and, then, the underside of the
wafér is ground while the surface of the wafer is sucked
and held. After that, a dicing operation.is carried out,
i.e., the wafer is cut into dice. The wafer is attached
20 to a frame because the mechanical strength of a thin
wafer whose underside is ground is remarkably reduced
and, thus, it is easy to handle the wafer in a subsequent
process in which, for example, a dicing operation is
carried out. Fig. 2Zb is a sectional view ¢of a wafer
25 attached to a frame. As shown in Fig. 2b, after a dicing
tape 21 is adhered to the underside of a wafer 12 whose
right side is usually provided with a surface protection
tape 11, the wafer 12 is mounted to a frame 15 together
with the dicing tape 21 and, then, the dicing tape 21 is
30 appropriately cut. After the surface protection tape 11
is detached, the wafer is diced in a dicing process. The
dicing tape 21 to be used usually has a property in which
the hardness thereof is increased and the adhesive force
thereof is reduced due to ultraviolet light irradiation.
35 Theréfore; the diciﬁg tape 21 is cured to a certain
extent by irradiating the dicing tape 21 with ultravioclet
light and, thus, a portion of the dicing tape 21 is



di cing process (See, for exanple, Japanese Unexam ned Patent Publication
(Kokai) No. 10-27836, Japanese unexam ned Patent Publication (Kokai) No.
10- 284564 and 5 Japanese Unexam ned Patent Publication (Kokai) No. 7-
183365). However, there are, in fact, various kinds of the surface
protection tape 11 and the dicing tape 21 which have different
properties. In, for exanple, the surface 10 protection tape 11, there are
a tape having a property in which the hardness thereof is increased and
the adhesive force thereof is reduced due to ultraviolet |ight

irradi ation, amkventegefivavibedgna pihmredt yoia blledehof e disgrdhestieand
adhesi ve for cegienept ol NQlse¥ar ohiample 1 apSnssd) Lﬁi‘etxa'in@nékﬁt ravi ol et

i ght irradi atlon Lhkﬂﬁl a%‘ in the d&qm nﬁotza?@ 621 %r% are a tape
havi ng a propéer A Phe FAF eSS t FEreor o7 s i eased and t he
adhesi ve for cellrtew@meoedlléatﬁ@&ueébll%ﬁﬁélpé (Kekadi BPet 104284R€4) #%hdi at i on,
and a tapg hav,jgigmgsar@;watmnba whiert 20b1 headiandpesisaigndot he- | i ke t her eof
do not vary V\hles{}.j t5 subject to ultraviolet light irradiation.
Therefore, it ef erable that the wafer be processed in view of the

properties of the §8W?‘éﬁ:‘é FPGEBCET DN Papacll VAFAOPRNDS R tie 21. 25
Especi al |y, whamrftabe piciergibapea@d Nawhdgriee dicopertape 3lwkhidp t he

adhesi ve forc atxlaeecz@i beht %@ugsﬁue@we kR, u&arr %V:'aﬁbfé |t| QhEuff:Icaedl ation,
is used, and t sur ace ection tap after .the dicing

tape 21 3% ir r%‘iﬂt&f"éél"w "tar?eulltlraW%eetarFl @httapet ??8"%’&1? faa(?§°p§5t3brlc5‘t ection
tape 11 sonet iwreshptihé shatvmesaf eheded ft ¢sdammpasethendvafher abbesiee there i s

a possibility E&%fe therasthesi veaheds auefl 6 e sukfiace: prighection tape 11
may be larger th %n t hat of the di ci ng tap eref ore

extremel y i npoltttaF a2t FEPHAF l;nizalpr{ogcgg}!dlanné"’é‘lgg h“f h the
properties of himinegsfard m@ﬁeew‘éﬂrc@apbeqqofaﬁe nehevagiyc RN tdpe 21 and,
particulesly, theubgastiwn witkhvisldty avight efrdadghtion. Likewise,

in the dicing tape 21, there are a tape having a property
in which the hardness thereof is increased and the
adhesive force thereof is reduced due to ultraviolet
light irradiation, and a tape having a property in which

20 the hardness and the like thereof do not vary when it is
subject to ultraviolet light irradiation. Therefore, it
is preferable that the wafer be processed in view of the
properties of the surface protection tape 11 and the
dicing tape 21.

25 Especially, when the dicing tape 21 having a
property in which the adhesive force thereof is reduced
due to ultraviclet light irradiation, is used, and the

=surfacé protection tape-11 is detached after the dicing
tape 21 is irradiated with ultraviolet light, the surface

30 protection tape 11 sometimes pulls the wafer 12 to damage
the wafer because there is a possibility that the
adhesive force of the surface protection tape 11 may be
larger than that of the dicing tape 11. Therefore, it is
extremely important to handle the wafer 12 in accordance

35 with the properties of the surface protection tape 11 and
the dicing tape 21 and, particularly, the reaction with
ultraviolet light.



- 3 Disclosure of the Invention According to an aspect of the present
invention, there is provided a wafer processing apparatus conprising a
nounting neans in which a dicing tape is adhered to the .5 underside of a
waf er having a right side to which a surface protection tape is adhered,
and the entirety of the wafer is secured to a frane; an ultraviolet |ight
irradiating nmeans which irradiates the_dicing tape of the wafer with
ultraviolet light; and a detaching neads~in 10 which the surface
protection tape is detached fromthe right side of the wafer, wherein the

order of the occyikense,f ANchsradicalcipg operation for irradiating the

dicing tape with ultraviolet lLight by the ultraviolet i irradiating
means and a det achi°AgT Oped §t°| 8A ?%‘?ec{%Oge{:g%fﬁrﬁﬁepkemsvuernftggéfp_r otection
tape by the detemshilsgpreoeides psvwgeseMACREEs IbhSPRBALES SOMRE 91 Det ween
the adhesives iR ial héersSunf asecproiesi h@nrdpepes andhdrded taditesi ve force
of the dicin .bef qre f . . vi:alet . l.L,ght iL.rradiating
operati O!rs] ca??ritl(g%esol%t% §£ azg&tqﬁg {5 %rlg{)iao#lé% iéﬁﬁ!te %cr)r% %t iang peans.

Accor di ng to B¥oRaser Pé@%%"c’ilo&f tEpR I egBRFed AN EPBETHREFE PS5 provided a
waf er processting wagkelods semredstoag tthremst eps ditrgeteteingighe entirety of

a wafer  whi Cbréﬁira&%gdﬁ&ns%h&é}s £,k a8k gleunanat B g stease Ak

protection tape adher hereto, to a fra by dicin t ape adhered to

t he under si de"&fe% H’ét\leﬂla‘f‘%?’fa"il.lpgﬁ*di]gﬁ%gj agﬁea cﬁ‘%‘a él?%g“eeaé‘F the wafer with
ul travi dbet |wighth thedsurbicecpratettionsgrpaces georeked diromapeefromt he

ri ghé_ Sitde Ohérhst%_swate?éf Whﬁk@ﬁ}%?ﬁ@ﬁrpﬁ drerosc umeence ;)f an I30
irradiating operation for irradi n e djci pe th.ultraviolet
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operati on forthetdicirggtapheishr pheeayprdeectidn PEpehd P IiFEvERteichi ng
means is deteiqanadrhasedinn maanel @id @ndbesseieny bheradivesifve force 35 of

the surfgce ppol &61iQNhar Aidet PR ANGShVEIPHGeLRE detaching
means is determined, based on a relation between the
adhesive force of the surface protection tape and the
adhesive force of the dicing tape before and after an
ultraviolet light irradiating operation carried out by
20 the ultraviolet light irradiating means.

According to another aspect of the present
invention, there is provided a wafer processing method
comprisihg the steps of securing the entirety of a wafer
which is provided, on its right side, with a surface

25 protection tape adhered thereto, to a frame by a dicing
tape adhered to the underside of the wafer; irradiating
the dicing tape of the wafer with ultraviolet light; and
detaching the surface protection tape from the right side
of the'wafer, wherein the order of the occurrence of an

30 irradiating operation for irradiating the dicing tape
with ultraviolet light by the ultraviolet light
irradiating means and a detaching operation for detaching
the surface proteciion tape by the detaching means is
determined based on a relation between the adhesive force

35 of the surface protection tape and the adhesive force of
the dicing tape before and after an ultraviolet light
irradiating operation carried out by the ultraviolet



the dicing tape before and after an ultraviolet light irradiating
operation carried out by the ultraviolet - 4 |Ilight irradiating neans.
Nanely, according to the above aspects of the present invention, as the
order of the occurrence of an wultraviolet light irradiating operation for
the dicing 5 tape and a detaching operation for detaching the surface
protection tape is determned in accordance with the adhesive force of

t hese tapes, a wafer can be handled in 4accordance with the property of
the surface protection tape and/or the dicing tape. in such a case, the

wafer 10 is prlgvg@tggrgcg&rplggdﬁg%r%ul | ed when the surface protection tape

is detached an thu ecause the adhesive force of the surface
protection tape i sNaIP%ﬁfﬂgeracFﬁéﬁiul"t?n&P shetdROvEi BERECYRE. BRI ef Description
of the Draw ngsetbnti Dnvehtiisna schdwabrdeyicdwtaé acoafrencproeteassi ng

appar at us aCCQhCEEQQ:.& e HQgH§:e§%§dlaE NGNS 1 Bh gfoxz%hbsdf‘c ematic plan

Vi ew shovm ng a_detachment "o sur ate protection ta Fig 2bis a
sectional® vi eWdsf PG SICtACPARKAPSEFERON XPT AgReC Yt 3 FPELECRl owchart
of a program exetatetomhytape wafdrtepmivedsimgeappdamteusiithighe 4 is a

flowchart of angkheve pfdlgfeaglfet‘fl?&dét edpby, @@é@é@rca{ %eﬁﬁhélge@QBar atus; 25
Fig. bais a flowcgart

ot%%h not h eracgr g ted%

processi ng appgarat832¢%Yg M5E"f PIEPPF SRchart o P EICRs cr'Jpcf‘nogram
execut ed by a MarEernpfOCdedsi AgCHphaeatus; ITFisgchoa|ease f Lbacwhear of yet
anot her pr ogr am paav@%wtfedmbyeﬁxgv\@ﬁﬂecpm@@ssh@gsxﬁq:fmaéat us; Fig. 7ais a

fl owchart of CW! f rote ap ot
det ached; and EQQ%%E}} E\éhkg frc?lggf %Geprggg%énﬁgéln%% ﬁEéaﬁlS%
e adh951ve force of the surface protectlon tape is

larger than that of the dicing tape.
Brief Description of the Drawings
15 Fig. 1 is a schematic view of a wafer processing
appdratus according to the present invention;
Fig. 2a is a schematic plan view showing a
detachment of the surface protection tape;
Fig. 2b is a sectioconal view of a wafer attached to a
20 frame;
Fig. 3 is a flowchart of a program executed by a
wafer processing apparatus;
Fig. 4 is a flowchart of another program executed by
a wafer processing apparatus;
25 Fig. 5a is a flowchart of vet another program
executed by a wafer processing appératus;
Fig. 5b is a flowchart of yet another program
executed by a wafer processing apparatus;
Fig., 6 is a flowchart of yet another program
30 executed by a wafer processing apparatus;
Fig. 7a is a flowchart of a program in which a
surface protection tape is not detached; and
Fig. 7b is a flowchart of a program in which a
surface protection tape is not detached.
35 Best Mode for Carrying Out the Invention
Embodiments of the present invention will be
described below with reference to the accompanying



surface protection tape is not detached. 35 Best node for Carrying out the
I nvention Enbodinents of the present invention will be described bel ow
with reference to the acconpanying - 5 drawings. In the follow ng

drawi ngs, the sane nenbers are designated by the sane reference nunerals.
For easy wunderstanding, the scale is changed as necessary in the
drawings. 5 Fig. 1 is a schematic view of_ a wafer processing apparatus
according to the present invention. Fig. 2a is a schematic plan view of a
surface protection tape being peeled off. Fig. 2b is a sectional view of
a wafer attacheditgsa flnanrke #Aslldedsyidbawiabovethdeeagseentersl0 right

side of a waf @rel gesitaedqand i}% f},amfeefveﬂé}%nc@nmﬁe%ad@ OfFéﬂ‘]%a\é@fer is
n_advance adher to the

ground, the surface t ect Re
right side of “#9€ ?%}dolf‘j ({ég‘:é i~ 3 ?%)Chalnfgeflhas AFFEEE Hr ot ectel on tape
11 has an ul t daewdbes- | i ght curing property, the surface 15 protection

tape 11 @n the wafg{g12 whogessaRr Sk 0@ dvb ofgéoilﬂ&%rbbracbﬁn&ggri nder (BG
1, is irradiated WI % ultr VI oI &l ght béﬁta ul t.r.avi olgt

irradiating QEFEfR" DG Cror ™Y tk‘?o-‘?r‘?%e suFYHEE By ot £t i & %ape | f
t he adhesi on pr 6pbematist plpe %{ﬁ‘ﬂf @éeaﬁlétfé’@lel Bﬁo'%%ﬁié%otﬁﬂe dR$é89not vary
when it is subjeeckateriul t rayl odietisl bgbéctionkady séw @i, at hesad travi ol et

Lont i1vadi abigopos 4R FMand O MG SUrfAGC.ALA CSkEGRLage |0 not used.

As shown in rocessi ng

i's sup
appar at u¢ 10. rZShRsS’ﬁ?om RnwafeF 1f S’tlﬂféapwgr ‘bé"é‘?&ﬁ apparatus 10
cont ai ns a nouwntleunide 2F ithe v ey uhegnvafreir, tzelsnrfat:Eaprm@cttdoa frame 15.

The wafer 12 Rapkng:; the &hgbavarﬁdedeaapem QB the lsltghftasgd@r&t gction tape
11 i s adhered, atf ndh%he un ers%g the % nd b;}i— E Pc%:l%a rinder 1, 30
is supplied t&3ERE Ioad Aot ﬁomﬁz &wi se, the

frame 15 i s supgphkeden oilttﬁévm)lﬁﬁ 1&Ebt Cz{‘r‘lng property, the Surface
15 protection tape 11 on the wafer 12 whose underside is

ground by a back grinder (BG) 1, is irradiated with
ultraviolet light by an ultraviolet light irradiating
portion 90 (not shown) for the surface protection tape.
If the adhesion property of the surface protection tape

20 11 does not vary when it is subject to ultraviolet light
irradiation, the ultraviolet light irradiating portion 90
for the surface protection tape is not used. As shown in
Fig. 1, the wafer 12 is supplied to a wafer processing
apparatus 10,

25 as shown in Fig. 1, the wafer processing apparatus
10 contains a mount unit 20 in which the wafer 12 is
attached to a frame 15. The wafer 12 having the right
side to which the surface protection tape 11 is adhered,
and the underside that is ground by the back grinder 1,

30 is supplied to the mount unit 20 by a loader (not shown).
Likewise, the frame 15 is supplied to the mount unit 20
by another loader (not shown). In the mount unit 20,
after a dicing tape 21 is adhered to the above-described
underside of the wafer 12, the wafer 12 is mounted on the

35 frame 15 (see Fig. 2b). Finally, the dicing tape 21 is
cut in accordance with the shape of the frame 15. It is
difficult to handle the wafer 12 having the underside



by anot her | oader (not shown). In the nount unit 20, after a dicing tape
21 is adhered to the above-described underside of the wafer 12, the wafer
12 is mounted on the 35 frame 15 (see Fig. 2b). Finally, the dicing tape
21 is cut in accordance with the shape of the frame 15. It is difficult
to handle the wafer 12 having the underside - 6 ground by the back
grinder 1 because the thickness of the wafer is reduced. However, the
handl i ng of the wafer 12 can be faciti%ated, in a subsequent process, by
mounting the wafer 12 onto the frane 15, as descri bed above. 5 A die

?tzt ggpo‘;;' [nh; %I?%xl(dr?% Eﬁ@%a&@@ﬁgdﬁidfh%%t@!a&@e ﬁﬂ@eéuméﬁs@ssd?fgthé hef waf e
er under waf er

The DAF tape"ffict) oﬁ§g3§e%h HAHELTRe & gﬁ ﬁﬁ%ﬁiﬁﬁq: %1?% c%1“91‘atl.|g|e ina
di e bondi ng openaté drrcafieatati,ciinga opsrseaiuent P¥PQE@SShbMWWQWﬂtFP@ 2b, the
Substant Lhl 1y Om el io E‘;é‘it *f&fbhfl's' AN

cal . to e iS dvance,
prowded5 may be Js&de Fhe? %ﬂ Pt F2R &F$$hga%e §%bb%ro S¢ton t ape 11
and t he dici nghe atp@ﬂez_’élvlﬁl ¢t phel Gafleschd pedorattde dacdey diare Fhe d:om ng
tape 21 contaiBsagidieudes eid aglebbide 27 wnkessteat harwi s speci fied. The
wafer processi E]‘L %aRPart% g 4 %Ogﬁgééﬁzea%n %f?é! t@% BRLd 30, 8{5' nverting

the wafer 12. 2 nmoln (see Fig. 2
transferred 26ntd dife POAGERY iIRGrahi oD FELterndtHERg (FPEFRFHRY unPf 30, t he
waf er 120i s i Buewd eidh iFAgt heb uphendidbvn tdipeeezt i@nwhAshaa dig ter of course,

It is possiblg.t e P! | hﬁaﬂ@brehéamc}*H%gpetél?ogtrmaaim uni t 30 without

inverting the vafer over cessing apparatus 10
contai ns an uPE’?’é’?ﬂr"d‘llettol ERmt 9t £h8i %1597y 1\évaiLT Jln 5 VaRES Ul travi ol et
I'i ght (herei natteidehl megt Be\idedght ThaaorO@ece'é@arqf) therswif®ceng unit 40.

The W light Lrpadi@ldin@apdnit 49 the RIRMngedayd th a1bd anp 41, and
I rradlat%s described later in detail. The dicing tape 21 contains
the die attach £ilm 25 unless otherwise specified.
The wafer processing apparatus 10 contains an
inverting unit 30 for inverting the wafer 12. The wafer
12 mounted on the frame 15 (see Fig. 2b) is transferred
20 to the inverting unit 30. In the inverting unit 30, the
wafer 12 is inverted in the up-and-down direction. As a
matter of course, it is possible to pass the wafer 12
through the inverting unit 30 without inverting the wafer
12. .

25 Moreover, the wafer processing apparatus 10 contains
an ultraviolet light irradiating unit, i.e., an
ultraviolet light (hereinafter called "UV light" as
necessary) irradiating unit 40. The UV light irradiating
unit 40 is provided with an UV lamp 41, and irradiates

30 one of sides of the wafer 12, e.g., the surface on which
the dicing tape 21 is provided, with a desired amount of
ultraviolet light.

Moreover, the wafer processing unit 10 contains a

detaching unit 50 for detaching the surface protection

35 tape 11. Fig. 2a shows a detachment of the surface
protection tape 11. As shown in Fig. 2a, in the
detaching unit 50, the wafer 12 is disposed so that a



30 one of sides of the wafer 12, e.g., the surface on which the dicing
tape 21 is provided, with a desired anmount of ultraviolet |ight.

Mor eover, the wafer processing unit 10 contains a detaching unit 50 for
detaching the surface protection 35 taﬁe 11. Fig. 2a shows a detachnent
of the surface protection tape 11. As"shown in Fig. 2a, in the detaching
unit 50, the wafer 12 is disposed so that a 7 right side thereof, to which

the surface protget 508e @R eot] & @dhareﬂ; §udease Upitied idn redmt i vel y
narrow det achi' n% ta r5€1¢1 dlfsgosedpwa A/aﬁet ;0 the detaching unit 50
is attached to tHE &UrTace P?%cﬁlontape ﬁ%‘fhe ViCinity of an edge
portion of theiaic@pépnqztagﬁr ﬁérdlﬁwd t e FBBRERI NHP ttase dstaghingul | ed

toward the edgﬁutpenu@naﬁa‘acmbe v@fdle idr oPROPrbeed Bidiheapbove i@dge

por tion, §°dt [}here iftt acfre aRrgégeecﬁaﬁ%i@?pef[ Ll xﬁaft%r a}%“a' Lé’ et ached

from one en e sur ace
protection tapdaty FEed‘é‘%te?cﬂli‘éﬂg ’?%Rf—mf’tlhés v@l-fléﬁdﬁ"w%&d $h6WRd9H Fig. 1, a
recei vi ng portpeaniéd of tith spésedd ppbheive cuonlthy ﬂioxtehedlgemer | eft side

P ocessed i ﬁraﬁéﬁgﬁf‘i@‘g@w%@%ﬁ%ﬁ@&% e e ot s 10, 18
received in agr(?élé‘ééﬁedeotfacﬁ"ﬁg FEULOPPNg afﬁjg fﬁgﬁ?{if‘hét fer 12
fromthel@et acditrigetpi ¢f B@ passtese phirbeaghicn ptassl hy isndet&shedrhe passi ng

unit 55 may bgdrchtegafgcayse a processi ng oper ation, on the 20 wafer

12, is not carried_out. in the ga S| n% uni t, nd| ﬁ]%ted by dotted
arrows in Fig. 1, CReSIABA" [29¢q er??%lnvslfngr PS Jf°rno t h® nount unit 20
to the i nvertdwoaﬁdtlrs(ﬁheaﬁdcmm rhetetlavierngeitinideoef tha he

recei ving uni twaf@r Hdetddong bipatdieswadein kdheCabakn 5 rhansfmer ed
bet ween H:e ' r&‘éerﬁokﬂgeyé‘é l%gaa&‘éjsdfééﬁeh%/ r%éxl ght thé rn?a[%'e obg‘% %Hyang“o’ and

bet ween e invérting uni achln ferring
devi ce apparatus 10, is received in ' a casset of the receiving

portion 70. Then, the wafer 12 from the detaching unit
50 passes through a passing unit 55. The passing unit 55
may be omitted because a processing operation, on the

20 wafer 12, is not carried out in the passing unit 55.

As indicated by dotted arrows in Fig. 1, the wafer

12 can be transferred‘from the mount unit 20 to the
inverting unit 30, and from the detaching unit 50 to the
receiving unit 70. Additionally, the wafer 12 can be

25 transferred between the inverting unit 30 and the UV
light irradiating unit 40, and between the inverting unit
30 and the detaching unit 50. & transferring device,
e.g., a robot arm or the like is uéed to transfer the
wafer 12. However, the robot arm or the like will not be

30 illustrated and described because it is a common device.

The wafer processing apparatus 10 contains a

controller 80 (not shown). The controller 80 processes
the wafer 12 in each unit 20, 30, 40, 50, based on a
plurality of programs stored, in advance, in a memory

35 {not shown), e.dg., a ROM or a RAM. These programs differ
from each other based on the properties of the surface
protection tape 11 adhered to the right side of the wafer



e.g., arobot armor the like is used to transfer the wafer 12. However,
the robot armor the like will not be 30 illustrated and descri bed because
it is a comon device. The wafer processing apparatus 10 contains a
controller 80 (not shown). The controller 80 processes the wafer 12 in
each unit 20, 30, 40, 50, based on a plurality of prograns stored, in
advance, in a nenory 35 (not shown), e.g4., a ROMor a RAM These prograns
differ fromeach other based on the properties of the surface protection
tape 11 adhered to the right side of the wafer 12 and/or the dicing tape
21 (cont ai ni ng2t hed DAF tbe QAR NG apepe2B) (Fdheptnlingo thhePMhdEr §R8e of the

wafer 12. Thetaeéuml al%egé@n% \/Mhlel u%x@%@rbﬁ%@%Q& FigsTthd to 7 are
fl owmcharts of processi ng apparatus 10.

y
A program 10092%% ’ior?rﬁ“@ WJ3165\/\/|]E’fal d%scrd‘e’s?g\r/\?%edq bel ow. The program 100 is
used if the adhesi¥das.08cecof atse fdPEshaytcapé PUOIramsr e¥RREEGDBEause t he
dicing tagpe i sheUnecbdyeotosdMd iagbhratuy adiata q_:rrogtcaﬁ 104 haoadhesi ve

force of the d| Clﬁg tﬁag’gliobg]d(éf%r%‘&%\%rbetﬂ%n tﬁ?éé’%f as 3 f; ace

protection tape rogram 1 cri bed above,
the wafer 12 M§efpthtd@ éﬁh‘th’é’ef EQREe 19f B”—)V‘et ﬁécm%utﬁge thpe 21 (call ed
"D/ C tape" inrkhaced awicagsy the tdieinputdpe uRi tud dum sé ey 108htt he waf er

12 is inverteq, ?Xd%m&lﬁ hnyertehegauﬂééléofolbysof thg éwi@ceaeéot ection
tape 11 of the wafer vvg %%/ V\? he processq% to step
103, the! waferzllﬁsljsmiﬁrreef"ﬁ‘ f BYY % F‘ST‘n? SCERORr 14889 thnit 30 to
t he detachi ng uni tIISOiteIpnlﬂheOfStté!p pi@Pant R80saSf degcpriloedcbovn, t ape 11 is

det ached fromtﬁdewg&ﬂllgh&ssmaﬁlt% Bﬁ'etﬁf@-ff@&mézlﬂ byt BRe d@icaeRi ng unit 50.
In step 104, the fer &é? S Jeturn ned. he det Chl [ NGe WAL, S0 to the
eI

fr
i nverting uni 2 pass@s Jtrhro r?"ﬁlng’s VeIt ng unl% 30. In
step 105, theumtew 12 Inj §t?IPa1rf§freFPéd”ﬁ‘freé’ 2his | IVEFERAPUAIE 30 to the
W |ight1525 i ihadieii@nini 30 40,Thasd tie surdecsigieotettitie tepker112, i.e.,

the dicing taQ& %ﬁeiﬁﬁéé%r%gifgégl BEQQ%J&?.O“%heH“EHE Brocess goes to

step 103, the wafer 12 is directly transferred from the
inverting unit 30 to the detaching unit 50. 1In the step
103, the surface protection tape 11 is detached from the

20 right side of the wafer 12 in the detaching unit 50. 1In
step 104, the wafer 12 is returned from the detaching
unit 50 to the inverting unit 30, and merely passes
through the inverting_unit 30. In step 105, the wafer 12
is transferred from the inverting unit 30 to the UV light

25 irradiating unit 40, and the underside of the wafer 12,
i.e., the dicing tape 21 is irradiated from below, with a
predetermined amount of UV light in the UV light
irradiating unit 40. After that, in step 106, the wafer
12 is transferred from the UV light irradiating unit 40

30 to the inverting unit 30, and merely passes through the
inverting unit. The wafer 12 merely passes through the
detaching unit 50 in step 107, and then is received by
the receiving portion 70 in step 108. Thus, the program
is complete.

35 In the program 100, after the surface protection
tape 11 is detached, the dicing tape 21 is irradiated
with UV light. In this case, the adhesive force of the



predeterm ned anmount of UV light in the W light irradiating unit 40.
After that, in step 106, the wafer 12 is transferred from the UV |ight
irradiating unit 40 30 to the inverting unit 30, and nerely passes through
the inverting unit. The wafer 12 nmerely passes through the detaching
unit 50 in step 107, and then is received by the receiving portion 70 in
step 108. Thus, the program is conpletg. 35 in the program 100, after the
surface protection tape 11 is detached, the dicing tape 21 is irradiated
with UV light. In this case, the adhesive force of the dicing tape 21 is
reduced due t @id¥nbi¢dre i2nr asliaddueed decawsevt hisghdi dirmgdiapieon?21 has an

ultraviolet [i g 5 A QM@+ Howwever, in this
program the sb%lﬁ%gggugiré;?ég%?%ﬁ%@aéggz11g§sisgndg'?§%ﬁ§d Stbef%‘r@e’. such WV |ight

irradiation. NEFRPS,PYVRREATY hesS ed A58t i TVESe 11 Y det ached, the
adhesi ve forgeoglkanhhectdi shnfaceaperoéctsor grgerlil higndehathed the surface

protectign tapgrlle &Nd Lhe) syekiingaang: el di Reme fOr GBeRf tige sucki ng and
hol ding table 59 is naturallg %9 Iaéger &?gn bng %'heshv eWLQrce of the
dici ng tape 2FUTIRRBIRFGEEITRCTARE &F 1D 9eEFP BTy 2T HE above-

descri bed or deiorcsoof hdte dheingmftapel2li iselafgdveshatotthatiae de pul ling the
det aCf Ihi nght a%r?&cepﬁrh&e'é@&blﬂi tsagehel, wal@rhd2sh skt fadanﬁgﬁﬂ.ngl5 Fig. 4
is a flowhart, of anpther ptogr - : essi ng

appar at us. AnotHé&F %?oagrsélr%gﬁg a\‘?n\nrq ﬁéfﬁ%ﬁ%ggyfb%%_ %?18%&5\% reference to
Fig. 4. 1% is lasggrethan shenadipdyeahraa oft hhe 43 ddhess e force of the
di ci ng tape 2knd@esondt thar yatsern2wienpidcessedOin rutadinabee-with UV |ight

and the adhesi he f.a ctho e i;5+smal | er than
that of the cﬁ{%ic%%g& oqfde&' or %&ﬁggﬁiﬁg ?%r{c]teg%g E%%sfli (;Citgg tape is
e

21

i ncreased wherfisg ggtgﬁreléﬁﬁéfg%l EEAPERE 1538ht 211 n A EpT It or pr ogr am
110, as descrived@rabdvis no2 8amdmedaafer 12 is nounted on the frame 15 by
the dicing Fig. 4 is a flowchart of another program executed by

the wafer processing apparatus. Another program 110 will

be described below with reference to Fig. 4. It is

assumed, in the program 110, that the adhesive force of

the dicing tape 21 does not vary even when it is '

20 irradiated with UV light and the adhesive force of the
surface protection tape 11 is smaller than that of the
dicing tape 21, or the adhesive force of the dicing tape
is increased when it is irradiated with UV light.

In step 111 of the program 110, as described above,

25 the wafer 12 is mounted on the frame 15 by the dicing
tape 21 in the mount unit 20. After that, in step 112,
the wafer 12 is transferred to the inverting unit 30 and,
then, is inverted in the inverting unit 30. Thus, the
underside of the wafer 12, on which the dicing tape 21 is

30 adhered, faces downward. In step 113, the wafer 12 is
transferred from the inverting unit 30 to the UV light
irradiating unit 40, the underside of the wafer 12, i.e.,
the dicing tape 21 is irradiated from below, with a
predetermined amount of UV light in the UV light

35 irradiating unit 40. After that, in step 114, the wafer
12 is transferred from the UV light irradiating unit 40
to the inverting unit 30, and merely passes through the



tape 21 in the nount unit 20. After that, in step 112, the wafer 12 is
transferred to the inverting unit 30 and, then, is inverted in the
inverting unit 30. Thus, the underside of the wafer 12, on which the
dicing tape 21 is 30 adhered, faces downward. In step 113, the wafer 12 is
transferred fromthe inverting unit 30 to the UV light irradiating unit
40, the underside of the wafer 12, i.e., the dicing tape 21 is irradiated
frombelow, with a predeterm ned anount of UV light in the UV |light 35
irradiating unit 40. After that, in step 114, the wafer 12 is transferred

fromthe UV |ight |rrad|at|ng un|t 40 tothe mvertmgﬁunl 30, and

merely passes ‘PRESEYH Rt 3010 WhepyEPE iRFCGRFt 95T YRnBREY et opr ocess goes
to step 115, theewnbdrrl2l2sisransdesied rbonf tben ttheeritdegr eiig 3@nke 30 to

t he detaching yyRi kebnilng hﬂgt Séoep $45¢nd @QE§UIi@cechepé@£§£dé on tape 11 is
det ached fromthe %Jé ht sid n t.h dgt Chl n%hunlt 50.

e
in step 116, tH8%® tfge rjfc e&%ah%‘i(/ tjl:rﬁg‘ T'}é%éj\?l fgSPpor t9on"%0. Thus,
t he progrsam i saderpl2tiad th¥hdetpedgnanmnit) 5dan be ddpptiéd. i the he adhesi ve

forfe hof tgevﬁifékgﬁZ tl@&e}?éﬁ’&ﬁ&:}yn@ﬁevﬁeﬁéi\yﬂﬁ@ @drtizi%ni vo?dimﬁ;@d hlo vvihth.
W light and the adhesive the dicing tape 21 is larger than that
of the surfac thﬁr Bt 8¢t 1ot &p Igp%le% ‘I'n the program 110, the surface
protection tape 1179& P%ﬁ’a’éh@cp &RPebetaiorted 7Y thepedbesive iforagi at ed
with W lightor The sittkigngapaihabdsngod afaeg wied He suckingiiandd 15

hol di ng 4Abl'e A% 8y Nptghiabht LY gBheLAD ddhee Aghasiarascley dagel the

di ci ng tape 21. Therefore, processed

above-descri bed 6Pd%ﬁrggﬁotpﬁﬁitqq%eoﬁafgﬁ S“féaF?s%ﬂthHGégnrﬁﬁperﬂ%e by
pul i ng the demathengrdgpe 510, the aurésid protéetinafl ¢ppd2ll sisnot damaged.

The program 2Qell@né@nterat 50 AdQRGedapd ZtthsdhCﬁélﬁaE@Eew@t:h \Moose
adhesi ve forc |§ mc*eased be hei ng !era |ated v¥ |s used,
Fve

because the a orce k% ?he di i ng 2‘1 SUCkJ‘ ﬁan that of
t he surfldce pretdény ofpble 59 is naturally larger than the a hes;ve

force of the dicing tape 21. Therefore, the wafer 12 is
processed in the above-described order, so that the wafer
12 itself does not rise by pulling the detaching tape 51.
As a result, the wafer 12 is not damaged. The program

20 110 can be also adopted if the dicing tape 21 whose
adhesive force is increased by being irradiated with UV
light, is used, because the adhesive force of the dicing
tape 21 is larger than that of the surface protection
tape 11 when the surface protection tape 11 is detached.

25 Figs. 5a and 5b are flowcharts of other programs 120
and 130, respectively. In the program 120, it is assumed
that the adhesive force of the surface protectioﬂ tape 11
is reduced due to UV light irradiation and the adhesive
force of the dicing tape 21 does not vary when it is

30 subject to UV light irradiation. In the program 130, it
is assumed that the adhesive forces of the surface
protection tape 11 and that of the dicing tape 21 are
reduced due to UV light irradiation.

A program 120 will be described below. As in the

35 above-described programs, in step 121, the wafer 12 is
mounted on the frame 15 by the dicing tape 21 in the
mount unit 20. After that, in step 122, the wafer 12 is



tape 11 when the surface protection tape 11 is detached. 25 Figs. 5a and
5b are flowcharts of other prograns 120 and 130, respectively. In the
program 120, it is assuned that the adhesive force of the surface
protection tape 11 is reduced due to UV light irradiation and the
adhesive force of the dicing tape 21 does not vary when it is 30 subject
to W light irradiation. In the program 130, it is assuned that.the
adhesi ve forces of the surface protectlifon tape 11 and that of the dicing
tape 21 are reduced due to UV light irradiation. A program 120 will be

described bel qu,  88.4 M f hee PRvANANG HESCTIDEdrREOINARE sy tfhc €p 121, the
wafer 12 is nmounted, on the frane 15 by the dici ngl}p%%%dfl in.the nount

unit 20. AfterPTOREFT1eH $PEpt oY WReVikier 215278 hvert®8 in the
inverting uni tth30prdderss dgoke surdtEpel2pr dihecwipber tBpdslirarsiicheedalf er 12

faces upwardl YerWheRe {RRREAEESSitI0ESES Ordt BBtddPing heived@r 12 is
transferred fromthe jnver ot

ing unit 30 t he detachin it,5Q0. In 5 the
step 123, t he % F58R 1ot é%?i g‘?{{]agﬁep’i‘it‘?cstlagt Bﬁ%gq flgo#?n‘iaﬁgegi ght side
~of the wafer 1Zomnthéeriditashiagpiunhe walkr 13 stephelZétachnoafier 12 is
received by thg, regeiMgd2R9rEhORaf@r 10 ilsheeptogifbylele the dicing tape
21 is not 10 irradiated w.th | i ght. However, as described above, the
adhesi ve forcéxﬁleﬁ%géﬁ?$388L%§btection tape 11 has already been reduced
because the surfacénpkhn gargsartgie the ¢icingr hapated 2& #At UV i ght by the
ultravi ol@t |ightadibtéadiiahi 0g pogHti.ona&edear, bhedsinrfidee gswtegcti on t ape,

15 before bel Nt SUBRLLSA 1BrLOSAIS oBE ALRSBLBU.RRAT 1S 111 Qs Ther ef ore,

even if the adhesive force o e surface protection taFe 11 1s |larger
than that of tH&edrEiPRET &58uCced REPYFE the SAVFBFRPIGEGARETT F&8Fati on, the
adhesi ve for celbofist herslirdftadewptiotdcili ot ttapehélulsrasnmleerlidghan 20 t hat

of the dicing {30024 W& th8n i frRCERE AfRehbeprdaReidd dapedet ached.

COnsequefglyy ggy%rgaﬂging'%ub%lied to the wafer processing apparatus
10." Therefore, even if the adhesive force of the surface
protection tape 11 is larger than that of the dicing tape
21 before ultraviolet light irradiation, the adhesive
force of the surface protection tape 11 is smaller than

20 that of the dicing tape 21 when the surface protection
tape 11 is detached. Consequently, the wafer 12 is
processed in the above-described order, so that the wafer
12 itself does not rise and is not damaged when the
surface protection tape 11 is detached.

25 A program 130 will be described below. As described
above, in the program 130, it is assumed that the
adhesive force of the surface protection tape 11 and that
of the dicing tape 21 are reduced. In step 131, as
described above, the wafer 12 is mounted on the frame 15

30 by the dicing tape 21 in the mount unit 20. After that,
in step 132, the wafer 12 is inverted in the inverting
unit 30. Thus, the surface protection tape 11 on the
wafer 12 faces upwardly. When the process goes to step
133, the wafer 12 is transferred from the inverting unit

35 30 to the detaching unit 50. In the step 133, the
surface protection tape 11 on the right side of the wafer
12 is detached in the detaching unit 50. When the



processed in the above-descri bed order, so that the wafer 12 itself does
not rise and is not damaged when the surface protection tape 11 is
detached. 25 A program 130 will be described bel ow. As described .above,
in the program 130, it is assuned that the adhesive force of the surface
protection tape 11 and that of the di cing tape 21 are reduced. In step
131, as described above, the wafer |s nmounted on the frane 15 30 by
the dicing tape 21 in the nount unit 201 After that, in step 132, the
wafer 12 is inverted in the inverting wunit 30. Thus, t he surface
protection tapeottsongddse towates 1132 ,f acewafpwat 2l s rvMhennéde npmocess goes

o Step L33, bheauplarirl2uhse H{ANSS SEE COEEOTHE NG, LNYEr Lhag iy 35 30 to

the detaching un|t i sufface protect |tg fape 11 on
the right sidéesf ¥h%a§ﬁlse?hr‘i‘?9rl sth&ef‘%%‘?fédnignuflh% 3d)et aChvfrg TR t 50. Wen
the - 12 procesiergods dfo theepaldq 12 heo wafieh iRe idiciagutae 2fir dm t he

detachi ng uni t;33@,bQ, R els nM@&ﬁxba{lQi Un!tﬁ SQpARds, tﬂ?é‘wafHFr?i ﬁspasses
t hrough the inver

tin i e unde
prough the | NYerLEng Ui odOendl W g g, (HR0SERT do oL phevaier 12, to
wafer 12 is tmnsiietxrmjufrmtgnﬂheandnveeturrdgramde S0 the watet N2l ght '

l ”adlzfitl ng uni, Tg 40thémﬂctlhg ’elzlﬂsi?rzﬁl de Qrardllﬁt«\s@-f eﬂ’rolnzbgld)wew.thhfe (LjJI\/CI ng
tape is irradia el o re mount o

Bt i the GuorERRFerRn, SE0E off b, 1 SACVE BOTEAITUT 0T 15k the
wafer 1 is tlrra’ﬁéié?#% uFlF-‘én‘FQhe A@‘S’eh*’gﬂﬁtrl Fﬁa@ﬁ-%ﬂ |1r3éru’ﬁm wggert o t he

i nverting uniti23@sabfandfeeRed NBre@ thpassas ghlir orghuiatiagi wmyias t4|ong uni t 30.

The vaier 12 Rasshs LIVAHANSt e 43t aghi ngoini foolly Boskep dibuand. then,

is received by 1 he recel e pr ogram
i s conpl et ed. BEcANER G ﬁﬂl‘f&s? e fTB?c‘éaﬁ‘?f’-' tlﬁep%iﬁqsaéér%‘t‘%ﬂ é@?l on tape
11 has al readydteehinedudedstuen tsxePViBt gind, thewmdiiat received bg UV | i ght

irradi ating pafel @Bc&O/ i portion 70 in step 138. Thus, the program
is completed.

Because the adhesive force of the surface protection
tape 11 has already been reduced due to UV light
irradiation in the UV light irradiating portion 90 for

20 the surface protection tape, the protection tape 11 can
be easily detached in the program 130. In the program
130, it is assumed that the surface protection tape 11 is
irradiated with UV light in the UV light irradiating
portion 90 for the surface protection tape, before the

25 dicing tape 21 is irradiated with UV light. However, the
surface protection tape 11 can be irradiated with UV
light after the dicing tape 21 is irradiated with uUv
light. However, it is preferable that the adhesive force
of the surface protection tape 11 is smaller than that of

30 the diciﬁg tape 21 when the surface protection tape 11 is
detached. Accordingly, as shown in the program 130, it
is preferable that the dicing tape 21 be irradiated with
UV light after the surface protection tape 11 is
detached. Therefore, the wafer 12 is processed in the

35 above-described order, so that the wafer 12 itself does
not rise and is not damaged with almost complete
reliability when the surface protection tape 11 is



20 the surface protection tape, the protection tape 11 can be easily
detached in the program 130. In the program 130, it is assuned that the
surface protection tape 11 is irradiated with UV light in the UV |ight
irradiating portion 90 for the surface protection tape, before the 25
dicing tape 21 is irradiated with UV Iight. However, the surface
protection tape 11 can.be irradiated with UV |ight after the dicing tape
21 is irradiated with UV 1light. Howev & , it is preferable that the
adhesive force of the surface protection tape 11 is smaller than that of
30 the dicingdeapendd. when the surface protection tape 11 is detached.

Accordingly, as shgwn in.th m weltl anbShd¥ efregabh e siohat t he
di cing tape 21 be ?Hadﬁ?ét%eg gmfoﬁ\%rhguvlﬁ) yﬁt gnter t%fé: gurfaec%o?rgt ection
tape 11 is dérachedPromiémetdfe Lt hE aedIed1507E Yol88saES A°FRE 35
above- descri bethdotHerharsimeshadf tthe dafbrg T2pet 8kldo dodsvarptevense and i s

not damaged wijfa,akpost GoaBLetes yighi @bllighy WaRn duseadnednee pr ot ect i on
tape 11 is - 1 det ached.. I i

... Flg, 6 isg.a fl.owchart, of er program
150. In the pri®ycanPisy:e idllcF%ga%aé’ﬁrTz&I hdPrPRE %%ne#\% ?gr ch% aﬁd ?he
har dness of theurdiacengrdtageifn threndt.-vary even 5 when it is irradiated
vw'hth U;]/ Iig][lt, andxhhgt@&hgsi ¥& tHe0peBgesm tlb@,dhﬁid@drab(édZa'ldeﬁJ ar ger
than that of the surface .protection tape I 5% e program
150, as descritg'@dwég%gl,z ltlghgc“\‘}\% eed(r)OIfZ%Pes f#éatijnﬁt gsdséaﬁgft %e&%(?j;nr?te 15pbygt he
dicing 10 taper2l2ininHeenponet piiit 20. Afiter that, itns§ERploEB2, the
wafer 12 is inugrteder m4 he ipverdddngnueié i3QerThug, unithaosurfrase

brotection tape 11 on.L0e et A2 Jigges: diPRLdlyeeiionshig, process goes

to step 153, Itectfy transferred fromthe ifnverting uni t
30 to 15 the dexweilig UMien 5Be REPAERE 82%D “PoECR e urP&cH “Prot ecti on
tape 11 on the17iightiisédel yofrahef evafedr £ ithe devectiod bRithE det achi ng

uni t 50'1%“ Stéﬁ% %ééacﬂiﬁﬁ unit 50. In the step 153, the surface
protection tape 11 on the right side of the wafer 12 is
detached in the detaching unit 50. 1In step 154, the
wafer 12 is received by the receiving portion 70.
The program 150 is executed when the adhesive force
20 and the hardness of the dicing tape 21 do not vary when
it is subject to UV light irradiation, and the adhesive
force of the dicing tape 21 is larger than that of the
surface protection tape 11. Therefore, the wafer 12 is
précessed in the above-described order, so that the wafer
25 12 itself does not rise and is not damaged when the
surface protection tape 11 is detached.

Fig. 7a is a flowchart of a program in which the
surface protection tape 11 is not detached, and Fig. 7b
is a flowchart of a program in which there is no surface

30 protection tape 11. A program 160 will be described
below with reference to Fig. 7a.

In step 161 of the program 160, as described above,
the wafer 12 is mounted on the frame 15 by the dicing
tape 21 in the mount unit 20. After that, in step 162,

35 . the wafer 12 is inverted in the inverting uwnit 30. Thus,
the surface protection tape 11 on the wafer 12 faces
upwardly. In step 163, the wafer 12 is transferred from



wafer 12 is received by the receiving portion 70. The program 150 is
execut ed when the adhesive force 20 and the hardness of the dicing tape
21 do not vary when it is subject to UV light irradiation, and the
adhesive force of the dicing tape 21 is larger than that of the surface
protection tape 11. Therefore, the wafer 12 is processed in the
above-descri bed order, so that the wafes 25 12 itself does not rise and is
not damaged when the surface protection tape 11 is detached. Fig. 7a.is a

flowchart of a _program.in whic surface protection tape.ll is not

det ached, and® IE'E tipg ‘e\nﬁgﬁnﬁﬁr?heofw(i g adﬁaghl%ﬁmtl ere is no
surface 30 préﬂec@ﬁ@ﬁhﬁapédeﬂlﬂdﬁ pﬁo‘gmamaf_e@ WJ |i.lge . delerdi§éds bel ow with
reference to kkfe 27ﬁ isl Arsh@Pa kRl £0bm tha o, Ogi @inal GRedaseieiseri bed above,

the vafer 12 LigIPuniedyon: biie L1 AN P uakne- g0, e 33,10 e

mount unit 20 ter 't hat Isinverted in the
inverting uni f£88r ks, 1ntﬁ*ée%t}t6f4ac*éh%ﬁ‘@tf§6t tonis &panaferFied REThaf er 12
faces upwardkyie tn Isigep i633didwdnyafeit 12 te thansbertedy fundm 30 14 the

nverting uni 30 Lt MGelM] e LAY Ble Ulhiord8y ARG e under si de

of the wafer |5|rra|atedfrqmbelow with

a predet er ni n&ge ‘&‘i‘ﬁﬁi’ntlz ’F‘EWX |p ﬁ?e'f h(rﬁ’é‘gt’J\/“F‘? et eFPF it ng unit 40. 5
After that, irnnssegp 164, ahie teengr 14 2receitvednsy ertreedeeomng he UV | i ght

i rradi atjgng uRbt-+ fh t7% thest elrsfsl ngwmry t +8Q pAdYhant RENcorle@bY . Passes
t hrough the mgertl n er 12 rrerel(%/?égasses through the

i
det achi ng uni t "80P*% é%olﬁ% azfﬁate‘ll{va nEE RS %%he receiving 10
portion 70 i nlsre@iﬂc{% thhdicinchéape o amtth‘éomﬂhét bét?ausﬁléherogram 160
i s adopt ed wh@Bhééive fR@EESSAlthet alcirw aed\ipat elt\hm@isch@@ #cape 21 with W

l'ight because.the qgﬁg_laség l%or‘,ﬁ%hg ﬁhc% § % %%tggtﬁ%rl gg due to W

I'i ght |rrad|at|8 heé sart I's not
det ached >or tHérés|rS°tn6‘e§ﬁF?%ﬂ:é’rpFB?’é%tllsoﬁ°t apeface PrOteCtmn tape
11, -

A program 170 will be described below with reference
to Fig. 7b. In step 171 of the program 170, as described
above, the wafer 12 is mounted on the frame 15 by the

20 dicing tape 21 in the mount unit 20.  After that, in step
172, the wafer 12 is inverted in the inverting unit 30.
Thus,'the'surface protection tape 11 on the wafer 12
faces upwardly. The wafer 12 passes through the
detaching unit 50 in step 173 and, then, is received by

25 the receiving portion 70 in step 174. Thus, the program
is completed. The program 170 is adopted when it is
unnecessary to detach the surface protection tape 11
because the dicing tape 21 whose adhesive force does not
vary when it is subject to UV light irradiation, is used,

30 or no surface protection tape 11 is provided.

A plurality of programs 100, 110, 120, 130, 150, 160
and 170 has been described above. The adoption of the
program is determined in accordance with the kind (i.e.,
the property) of the surface protection tape 11 and the

35 dicing tape 21 to be used. On the other hand, in & mass
production process, the kind of surface protection tape
11 and the dicing tape 21 to be used is already



11.~ A program 170 wi Il be described below wth reference to Fig. 7b. In
step 171 of the program 170, as described above, the wafer 12 is nounted
on the franme 15 by the 20 dicing tape 21 in the nmount unit 20. After that,
in step 172, the wafer 12 is inverted in the inverting unit 30. Thus,
the surface protection tape 11 on the wafer.12 faces upwardly. The wafer
12 passes through the detaching unit 50 in step 173 and, then, is
received by 25 the receiving portion"?ésiﬁ step 174. Thus, the program is
conpl eted. The program 170 is adopted when it is unnecessary to detach

the surface proiteehiféd tiaRaldn, hacadss: | Needilenguitapeo2l whose adhesive
force does not_vary. whe i.s_subject .to UV lig il t is used,
30 or no surfa%e% thec?rlhéarlfe gf)':‘é' ?f' gdo tlon 05 bﬁ« Iroggkﬁtélﬁgfb progr ans
100, 110, 120, delt@@mlll% bapgd oanfdlelieth&%m%ﬁfdeg YP¥&d above. The
adoption of thessetegl ain vhiidht eanwvaddri N2 agcahdancamenilbh dhelddsnd (i.e.,

the propefty) & he,2H1068 9&%&&%ﬁ9nlga&%v§aea%4hh%n3§od' Cigng tape 21

to be us and, in a nass uction process t he ki nd of
surface protect dAephbbicatiodniatire &FE?F@“{‘?&% 54 1% PBEIGEHIS s al ready -
15 det er m nedcHzas ede omymislr béasite Hrheramtbenuimbénded inptbdutR.s. I*heref ore,

the adoption ofpjthe,pE ogt.rr?emxﬁaaf b@ne %E@f rﬂ'ﬁed.hga§%e0'15t h&: lafe nunber of
products. A cassette, the frame 15, or lots 5 of

or
the wafers 12 ‘fa§5ﬁ66§e305 ’ie§ p&Sv‘? (fé’d’c\hfi’?l ra‘?ﬁ"‘df’ﬁ (}O% ShOWR) i denti fi cati on
mar k. Act®r di netopided ¢ threefefeb|rocehaingd wpauabes 16f t Beusr dgeam be

i ncluded in H}?rdgl?amlaf HHY %a@aﬁeprdctéesm; afppaketuafer 142, the frame 15,

or the cassett él‘égﬁé’r %ed ﬁem#kgaﬁggdwqrth( gogrgﬁg\oﬁ?)i?%g ), provided on

t he waf er proce% waf er
processi ng appmcd{ﬂdgdlml@e a0t ordt isesh| § &Rse i ﬁhﬁc‘brd%eﬂaﬁéet th a program
nunber i ncl udetturfehbe di). ekpesiinya aasey ltikdtoitherdiakibde

15 operation for the dicing tape 21 and a detaching
- operation for the surface protection tape 11 is
automatically determined and, then, these operations are
carried out. Therefore, an operating error due to
carelessness of an operator, i.e., a damage of the wafer
20 12 caused when the surface protection tape 11 is
detached, can be prevented. When a wafer is processed by
a device in a wafer processing operation, e.g., the back
grinder 1, the ID may be read by a reader (not shown) of
the back grinder 1, to automatically send the content of
25 the ID to the wafer processing apparatus 10 before a
process in the wafer processing apparatus 10 begins. 1In
this case, an operation time in the wafer processing
aﬁparatus 10 can be reduced. As a matter of course, a
manual operation of the wafer processing apparatus 10 is
30 contained within the scope of the present invention.

The wafer processing apparatus 10 shown in Fig. 1 is
provided with the passing unit 55. However} it is
possible to exclude the passing unit 55, and, for
example, to replace the passing unit 55 with the

35 detaching unit 50 and replaée the detaching unit 50 with
the UV light irradiating unit 40. In this case, it is
necessary to transfer the wafer 12, in an oblique



occurrence of, especially, an UV light irradiating 15 operation for the
dicing tape 21 and a detaching operation for the surface protection tape
11 is automatically determ ned and, then, these operations are carried
out. Therefore, an operating error due to carelessness of an operator,
i.e., a damage of the wafer 20 12 caused when the surface protection tape
11 is detached, can be prevented. Wen wafer is processed by a device
in a wafer processing operation, e.g.; {ﬁé‘back grinder 1, the ID may be
read by a reader (not shown) of the back grinder 1, to automatically send
t he content ofaizdztiibe, | £xdn0 theiedingl O8ES INGoapparaitaghiflg before a
brocess " Nl 80 I AGEANN0. ADPAIA U3 10 BRGLRSy. dh dilbsofase, an

operation tinme I'n the wa ocessi'ng appara can be reduced. As a
matter of cour'st® “RferaPtRIesSHBE aRPRAT ASP St ﬁ‘é GRa¥ B PPYESsPRGAYhar at us 10
i s 30 contai nethevenhipetheofscbpewafer peropeesiont appuestis0nd The wafer
processi ng appa{aldds ; 40, Shuwd sk Bnfl O ﬁugﬁe'provided wi th the passing unit
55. However, it I's_ possjble to exc ué% t he passing unit 55, _and, for
example, to replacéCFREdﬁ%%§Fh§h%n??e%ﬁ§thFYéhqﬁ?n35adﬁpgﬁﬁiﬁ@f?ﬁﬁ't 50 and
repl ace the detmocthing amvdfesOcantlbe Hanelel in glecordamch atithgtieit 40. In
this case, it j%pdie¢es8a Youlr@alt ANit@ctlibe VRfLhndlor i) 381 QP! i que
direction, fromthe inverting.unit- 30 to the detaching wunit 50. However,
the area of ant$%§t§FPa??dﬂ”%?P8dbf the wafer processing apparatus 10 can
be reduced because the entirety of the wafer processing apparatus 10 is 5
shaped into.a substantial square. According to the present invention, a
common effect, in which a wafer can be handled in accordance with the
property of a surface protection tape and/or a dicing tape, can be
obtained. - 17 CLAIMS 1. A wafer processing apparatus conprising



a nounting nmeans in which a dicing tape is adhered to the underside of a
wafer having a right side 5 to which a surface protection tape is adhered,
and the entirety of the wafer is secured to a frane; an ultraviolet |ight
irradiating nmeans which irradiates the dicing tape of the wafer with
ultraviolet light; and 10 a detaching nmeans in which the surface
protection tape is detached fromthe right side of the wafer, wherein the
order of the occurrence of an irradiatinhg operation for irradiating the
dicing tape 15 with ultraviolet light by the ultraviolet |ight
irradi ati ng neans and a detachi ng opeggiiM@n for detaching the surface
protection tape by .the det hin?%neans 'S detegnined hased on a rel ation

7 1. 7]
between the adhesivé forte of P C:eesssljlrnﬁaégp?ﬁaouec P'On tapé and the

adhesi ve 20 force of the di ¢ RguRtiy BERDE 2mvdight @rdiging trR&ii6l et
light irradi atadigrepecat o wwakks ik ft abyatdie havlihg avirdgat bight

| rradiatipg ”?f;mhigg A YRl 8l PLOSESSI Y égdgear-%t USnErE&p" g;lnagtﬂ@ claim 1,

further cOnprising a_recogni zi ng means i ch reads dn , . recogni zes a
recogni tion mefKiFesVi BEd-fen VaEer SaSSeGHECHIEO théT MR} er and the frane,
wherein information represenrn nijteavielleti bightbetrweéiating adhesi ve force of

the surface profeali;QR.4AP&s 3fe Rt e 2006 (Rl QLA& Qfithhe dicing tape

before and after an ultravj gl et Iéght irradi ating operation carried out
by the ultravi HeVEPYRE 179°%di 88 ng neans, is included in the
recogni tidon mark. 3. A waf er gebeesgingeapparmatwbschcow gundat® claim 35 1

or 2, wherein %ifoéé&%ighpieﬁga ti8Pge Htsh N £ bk I @k ght did@hbrcuid ng
property, so tm1 ert’h“emglrginng tape is cured - 18
the order of the occurrence of an
irradiating operation for irradiating the dicing tape
15 with ultraviolet light by the ultraviolet light
irradiating means and a detaching operation for detaching
the surface protection tape by the detaching means is
determined, based on a relation between the adhesive
force of the surface protection tape and the adhesive
20 force of the dicing tape before and after an ultraviolet
light irradiating operation carried out by the
ultraviolet light irradiating means.
2. A wafer processing apparatus according to claim
1, further comprising
25 a recognizing means which reads and
. recognizes a recognitidn mark provided on at least one of
the wafer and the frame, wherein
information representing a relation
between the adhesive force of the surface protection tape
30 and the adhesive force of the dicing tape before and
after an ultraviolet light irradiating operation carried
out by the ultraviolet light irradiating means, is
included in the recognition mark.
3. A wafer processing apparatus according to claim
35 1 or 2, wherein
if the dicing tape has an ultraviolet
light curing prbperty, so that the dicing tape is cured



when it is subject to ultraviolet light irradiation, to reduce the
adhesive force thereof, the dicing tape is irradiated with ultraviolet
light by the ultraviolet |Iight irradiating neans after the surface
protection tape 5 is detached by the detaching neans. 4. A wafer

processi ng apparatus according to any one of claim1 or 2, wherein if the
adhesive force of the dicing tape doesighat vary when ultraviolet is
irradi ated thereon, and 10 the adhesive force of the dicing tape is

| arger than that of the surface protection tape, the surface protection
tape i s detach&tPThytt he HRIEEHK Ry %ﬁé’“&ﬁ%rhﬁhé HEAHGtLPApe s

i rradi at ed w thedilder aué cddifeslivghtorlne tthereat t e dietind itghpe igradi ating

means. 15 5. Q%Mﬁr#g&qg%swgrmcj}%sl g@%{]ﬂ(’)llﬁl Rt e SEARSePf Securing

the entirety SE n“its right side with a
surface protecti®if tapadiatdmgr BRI h&TEED, tho sélrifﬁ“éﬁepweﬁt&lf’%l*?ﬁ’et ape
adhered t®» 20ig hiztanted Stydehef déetrrhiafeneang.r adi ati ng the dicing tape of

the wafer with ultr aVIplvﬁ‘éferl P&ces%ri‘ilng AGltlg bbeosihlpaes ot ection
tape from the ri E erein 25 the order of the

occurrence of A %{} Fgﬁf“étt]l g pe‘\F,%l SR for irradiati ng the dicing tape
with ultraviolet |ight by thé theradhesice. fancghe! the sdicipPntpRfeans and a
det achi ng oper@ddPmotovatietdeni A0trdvielsur {ace rpaohesd It@l@rbarﬁ),e dm the

det achi ng means, | 30,854 cramed; Basadeen, Al all offiet uRen sihe adnesi ve

force of "The surface protection esive orce the dicing
t ape before an®f dﬂ%ﬁ%f]@%l%%@?@l@t tape gHthe SPEHPER IRFQT6PEIR i on. 6. A
waf er processi figpariishadt aaeer 8iyNghd @etbahind meadb &fdrihehecoiqingsi ng the

Stnep ]9f tLead' ”Qa;?é”'qsr SEPUN A1 A [BGRP1 41 AN 1TBAK er Qeded on at | east
one o © ultravzolet light irradiating means.

15 5. A wafer processing method comprising the steps
of
securing the entirety of a wafer which is
provided con its right side with a surface protection tape
adhered thereto, to a frame by a dicing tape adhered to
20 the underside of the wafer;
irradiating the dicing tape of the wafer
with uitraviolet light; and
~ detaching the surface protection tape from
the right side of the wafer, wherein
25 the order of the occurrence of an
irradiating operation for irradiating the dicing tape -
with ultraviolet light by the ultraviclet light
irradiating means and a detaching operation for detaching
the surface protection tape by the detaching means is
30 determined, based on a relation between the adhesive
force of the surface protection tape and the adhesive
force of the dicing tape before and after the ultraviolet
light irradiating cperation,
6. A wafer processing method according to claim 5,
35 further comprising the step of reéding and recognizing a
recognition mark proﬁided on at least one of the wafer

and the frame, wherein



and the frane, wherein - 19 information representing a relation between
t he adhesive force of the surface protection tape and the adhesive force
of the dicing tape before and after the ultraviolet light irradiating
operation is 5 carried out, is included in the recognition mark. 7. A
waf er processing nethod according to claim5 or 6, wherein if the dicing
tape has an ultraviolet |Ilight curing property, so that the dicing tape is
cured 10 when it is subject to ultraviotet light irradiation, to reduce
t he adhesive force thereof, the dicing tape is irradiated with
ultraviolet light after theisdbtageioprepesddminyaperémdehached. 8. A
waf er processiy w%%%h%?aﬁq%rsgbggf&%ea% 918& sut2afl Vglloac'e\flgaéof?rﬁ%e wher ei n
if the adhesive force of the dicing tﬁge does "no r en _ultTraviol et
is irradiated ¥eridenadherive; herediiisithe fHFicw SPPenReIATS Agdt ape is
| ar ger than thatterofchthel staviiatet prigihectiromiiafey bberstirchace protection
20 tape ig d?tﬁﬁ}ﬁ%d%u{ heis"%h@%@&élﬂ iTeans AldRhikhen HaLN9 tape is
irradiated with ul'traviol et [ ght. , , _
7. A wafer gIOCESSlng method according to c¢laim 3
or 6, wherein
if the dicing tape has an ultraviolet
light curing property, so that the dicing tape is cured
10 when it is subject to ultraviolet light irradiation, to
reduce the adhesive force thereof, the dicing tape is
irradiated with ultraviclet light after the surface
protection tape is detached.
‘ B. A wafer processing method according to any one
15 of claim 5 or 6, whereiln
if the adhesive force of the dicing tape
does not vary when ultraviolet is irradiated thereon, and
the adhesive force of the dicing tape is larger than that
of the surface protection tape, the surface protection
20 tape is detached by the detaching means after the dicing
tape is irradiated with ultraviolet light.



