; e3e|j JO6f Ti za PROTECTI VE TAPE APPLYI NG AND SEPARATI NG METHOD BACKGROUND COF
THE INVENTION 5 (1) Field of the Invention This invention relates t@wﬂ

t echni que i protective tape to a wafer surface w tg\“\w\“\m m\\\
formed th %Mmﬁ mm] separating the protective tape. (2) De

the Rel ate rt 1o I'n a conventional process of manufacturing semsgorsttuct or
wafers, a mechdf’Cal nethod such as grinding or polishing, or a chem cal
met hod including etching, is used to process the back surfaces of

sem conductor wafers (hereinafter si n¥l called "wafers") to 15 reduce the
t hi ckness thereof. Wen FREXEE ST ROHs éﬁ’eELﬁBEhY)IM%&N the wafers, a

protective tape is applied to f r wafers in order to
protect the front surfaces haﬁﬁ%@ﬁ&%ﬁ@a&ﬁfﬁﬁ rmed thereon. Wen a
wafer is sent to a back-grinding process, the 20 front surface (patterned
surface) is suction-supported by a chuck table and the back surface is

ground with a { J i INVI%)NTI tape is applied to the
front surface ?{)Ag{i}%}g@é\@a@ﬁe?ﬁ@m ng amag)elgeunder the stress of

grinding ocgurgl')ngytigld Bgth[eqrﬁvesfwééﬁce, and to avoid 25 contam nation of
- Th

the pattern. e wafer thinned by grinding of its back surface could

easi |y be broken dur iTisid hivantieaselatoto bl hinhe forappFiagwa er . due
to its deflection or bending, is difficult to handle. In order to avoid

such i nconveni ppotective bape doos avafexssundace eath at'paeﬁhem formedi f f er ent
types of protective tape to a wafer surface beforehand to prevent damage
and bendi ng of théreambad {orreeparaiingdheaprotedbing tapei on (Unexani ned)

2000- 331968) . us,. a nmethod h bee roposed and i nplenented 10 to
separate in a gﬂpaﬂﬁsqg}@p@mfﬁﬁﬁﬁ%&@m, the two types of protective
t ape appliﬁ to the surface of .the wafer. The use of protective tape in

doubl e pli ¥ as deschfbdgonyentionahprocess olma B! i cati on

el nfor conent - Saupcoudgsde oG A 3 CHEN A BEFBol i B0y i he
process of sepggg{cg%% (gpf,oﬁrsq)ﬁﬁg% b¥& Eﬁé’ﬁlicé{\f‘ﬁ%ﬂﬁﬂf‘i%]]he@?ghe protective

tape in two pl at“once, 't Is sometinmes inpossil separate the
tapes at a tingtdiEelss wedrfl) provesSthe BalckSs@ffachs offldrst protective 20

tape applied to the surface of the wafer and the secon

semiconductor wafers (hereinafter simply called "wafe?s") to

15 reduce the thickness thereof. When these methods are
used to process the wafers, a protective tape is applied to the
front surfaces of wafers in order to protect the front surfaces
having wiring patterns formed thereon.

When a wafer is sent to a back-grinding process, the

20 front surface (patterned surface) is suction-supported by a
chuck table and the back surface is ground with a grinder.
At this time, a protective tape is applied to the front surface
to avoid the pattern being damaged under the stress of

grinding occurring to the front surface, and to avoid

25 contamination of the pattern.



protective tape applied thereto. That is, the first protective could remain
on the surface of the wafer. In such a case, it is difficult to determ ne
whet her the first protective tape remains on the surface of the wafer 25 or
not. -2 The follow ng problens arise when the nunber of protective tapes
separated fromthe wafer cannot be recog nized reliably. Wien it is

determ ned that only one protective tape 5 is separated though the two
protective tapes have been separated together, a separator tape is applied
to the surface of the wafer to _contam nate qor danage. the surface of the

waf er. Further, when Bhematen thianeshby rgmadinrg of iEnbachk sirfpgee of the

wafer, the separajjn t st be.,repeated tw ce,. hence an i nconveni ence
of | owering op%?':\idr ﬁ%@*efﬁ?e gi"@k@? derpaenie rogess TRPRG i s

i nvention has peen e having;regard tos he. state of;.the.art.pnoted above,
and 115 pri mar ooy obe; Sayer hae ARt Wi Ok heliuhls f iU
separating net bl | | Y1 -D0; Lng protective tape
to/fromsem coﬁ%%&q@%mgéférgﬁF%)é@?ﬁggrdgglr{g&?h@q@\gpgég’ %0 by gi ving

rigidity there 90?6&21 BAgHeeiPhesde t6 a‘g}ﬂlﬁri w6 diffae6AL ypasiof this inven

tion, by a protective tape applying and séparating nethod for applying

protective tappsotertivebapete »iwaferarirdacd beforehmhdrtovpitdventpat t ern
fornmed thereon, and separating the 25 protective tapes fromthe surface of

t he sem conducdamagé and bandingefirhwdfenfsre dapgnaseddatentng step for
applying a plurality of protective tages in glies to the surface of the

sem conduct or Rambdicadien (UnexampnedpeD0Pe3829680 th strong adhesion lies
brot ect i ve t apes. appiiiEae: & pread TRRDesR atepoRglan smulerrontate
means of | (He cBbarReBrts e Stheriing URR: all abd vl RS e ©
scparatin9 10 PL LA Fp0BMANYR AR SRR oL IR BUFEL <, LoPcs e
to the surface of thqiseuse BTy RIteLtR! ©ipe in double plies as
described in the above Japanese Patent Publication
(Unexamined) 2000-331968 has an advantage in terms of
15 wafer reinforcement, but has the following inconveniences
encountered in the process of separating the protective tape.
When separating the protective tape in two plies all
at once, it is sometimes impossible to separate the tapes at a
time because of adhesive strengths of the first protective
20 tape applied to the surface of the wafer and the second
protective tape applied thereto. That is, the first protective
could remain on the surface of the wafer.
In such a case, it is difficult to determine whether

the first protective tape remains on the surface of the wafer

25 or not.



Since the upper protective tape is stronger in adhesion than the | ower
protective tape, the | owernost protective tape, i.e. 15 the protective tape
applied directly to the surface of the sem conductor wafer, first separates
fromthe surface of the sem conductor wafer. As a result, the protective
tapes in plies are separated together fromthe surface of the sem conductor
wafer. 20 Preferably, the protective tapes applied to the surface of the
sem conduct or wafer conprise two protective tapes bonded together in plies
as a unit beforehand. The protective tapes are applied as bonded toget her
bef orehand as a unit e tf@ﬁowungmbiﬁmmrww&l@mme srumbeweifer . The
protective tapes applied in plies %o t.he surface, - he sem conduct or

4 of
waf er are sepaPBEREEFWRERAES SePaxAted fuomy Hae virTer annol %%ﬁf@aegor wafer in

one separating_o efa N ?’Z\S‘ Preferably, at |east an upper one of the
protective 5 t&b%’s Eﬁ & in plies is an ultraviolet curable protective

t . It is furth f Lplef. |4 j ' to th
protect i ve. tapes appt G i b tee et PHaF PRty o brofediie Willec or

wafer. Al lgpasis §&6a Rl tl@éﬁ%ﬁct‘}ievﬁvb%ﬁ%t_@étﬁf@%aﬁfe%tEﬁ%‘b%_eho tapes

applied in plies to the surface of the sem conductor wafer is an

ul traviol et cusepaeatdt@Ldtine, bagepardterasiprsisvepplicthw thé ravi ol et

curable protective tape is cured by performng an ultraviolet irradiating
treatment of téerfacetetthe wvafepds aptiamihate ot dasnage thehenefaicerofl y to t he
15 surface of the |lower protective tape. Thus, the protective tapes in
plies are sepatb@ é&‘ﬁﬁ%‘get her fromthe surface of the sem conductor wafer in
one separating opera;nihi)ﬁ Preferably, the | ower one of the protective tapes

applied in plies is heraWhere pretestvetane remainsemr thend 20
| t i ol i ghtpi .t t ed f th 0ot i t ted f
Uhe oo o iuctebagk drtne Fafat Bhe seBarBbHE Sdn I fPBR Apeatels 1o ne O™
f f th j . . i 1 ti 1
e on i rRfE, Y ARl eni R b 18WeRIEE EUEABE: REES ©Ot) YE AR

protective tapgg V.a applied in plies to the .5 surface of the

sem conductor wafer, ultraviolet light is emtted before separating these
protective tapes in plies, and then the protective tapes are separated.
Consequently, the protective tape applied directly to the surface of the 5
sem conduct or SEMAMARY O EFITHE INEENTEO2Mhesi on, thereby facilitating
separation fromthe seni conductor wafer. In this invention, for exanple,
the upper Bne of t he Tiristisyeniton hsssbemmimadeihavingregard be the

non-ul travi ol et curqafgtl e protective tape, (f[ t he, | ower _.qne a non-ul travi ol et
10 curabl e proitédeidfthepet neted ahove, gnd MicPrignareoieet b of the

protective tanes appl | gd b YL 5155 Sy 88Uk F Yok 48 ting method

capable of easily applying and separating protective tape
to/from semiconductor wafers while reinforcing the wafers
20 by giving rigidity thereto.

The above object is fulfilled, according to this inven-
tion, by a protective tape applying and separating method
for applying protective tapes to a surface of a semiconductor
wafer with a pattern formed thereon, and separating the

25 protective tapes from the surface of the semiconductor wafer,



Since the |lower protective tape has a rough surface, the adhesive of the
protective tape applied thereon enters 15 the bul ges and di npl es of the
surface of the |lower protective tape. Thus, an area of adhesion is

enl arged, and the upper protective tape adheres firmy to the | ower
protective tape. Preferably, the protective tapes in plies are repeatedly
applied as two separate protective tapes. Wiere two 20 protective tapes are
appl i ed separately and repeatedly, for exanple, it is preferred that at

| east an upper one of the protective tapes applied in plies is an

ul traviol et cutldneethed eempuisingan applyingstapfopapplyiag @ t hat
ultraviolet light i.s em,tted to the protective tapes plied in plies to
the 25 surfacePBiralHy gkﬁi"@’%ﬁ?&h‘(ﬁ bapomtapliey te f erﬁ‘%ﬁgéﬁ i(&ethl‘%apes -6 may

preced ng apprTeatra st Bt el dets ERIES I A ARSI,

. o i _ f

S the first procabbionlBaRhfbab. a4 PR BHOLERLES SPBIEIERY Conduct or
wafer. and o Nepjdinseagn ayer ERb HOtLenTo RrRRPhbFHeHTH PReSUERACC of the

first protective tape, ~then u viole ( S emtt toward the
protective t ap@q)axfﬁtﬁﬁgral intel Yimultheapioletive thiped $n Plidd Arhowar d t he

protec 10 tive tapes after the protective tapes i'n plies are bonded

toget her in a tleedunfacet eptipe seaticopdarpodr weaferrbyinedms pfdhect i ve tapes to
the surface of the sem conductor wafer. When ultraviolet light is emtted,
t he adhesi ve dfepdmatorttapei ol et curable protective tape is cured to bond

the 15 protective ta%_s firmy toq;gther. Thus, .the protective tapes in
plies are separated VWi tee protestive taperaprlyingtard sepagstingt or wafer in
one separat i ngxgg)%ﬁrg tion. .Preferghly, a |ower ,one of the grot ective tapes

[

appl i ed :r}Op:. _ a‘f?"P('gﬂ’Irfiul%gitBI 15 AV BT I B Ve EAP SR AT50 L
the sem conductaPisaABbIEE wiEh i Brotefe i bant Wi g MRS ERERRY 1T e T
surface of thqﬁ??&,&f’ Ct&ih ac Bf‘ﬂhbrs%‘fhfﬂﬁ'{éi&étb?tiggfé}r otective tape

is applied dir to the surface of the sem conduct or waf er. After the

protective tam@mnd@ théRippeddprdtertivestdpe id8trohger HYhIMRION thas
sem conductor wafer, ultraviolet light is emtted before separating these

protective tapdse lowet iprotective thpe, the lpweirecdstvprotustivatapsepar at ed.
Consequently, the protective tape applied directly to the surface of the 5
seni condudior thef profective talpe applied directiyitedihensurfaceadfyteaci | i tati ng
separation fromthe sem conductor_wafer. In this i nventqiargn, f?r exanpl e,
the upper one ssSmigandngiorcypler,ifirstsenanates tranpthe surigceef he

o T O e bl GOk RFL YA S . S B R & Vi ©
protective tangs, aBRLIRDArAtBE 15¥etRsr Broa Hb SHEEARSof the

semiconductor wafer.

20 Preferably, the protective tapes applied to the
surface of the semiconductor wafer comprise two protective
tapes bonded together in plies as a unit beforehand.
The protective tapes are applied as bonded together
beforehand as a unit to the surface of the semiconductor

25 wafer. The protective tapes applied in plies to the surface



Since the |lower protective tape has a rough surface, the adhesive of the
protective tape applied thereon enters 15 the bul ges and di npl es of the
surface of the |lower protective tape. Thus, an area of adhesion is

enl arged, and the upper protective tape adheres firmy to the | ower
protective tape. This specification discloses the follow ng solution al so.
20 (1) A separating nethod for separating different types of ultraviol et
curable protective tapes applied to a surface of a sem conductor wafer with
a pattern forned thereon, the nethod conprising: an ultraviolet irradiating
step for em ttohthesemicoaduster wafgiang saparakad begejtherfronedheccor di ng
tothe 8  types of ultravialet curable pratective tapes; and a
separating ste UIF@C%@EQ}%WH&C@H@“&F% é‘fﬁfgyént%%@f’%é?]&g APERAT he
ultraviolet iryadiation. For exanple, to give rigidity to the sem conductor
5 10 wafer fort@&thin, different types of protective tape are applied in

|| h f ' .
Bopiied in plios ar o FaeteianpAtaradt Arf hpbRe s LSRR RREREe: T one
separat i ng 50pefaﬁ§ésoﬁggm‘6pﬁ?bhe%ei% QubtavidfedLhf SbRNSfotdttAftnesi on

bet ween the protecti tapes, all the protective tapes may not be separated

fromthe surfagmpef IThis Aeroheansksfeeabl@tlat ultiendolapightiisg operation.
According to the invention (1) above, different types 15 20 25 of

ul traviol et cuemhittedtothetpnodettvestapes applieddn plipkitestheostibfaceur f ace of
t he sem conductor. wafer, and ultraviolet light wth a wavel ength varied
accordi ng to tofethe gemispnducter moafer. curabl e protective tapes is enitted

i ndi vidual ly. Each ultraviolet curable protective tape is exposed to the
ul traviol et |ight ha’ﬁtd@a&t&%ﬁf‘épﬁm Pratectane tape tﬂ,le REPPRCHYR mmat i ng

f f th t ect. ve. t ap fi bopded by curing of th
adneel ve, Khe GHIRCRPPYE hBUSRAG BeF PUTHARS LIPS EBMIEORIBLEF er 1 s cur ed

RPN NC

protective tape e surface of the

serm conduct of_yihgkival o hd eiaviBliet SERMR! pibtechive tARCISELL B EF

DESCRI PTI ON OF or the purpose I Tustr ng the invention,

there 5 are SW@eirfbﬁh@ngrmmﬂ%ﬁﬁl&ri&kaﬂi&ﬂiﬁﬁvﬁbﬁlﬁnﬁﬁﬁ of ghently
preferred, it being understood, however, that the invention is not limted

to the preci seprtestiyertapesappiiest i ptiesalto taddserenfinmlyRiogthd is a front
vi ew show ng an outline of a tape 10 applying apparatus in a first
enbodi nentl5 Fisprface ofdheclosver protective vape. i IThas,rthe pyoteataye
tapes in plies are separated together from the surface of the
semiconductor wafer in one separating operation.
Preferably, the lower one of the protective tapes
applied in plies is an ultraviolet curable protective tape, and
20 ultraviolet light is emitted before the protective tapes are
separated from the semiconductor wafer.
Of the protective tapes applied in plies to the surface
of the semiconductor wafer, an ultraviolet curable protective
tape is applied directly to the surface of the semiconductor

25 wafer. After the protective tapes are applied in plies to the



applying process; Fig. 3 is a schematic front viewillustrating the tape
appl ying process; 15 Fig. 4 is a schematic front viewillustrating the tape
applying process; Fig. 5is a viewin vertical section of a wafer with
protective tape applied in a plurality of plies thereto; Fig. 6 is an

expl anatory view of an operation to 20 irradiate the wafer with ultraviol et
light; Fig. 7 is a front view show ng an outline of a tape separating
apparatus; Fig. 8 is a schematic front viewillustrating a tape separating
process; 25 Fig. 9 is a_schematic front viewillustrating the tape -10
separating pr otedacemfthe semycandustomwiafery gHirayielgtilightis amitg the tape
separating process; ,and Fig. 11 i§ a front yjiew show ng.an outline of a
tape 5 applyi n@(ﬁ%ﬁﬁ?r& ﬁ%p?wt&nge&ﬁﬁ? E?ﬂf@@¥ﬁ@n¥ap®£ Bt QO THE
PREFERRED ENMBQDI NEt S Pr e%f e?r edt enbodi ment s o£ 4hi ﬁ?l nvent in% il | be
described in detedt MRASEIREHYE " AGHAT L PEPBREEC G0 HIESEANR ’}Aﬂb%. <Fi r st

Enbodi nent > Prﬁ%‘ﬁ%tggﬁfenaﬁﬁg a%?ﬁié’d p_gré\g%kg@? tﬁ%fé:ﬁﬁ'ﬁgg%?rtmi ng a protective

t ape appl yi ng I stIrnvention ape applyrng apparatus used in

this 15 enmodi g&ficondbichs %?gf Oedruitl lo% & RAGRIKESIbRE thep¥hpgs. Fig. 1

. I ;
is a front view showmng an outline of a tape applying apparatus.” Figs. 2

through 4 are feikt@iing depintation\feonl thé iseaticonduchopesflerye tape applying
process. 20 An apparatus 1 for applying protective tape to sem conductor

wafers, in this enbolihrtdns inveatron,doe emmeple,2tHouppermne oftheot ecti ve
tape Tl along wth a separator S, a separator collector_ b for separating
and col | ecti nqlltdfecsié?pagmeﬂ applieshin péiesrwagche venonpeltrayialethuck table 7
for 25 suct] On(;usrua qgrlgzi‘oq:%cavseetna{pceo,ngrut té) io&%i‘eorne\/\;/l(nhoer;-%ilir:]?a]:\;igiet- 1
10 curable protective tape.
Further, the lower protective tape of the protective
tapes applied in plies has a rough surface.
Since the lower protective tape has a rough surface,
the adhesive of the protective tape applied thereon enters
156 the bulges and dimples of the surface of the lower protective
tape. Thus, an area of adhesion is enlarged, and the upper
protective tape adheres firmly to the lower protective tape.
Preferably, the protective tapes in plies are repeat-
edly applied as two separate protective tapes. Where two
20 protective tapes are applied separately and repeatedly, for
example, it is preferred that at least an upper one of the
protective tapes applied in plies is an ultraviolet curable
protective tape. It is further preferable that ultraviolet
light is emitted to the protective tapes applied in plies to the

25 surface of the semiconductor wafer, or the protective tapes



simply called "wafer W) thereon, a tape applying nechanism 8 for pressing
and applying the protective tape Tl to the wafer W a cutter unit 10 for
cutting the protective tape Tl on the wafer Wal ong the circunference of
the wafer 5 W a tape separating nechani sm 11 for separating residual tape
T2 fromthe wafer W and a tape collector 13 for collecting the separated
tape. The construction of each nmechanismw | be described in detail

herei nafter. 10 The tape server 2 guides the protective tape Tl with
separator S drawn froma_tape bobbin 3 to nove around and wind on a group
of gui de rol | emsaybeThendegdogebhern and vltzappolet dtgltyemiveed inad wal |, not
shown, and is ¢hegked agai nst fotatiopn by a byaking mechanismor the |ike.
15 The separ at g degoprer §1gaaEBﬂF@él0Fh@t[ pratectdvipdopesddmy t he

vertical wall pot shogwn, and is operatively connected to a driving device
such as a noto .e‘f’Hugg%(FﬁJeﬁtﬂalﬁe@&‘)ﬁi‘%ﬁr&a%rns for adjusting position of
sucti on-suppor t1 ng t aedraredted ErfSRSE AdeRPa o eiaPely SR e '
appl yi ng maehagie firds D e8cliv8 TR e £8H1i08! (4 tHe Subfide Of 1o i n Dody of
the apparatus and operatively connect ]to a driving device such as a notor
not 25 shown, §OmhGosldueedY @ aferahditherlthé Bacehdgiotestive@pelds frane
rotatably supports an applicator roller 9 which is vertically swng by a
cylinder or thepplikd teothssowfacerofishe thetanoitectivertapd, l;atd $happl i es the
protective tape Tl to the surface of the wafer Wwhile pressing and rolling
on the 5 surfaedravieles light ixemittedpeward theprotacsivaibapedo is
vertically no\;gil e by,alift nec‘higifjn}l not shown, between a standby
position and aAltermativelysitlieaviolet Hghtila gmuded tomeard themueder1. " The

cutter unit 10 .cuts the protective tape T1 along.the to,circunference of
the wafer My TH¥eitape sr&ﬁﬁn@m’ﬁ@eﬁ&ﬁ tHhos th plies areshendger cof hel d by

e, ot ot 08 Lot PRSP MRLRlA BEtpoTrocL o @
i di I T |1 12
09,9 ety P EDL  WER S OBA B o |

which is verti y swun y a cyl e not s .
separat or rol I'Whde uléravie¥étdHght 9s ¥aRMtale the YaRdEveRifehe/V t he resi dual
tape T2 which is left thereon after the tape is cut along the circunference
of the wafer Wlt2avidleticapablolpretéctivd 3abassawreld exbond tiebbi n 14 sup
ported by the vertical wall not shown, and is operatively connected to a
driving dawi cepratetive tapes firmlyntogathera Prhvst therpneteatireetapes of
protective tape Tl is drawn fromthe tape server 2 and fed onto the wafer
W The col | ectimplies ansheepanatedstagather fispm bhe guniaeg ofidliece to wind up

the -13 resi dual tape T2 Iefft after a cutti.ng operation. A method of
appl yi ng pr ot 8IEORARetar waler 1 one; SLRATAINE ORGNALIYR descri bed with

RN L R i
uee 10 a0ply 4 IGHTLEPRBY 1 URPEIBORAShiN RRL VB B A o

in this empodiyheaviclee IP%thf i épibtedlBefdi® fhe profdcdivs thpesizaee T1 applied
directly to the surface of wafer Wis the non-ultraviolet curable type with

a substrate haspuwratedofrone thordamncondugbrsuafeace). Preferably, its
surface roughness is at |east 100 (Angstrom when the centerline surface
roughness i s neasur efdihenprotactive tapes apipdies inpdlesets the suafacather e t he
center surface ughness of the substrate

of the semiconductor wafer, an ultraviolet curable protective
tape is applied directly to the surface of the semiconductor

25 wafer. After the protective tapes are applied in plies to the



surface is 100 or above, the adhesive of the protective tape applied
thereto enters bul ges and dinples of the substrate surface to enlarge an
area of adhesion. That is, the protec 20 tive tapes firmy adhere to each
ot her. Were the center surface roughness of the substrate surface is 1001
or below, the adhesive of the protective tape applied thereto has a reduced
area of adhesion. Conse quently, the protective tapes adhere to each ot her
with less 25 strength, and only the upper, second tape could be separated -
14 in tinme of tape separation, leaving the first protective tape T1 on
the surface of suafage ¥ the selmicavidalctbr cuafelrl eltyepaopetohght iis@mspe i s used
as the second protective tape T3. 5 Each of the two types of tape Tl and T3
isin roll forheddefpse separating these protectiveéapes angylées andoperati on

for applying protective tape.in a plurality of pli to the wafer Wby
usi ng the abovEﬁ?M pEQt 1‘@5@%@% ave seRsgateland-amsegien FEBe

| vi 1 1.wll be.d i bed. fi d d
i ng aopaPBRbBidtive thbe e SikectiE o e MR o RES ol et bur abl o
|ying appar BFHLCCh : dher _ b
P otrat us ha Emitohfytter Hhibs RRBIAPRIPeY it alifBsldd Fnd@Rg, 2PRl ¥ 10
tape bobbin 3 pleiliiGtiaeQofatHEN BN HAS ARAN ARt WaTSL Wis placed

on, positionally adjust o and sucti on-supported ty t ck table 7 of
the first tape applyilpotliepiaivaintéon Afort &k smisleNthe agpdyovheiof thed. 1, the
20 tape applying nmechanism 8 and tape separating nechanism 1l are in an
initial positipnotdactivethpés appdted anglidentay bera mornt-ultravioldte upper
standby position. After the position of the wafer Wis adjusted, the

appl i cat or rol Cerableoprotestiveptapepdythe lowerone m Bonsultsagialay downwar d.
Then the applicator . roller 9 rolls in a - 15 direction opposite to the

t ape runniffg deveableoprotaciive B8Peto right in Fig. 2.) while pressing down

ni form y over the suvieieEabl he tver Drbtamiare theedgbergprpie
tapes applied in plies has a rough surface.
Since the lower protective tape has a rough surface,
the adhesive of the protective tape applied thereon enters

15 the bulges and dimples of the surface of the lower protective
tape. Thus, an area of adhesion is enlarged, and the upper
protective tape adheres firmly to the lower protective tape.

This specification discloses the following solution
also.

20 (1) A separating method for separating different
types of ultraviolet curable protective tapes applied to a
surface of a semiconductor wafer with a pattern formed
thereon, the method comprising:

an ultraviolet irradiating step for emitting

25 ultraviolet light with a wavelength varied according to the



5 mechani sm 8 reaches a termnal position, the applicator roller 9 is

rai sed. Next, as shown in Fig. 3, the cutter unit 10 is lowered to the
cutting position to cut the protective tape Tl. The cutter unit 10 is
turned to nmake a conplete circle 1o circunferentially of the wafer W
thereby cutting out the protective tape Tl around the wafer W After
cutting out the protective tape T1l, the cutter unit 10 is raised back to

t he standby position as shown in Fig. 4. 15 Next, as shown in Fig. 4, the

t ape separating mechani sm 11 takes up and separates the residual tape T2

| eft on the wat@peswinilizaviolethguoalele phetegifvwer tapés) am@ direction opposite

to the tape running direction. Wen H}e t ape separating nmechani sm 11

reaches a 20 terni nald PRRAF}IGREIF LD WP&&W%%H{G tHRes ape

separating mechani,sm 11 .angd t ta | yj.ng. mechanism 8 are noved in the

tape running d l?et?éf’ﬂo lgééget‘g%Fﬂ‘éPqﬁﬁgEfré?/dlﬁg]s,qrf'i on shown in Fig. 1. In the

meantime, the residu i g.r t l: I bbin 14,
Fhopt EREmie) S0 b SeHRLP oI SOLEGAIRGDO

while a 25 predetermned qua rawn Trom ape -16

server 2. Tfis ff&@e%ﬁii‘ﬁgféﬁ%t e%iélg%% ycva%t & Ygetape Tl to

t he surface of the wa I'rsttape i'ng apparatus. The wafer

W with the prapphiedvin phies tbltla@Buirpted 6f thé Rensieohdertbhersflr. i n the

first tape applyling apparatus, is transferred to the second tape applying

apparatus. |n The proteetivetmpepnpyliegl hpplicst are t6 be separatddi s
positionally adjusted on the chuck table, and then the same operation as in

t he above fi r sfromapbeapmmyconduohorr wafer in dne separatingtepenatignt he second
protective tapﬁé)TS over, the fir rotective . tape T1. In tine of this tape

tp .
appl i cation, t W%V%rbe;artma@f$m| ferenee An adkesionsbeleveenithe second

protective, tape. The, adhesi ve of .the second protective tgpe T3 thereby
enters 15 thd BER&CEYs Lapes,A Jb&e@r%ﬁ?ﬁg’d’ R&S gray P@tgffb%ﬁ’%te surface

f the first ' Td t I . f hesi on. As
Cesul't, a5 shouraniiars 8 Sutack il bR Bp AR R p R IR M ape T3 is in
i gh ' .and 20 di npl f th f f b
tight contact #ﬁ)%%ﬁg%ﬁu%%%ﬁg O dinples of the surface of substrate Kl

of protective “wafer Whas rigidity with the protective

tapes T1 and T3 appl ifg@oirfirdg RbWha! iﬂ%rﬁoﬁ'(ﬁ?%ﬁd@%{ Wifferdht eype¥ Wi th the
two protective tapes applied in a plurality of plies thereto are

transported i nofubtaasidlet durabldpradéetivetapesrarappplididin plies texanpl e.
When the cassette -17 is loaded into the wafer nounting apparatus, for
exanpl e, the viliesurface ef théesenicondudthr wafereams ulttravaoles light,

with a wavelength varied according to the types of

ultraviolet curable protective tapes is emitted individually.

Each ultraviolet curable protective tape is exposed to the

ultraviolet light having a different wavelength. Thus,

20 while the mating surfaces of the protective tapes are firmly

bonded by curing of the adhesive, the protective tape applied

to the surface of the wafer is cured to be easily separable

from the surface of the wafer. As a result, the protective

tapes in plies may be separated together from the surface of

25 the semiconductor wafer at a time in one separating



and transferred to an alignnent stage by a robot arm Each wafer W
transferred to the alignnment stage is 5 aligned based on an orientation
flat or the like. After the alignnment, as shown in Fig. 6, an ultraviolet
irradiating unit U descends from a standby position above the alignnent
stage AS and emits ultraviolet Iight toward the wafer W The ultravi ol et
irradiation cures the adhesive of |0 protective tape T3, and by its
anchoring effect the protective tape T3 bonds firnmly to the surface of the
first protective tape Tl. That is, the protective tapes T1 and T3 bond
together with PRéravodd strength. The wafer Whavi ng undergone the
ultraviolet 15 irradiating process is transported to a nount frane prepar
ing unit, to be supported in a state when the wafer Wis placed for a

separating ste WA | i AT A O frame f by neans of
adhesi ve tape pﬁ@@q?ﬁﬁ%@c@%m@c@%m er Wsupported by the
20 ring-shaped frane i r_ (54 " . | F') is
transported to the Seff)oalﬁgﬁég%ﬂﬁoésg %ﬁfém§¥%ﬁ§1§l€:@%ﬁﬁgggh@5{<%ﬁgpe 19 of
Fig. 7o be deseriiarn NABIdaLARIncEseeRal IbaHs WRIG abbe Tirst
protective tape T1 with the su strage having a rough surtace is applied to
the wafer 25 Wragehilgasrdfberad oitasdingeuhdpestbddothdviever tilam ghet curabl e
-18 type is applied. ‘As a result, the adhesive of protective tape T3
enters bul ges mvenfiionl issnot linbtedusd thee précisebstraaigeénofaridie protective
tape T1 to enlarge an area of adhesion. Utraviolet light emtted to the
waf er Win thinsiraneentalities shoswadhesi ve of protective tape T3 which, by
its anchoring effect, bonds firmy to the fjrst protective tape T1. A
protective tape sepanig ﬂgISn%tfmty Yiew snga@s&anb@wﬂm&pf antgPet ect i ve tape
separating, apparatus for executin 0 the protective tape separating nethod
inthis e%&di%ﬁiyl\ﬂg Fpﬁérﬁg‘é%ﬂp%eérﬁé ?é‘?l%\ﬁltfﬂepgf erence to the draw ngs.

Fig. 7 is a front vi show n. out.l isn f.t ting apparatus.
Figs. '8 through 10 afdtesrhaeBPyRRNiG E6hF vidy UMM SRRt o P ape
separating pro : paratus 15 for separating protective tape from
sem conduct or iﬁlxg?gxlgjgspﬁ& I'$ enbodi nent, has a tape server 16 fox
supplying a separati Rigt 80@ d Schanfdtie frémbbeewdiRtratisl i 4peorting a
nount franme F, a separating mechanism 20 for pressing and applying the
separating tapgpplying pro¢dss; protective tape T3 applied over the surface of
the wafer Wand separating the separating tape Ts together with the
protectivelik ape T3, &ng. 4 isabechematic frorview itloistratinggthwmtapeapes
separated fromthe wafer W The construction of each mechanismw || be 25
descri bed i n RPBINICPEIGRIfer. -19 The tape server 16 guides the

separating tape Ts drawn_from a tape bobbin 17.to t.he separating nechani sm
20 by way of a gui derFr%’e’t RIS ?Lé’?eWHE‘Y% cabaggtion pfja w B(W’ct%’d by a

vertical wall polidR'tape AppIfdt' ek o BRUGY OPP1SL HR LSS for adiusting

posi

M

Fig. 6 is an explanatory view of an operation to
20 irradiate the wafer with ultraviolet light;
Fig. 7 is a front view showing an outline of a tape
separating apparatus;
Fig. 8 is a schematic front view illustrating a tape
separating process;

25 Fig. 9 is a schematic front view illustrating the tape

.10.



tion of the mount frame F transferred thereto. The chuck table 19 is
constructed to suck the back surface of the nmount frame F. Further, the
chuck table 19 has a frame thereof held by a rail of a main body of the
apparatus and | 0O operatively connected to a driving device not shown, to be
slidable in a running direction of the separating tape Ts. The separating
mechani sm 20 has a separator roller 21 rotatably supported by a franme

t hereof and vertically swng by a cylinder or the |ike not shown. The
separator 15 roller 21 is operable to press and apply the separating tape
Ts to the surfaepavdtimgeppoastsecti ve tape T3. The tape collector 22 has a
col l ecti ng bobbin 23é,§up ported B}é the vertical | not., shown, and
operatively con nett dtig d Oalsgrisghggnalegifeent vaewadlustgatiorg he temewn. That
20 is, a predetermned quantity of, separating tape Ts is drawn fromthe

t ape server 168%@1‘4@&%9,}{(%@[8% er W The collecting bobbin 23 is driven
by the driving devicegtow nd . sep i a (el ith the
protective tape T3. TIEEQWO% %#‘P%Iégg}%&Sﬁ&%&]ﬁgsbﬁg@lﬁ%@%%g%pgppl ied in
25 a pluraldty j r will be -20

descri bed va t haﬁé#@lrdgégbtﬁgﬁgﬁse?gre{a%@ﬁ%@ eﬁ‘??ﬁ%ﬂ?‘ glrt't ape separating

appar at us having the above construction. As shown in Fig. 8, for exanple, a
sem conductor 5 10 15 20 25 wafer Whaving applied thereto the first
protective tapPRHECRIMEIGDDEIF AMEENEREFERREIY EMBOBIMENTSe second
protective tape of the ultraviolet curable type, and the ring-shaped frame
f, are joined at thePraferrad éaﬂlmilmentﬁaoﬁdﬁms'nmniapn wiltbe form t he
mount franme F. _This ynt .fra F is placed._on the chuck_table 19. The
mount frame F @‘P%‘ébggsmp@%'iﬁlﬁrg}%ﬂ@aﬁﬁrl)’%ltbdr‘%fﬁaeé%ttp&hﬁsdb%ﬁkted. Then,
as shown in Fig. 8, the chuck table 19 is noved (leftward in Fig. 8) to a
position i n’g“ *he separator roller 21 in contact with a peripheral

portion of the wafer . r.the position of the nount frane F is

adj ust ed, as shown |r$\ff'—11r€{ t]igflbf’aém?@;%r ator roller 21 is swng down and the

chuck table 19 is no LI ' ' [ of the separating tape Ts.
RO BTSSRy 200

Wth the movenment of 't . he separator roller 21 rolls over
the wafer Wpressi nQB&Sréﬁ@%bﬁHiﬂgé%Eétérc%i\tré‘%éﬁerhpﬂ%hg'rﬁethB&
separating tape Ts is applied to the uppernost protective tape T3, and the
protective tapa RBisndveritiens apapd applyiageappasahes usgdtiretleiso i s taken up
and separated together with the separating tape Ts. At this tine, the

prot ect i velst apembbdimdnt wtillshedeacribed>with reference to the

drawings.

Fig. 1 is a front view showing an outline of a tape
applying apparatus. Figs. 2 through 4 are schematic front
views illustrating a protective tape applying process.

20 An apparatus 1 for applying protective tape to
semiconductor wafers, in this embodiment, has a tape server
2 for supplying protective tape T1 along with a separator S,
a separator collector 5 for separating and collecting the
separator S from the protective tape T1, a chuck table 7 for

25 suction-supporting a semiconductor wafer W (hereinafter

.11.



fromthe surface of wafer Wsince the adhesion of protective tape T3 is
stronger than the adhesion of protective tape T1l. As a result, the two
protective tapes Tl and T3 are separated together fromthe wafer W 5 10 15
When the chuck table 19 reaches a termnal position as shown in Fig. 10,
the separator roller 21 is noved upward and the chuck table 19 is noved
counter to the tape running direction back to the initial position. In the
meantime, the protective tape T3, which is joined and separated with the
separating tape Ts, is wound up around the collecting bobbin 23, while a
predet erni ned suaply colled 'SepfeaW'NdhexgenTa tapeingmiygm t he tape server
16. This ends the _operatiop for separating the uppernost one T3 of the
protective tap@he‘-‘éwlﬁé‘%l &@)rtmgesssgpg@gi @pr{lﬁmg«,&ﬁ@rpwemme@m bed above,

Wiy be separ bR togarHer 1h SrBHEunin s B oD suBmiihe Radlirdee o
the case of apiiyt ng. Chrts PRt Wil BcRlp R (e bute IC0P ¢

the above f4 rsyy espqdeBartitify MEChRAIIME I FHL € ai‘Q@ir{g f'ééidugl

non-ul travi ol et ‘curabl e type wi th a rough surface and the second
ul traviol et cugghs &2 filoan the weifes WDQnﬂ@QaPEFHdHéIﬁoﬁFl@f@t us. Like
[

reference nunerals will be used to identify ke parts which are the sane
as -22 in theollectihgdieose pardatedatapeli f ferent parts will be described. As
shown in Fig. | |, the apparatus 1 in this enbodi nent_includes two tape

servers 2a and 2b, adlepponstmyction of eachfmechpmisimyillnben plurality of
plies prot ectide t apeg .T1_ and 1'13 drawp fromthe tape servers 2a and 2b, and
an ul travi ol et4¢$4130¢ tlnr@e‘iﬂ# epeiRAtteki tting ultraviolet light in a

f, feedi t tecti f th | yi |t th
e W 1§ The t ape 1 aS Saryr SRS Hit pettetdlvd kgfeil yith 2T 1
t Sd [ t ' I 4a.
The tape serveic Iy AidTdS e RSP eApe olitns T bt BT 8 o7 o
f t balbi t | it : : ;
20 and 26 1 s | R g of BBRE IEs ! THE, e Dol e e

agai nst rot atiQipportedbpkd tertieahals Mot shb®, aeed idbheaRBdyi ng unit 4c
has two, upper and | ower” 20 rollers for pinching the two protective tapes

drawn from t heagapstaotaeion Ba sabdaking andchaaianngy thel 18l yi ng t he
protective tape T2 to the protective tape Tl. The separator collector 5 is
arranged tI& col | ect Tihe separatosrcadlestopibohastd oellecingmokbiand from t he
applying 25 unsi&pggrtteﬁrl?;%ﬁeavér%licla rwg?l' nz)t2 %hown, and is operatively
connected to a driving device such as a motor.
The chuck table 7 has guide pins for adjusting posi-
tion of the wafer W placed thereon with reference to an
20 orientation flat, while suction-supporting the wafer W at the
back surface thereof.
The tape applying mechanism 8 has a frame thereof
held by a rail of a main body of the apparatus and
operatively connected to a driving device such as a motor not

25 shown, to be slidable in a tape running direction. The
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The ultraviolet irradiating unit Uemts ultraviolet light toward the
protective tapes Tl and T3 in two plies drawn fromthe applying unit 4c,
with the separator S sepa rated and collected. 5 Wth the above
construction, the two protective tapes drawn fromtape servers 2a and 2b
are bonded together before being fed over the wafer W The protective tapes
Tl and T3 in plies are applied to the surface of wafer Win one applying
operation. 10 The protective tapes Tl and T3 applied in plies to the wafer
W are separateq together % omthe surface of wafer Win one separating
operation in tHaMEpMtata 5'§t1@p9rts1apha1@p raber rehler 9 wérehdse, the two
protective tapes_are

applied to the.wafer Wby..usi ng, oply one.tape 15
appl yi ng appar Serdcally SRUNERY | e‘éil}\gﬂr@ﬁetr}ﬁh%& ’é&f ?BPé’ﬁby.T % hi s
enbodi nent, th I i f i : rable typs. i s used as
t he second pr oﬁé%tai%\tlpg?@gég,}qggﬁ g%’h@&e%“ﬂéi’%’%@%% Ltfri%% féé%u‘iq}‘? avi ol et
curabl e type useeh i : i I i,ating unit U
20 may be om '??Meldg%%hl S |en\w51ff?ow %ﬁﬁeop trFlgsmlwt e%ﬁpoﬂlﬁglg’f%égglgi ng enbodi
nents, but grayshefaredf tled pestdctivevape(Tt). | n the above protective tape
appl yi ng nmethods, the protective-tapes in sheet formare fed from stock
roll's, 25 and appl i e@Thercnticasunit 16 isutdritiglbumevable bye L€t i pheries - 24
of wafer W The tapes may be cut to the shape of wafer in advance, and
repeat edl y appmeshamgny, notshpwimHeetvegess anstardbys posttiionased a oget her
before application. (2) .The Fbove protective tape appl ﬁ_@elng net hods use 5

t
the first prot@&kting negitiosy fameuttsng biher protectivectapsild .t ybhewi th a rough

substrate surfacg, and.t second praotective tape of the ultraviolet
curabl e type. %@eﬁr‘b@’écﬂs%‘%zg@s&éﬁcg‘@%@&? ﬁﬁr %i?é‘g € owi ng

conbi nat i . A.conbd nati on the i kst protective tape of the 1o
non-ultra\cllﬂﬁl e‘flr§ﬂ£1§l8fr§nféﬁmetwa£e¥§ﬁgh.substrate surface, and a second
protective tape of t = Ll i ej i.nati on of a
first protective tapgq})%]eﬁg S%P?\rfgﬁrg gfé’%lﬁ%%ﬂ%ﬂﬁylﬁg@ﬁ%@r ough
substrate surfggseotiibld I5PERBY-AT BF ChbiMaihaRRIPES thE diifd@miu@ et curable
type with 15 an ordinary substrate surface given back surface treatnent; a
combi nati on of and Wpratatirelyagmmeadtednto ardiiviiy desiedistichwviohet curable
type or of protective tapes of the ordinary ultraviolet curable type; or a
conbi nati on of matpr uratl showaof tprhe shidable indde tipe tanming diypetion.
different 20 t’i(ﬁes. (3) In the above protective tape_separating nethod, the
chuck tabll® 19l'hg fxpmgretatablysuppertsumaepgratoreellon 12 which is

vertically swung by a cylinder or the like not shown. The

separator roller 12 is provided to separate from the wafer W
the residual tape T2 which is left thereon after the tape is
cut along the circumference of the wafer W.

20 The tape collector 13 has a collecting bobbin 14 sup-
ported by the vertical wall not shown, and is operatively
connected to a driving device such as a motor. That is, a
predetermined quantity of protective tape T1 is drawn from
the tape server 2 and fed onto the wafer W. The collecting

25 bobbin 14 is driven by the driving device to wind up the
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I nstead, the separating nechanism 20 itself may be adapted novable in the
tape running direction. 25 (4) The above protective tape separating nethod
-25 has been described by taking the nount separation for exanple. The
nount separation is not limtative. Protective tapes applied in plies to
the surface of a wafer not supported by a nount frame nmay be separated. 5
This invention may be enbodied in other specific forns wthout departing
fromthe spirit or essential attributes thereof and, accordingly, reference
shoul d be made to the appended clainms, rather than to the foregoing

speci fi cati on, regiduaditege 'hg lehe atieape cuttingeoperationon. 10 - 26 What is

claimed is: 1. A protective tape applying and,separat.i ng thod faor
appl yi ng protective ﬁaﬁé%ﬁl%iﬁ @lﬁ’rﬁqﬁb%g probediaye @638&&%@r{§rﬁ§¢¥@fm th a

2’3??3%2 of r?ﬁﬁpb@%&ﬁﬁb@? Greiabram i teBre s dhn A R s i ng
of “2ai d sem oo sl Afmyh¥ Alp R iChbt g BBE P LABRMRHAE, Tong ™
adhesi on |is B9 thaPenfiAnsARAWGItADEABPIYiNk APPLYANG Aragpail of lape

over said protective tapes applied in pli d separating all at a tine

the protectivetg ap?$y ity PHIfEsrd Oty péeof Profectivd tapednld plashHepduct or
waf er by neans of the separator tape. 2. A protective tapée applylng and

separ ati ng netdibplies tdeflicnsdrfacecofeaci wafeer ei n said protective tapes
applied to the surface of the sem conductor wafer conprise two protec 20
tive tapes bonded toJdentwoitypes efprstextive tapeisedhianthissembadiiet ecti ve
t ape appl yi ng and separ atfj ﬁ% met hod as defined in claim2 wherein at | east
an upper one ofmedHireHAsteLOWRE t apes applied in plies is an ul traviol et

cUr bl e 28 oL et VL SR T ot faBEhESbi el AT BRI,
cerm conduct or SLHAFS & VARG BF 1a RS UBLER ARG B 368hH (2thoa as
der e L a4 e LANGGe HR1ALe DN PR 9P 0 I
bly, its surface roughness is at least 100A (Angstrom) when
the centerline surface roughness is measured with a stylus
15 surface roughness tester.
Where the center surface roughness of the substrate
surface is 1004 or above, the adhesive of the protective tape
applied thereto enters bulges and dimples of the substrate
surface to enlarge an area of adhesion. That is, the protec-
20 tive tapes firmly adhere to each other.
Where the center surface roughness of the substrate
surface is 100A or below, the adhesive of the protective tape
applied thereto has a reduced area of adhesion. Conse-

quently, the protective tapes adhere to each other with less

25 strength, and only the upper, second tape could be separated
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to tape, and ultraviolet light is emtted before the protective tapes are
separated from said sem conductor wafer. 6. A protective tape applying and
separating nmethod as defined in claim2, wherein an upper one of said
protective 15 tapes applied in plies is a non-ultraviolet curable
protective tape. 7. A protective tape applying and separating nethod as
defined in claim2, wherein a |lower one of said protective 20 tapes applied
in plies is a non-ultraviolet curable protective tape 8. A protective tape
appl yi ng and separating nethod as defined in claim2, wherein a | ower
protective tapm éfmehef 2Hpereparation, lepengphe fastipraoteceyentapea rough
surface. -28 9. A protective tape applying and separating nethod as
defined in clalmon t\%ﬁe&@rfﬁ%&fdﬂ’pﬂm tive tapes in plies are repeatedly

applied as two separate protective tapes, 5 10. A protecti.ve tape applying
and separating net ho%%éﬁﬁléa‘flﬁ%rt?“r% WiRe peetestivetapedsiused agper one

of said protect)ve tapgs applj.ed in ibes is an ultraviolet curable

protective tapt‘he fﬁc‘iﬁa wdggfitlé{@tqa\&eptépe appl yi ng and separating method as
defined in Iaimlo,m{ i I i Li,ahtmi lfd“f : he protective
t apes appl i5gd in plieés osrﬁggsthé(?\gggé%%)fs?ggg rI‘s?(%rsﬁ‘1 con(%gs?loég\%gf er. 15 12. A

protective tapfRaRhyhiHhtedowiaPar fpxateeidiod as defined in claim 10,
wherein the protective tapes in plies are bonded together and ultraviol et

light is enmtted in Néggdi Gycl%t@mopémﬁdhﬁgrmlymgifﬁ@téétibbeta@feot ective
tapes to the 20 surface of said sem conductor wafer. 13. A protective tape
appl yi ng and saparghinadityeofipheasoddfe wader Wdhausig thiecaleove awicower one
of said protective tapes applied in fl ies is an ultraviolet curable
protective 25 tyners ofptoteative tapetT] iagitt TBsandithectapenppdying protective
-29 tapes are separat id f,rchr%aai d. egi conductor wafer. 14. A protective
tape appl yithg 2PRBazabias tWh]d fAgeria8tdefi ned in claim9, wherein an upper
one of said protectivepd %ape applied in gl i z; is a _non;ultraviol et
curabl e protective tAprstan aﬁ%SPQ 1aRe eRPY B AYPALALIS &par at i ng
met hod as defi ' [ , wher ef ) f | tive 10
tapes applied in méj%éls’?%g]g%n%#am ?Ir‘g%?lé{rgw@?ﬁg]{eg %I?I(a)%@gﬁlsl\c/getggape. 16. A
protective tapgyvaRRipd T3 RbtSERThaltape BELHARL 355 the first tape

applying apparatus and the ultraviolet curable protective

15 tape T3 is set on the tape bobbin 3 of the second tape
applying apparatus.
A wafer W is placed on, positionally adjusted to and
suction-supported by the chuck table 7 of the first tape
applying apparatus. At this point, as shown in Fig. 1, the
20 tape applying mechanism 8 and tape separating mechanism
11 are in an initial position at the left side, and the cutter
unit 10 in the upper standby position.
After the position of the wafer W is adjusted, the
applicator roller 9 of the tape applying mechanism 8 is

25 swung downward. Then the applicator roller 9 rolls in a
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defined in claim9, wherein a |ower protective tape of the 15 protective
tapes applied in plies has a rough surface. - 30 .AF,.A3Nn.A3'. An.An A . .A
n.AF[I . A3n.A3..Anl.A . A!.An A[.A3. AFn. A3n. A | . AFn. A A3n. A . An. A A . AH A
A . AAOLi j )WeAhr@ L

} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]cTa]calcalcalca]ca!lL 29&P @P

1<k9! @(i }xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] cal,ca] ca] ca] ca] ca] ca]ca] ca] ca! i pZOCEXNT?[ 1} xsni d_Z]. ca] ca] ca] ca]
ca] ca] ca] ca] caflEICAHIR SPPIPHE] %}h%ﬁéﬁ?@é]%%ﬂr@b%%ﬂ]%zfr@éiﬂl?la}tcﬁ] ca] ca] ca]

Flb<t Q7 VI E" ni'\" #31 $S S5 YrOENEY & i
Sf ]céf gaif ol cal Eightoin Tenzoy ieiﬁeg]@fi‘%eiﬁffiéﬁgéﬁj@;}ﬁ%@ﬁ}@-53% ;éZ} ;ég} ;é
aJ ca! : * gk xx 0 % Rt ez t-0q: - €= calJcalca
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separating mechanism 11 and the tape applying mechanism

8 are moved in the tape running direction back to the initial

position shown in Fig. 1. In the meantime, the residual

tape T2 is rolled up by the collecting bobbin 14, while a

25 predetermined quantity of tape is drawn from the tape
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server 2. This ends the operation for applying the
protective tape T1 to the surface of the wafer W in the first
tape applying apparatus.
The wafer W, with the protective tape T1 applied to
5 the surface thereof in the first tape applying apparatus, is
transferred to the second tape applying apparatus.
In the second tape applying apparatus, the wafer W
is positionally adjusted on the chuck table, and then the
same operation as in the above first tape applying apparatus
10 1is repeated to apply the second protective tape T3 over the
first protective tape T1.
In time of this tape application, the roller 9 rolls
while pressing the surface of the second protective tape.
The adhesive of the second protective tape T3 thereby enters
15 and adheres fast to bulges and dimples of the substrate
surface of the first protective tape T1 to enlarge an area of
adhesion.
As a result, as shown in Fig. 5, the adhesive N3 of
the protective tape T3 is in tight contact with the bulges and
20 dimples of the surface of substrate K1 of protective tape T1.
Thus, the wafer W has rigidity with the protective tapes T1
and T3 applied in a plurality of plies thereto.
Wafers W with the two protective tapes applied in a

plurality of plies thereto are transported in a cassette to a

25 wafer mounting apparatus, for example. When the cassette
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the wafers W are taken out of the cassette, one at a time,
and transferred to an alignment stage by a robot arm.
Each wafer W transferred to the alignment stage is
5 aligned based on an orientation flat or the like. After the
alignment, as shown in Fig. 6, an ultraviolet irradiating unit
U descends from a standby position above the alignment
stage AS and emits ultraviolet light toward the wafer W.
The ultraviolet irradiation cures the adhesive of
10 protective tape T3, and by its anchoring effect the protective
tape T3 bonds firmly to the surface of the first protective
tape T'1. That is, the protective tapes T1 and T'3 bond
together with increased strength.
The wafer W having undergone the ultraviolet
15 irradiating process is transported to a mount frame prepar-
ing unit, to be supported in a state when the wafer W is
placed for a separating step shown in Fig. 7, i.e. by a
ring-shaped frame f by means of adhesive tape Tn applied to
the back surface. The wafer W supported by the
20 ring-shaped frame f (hereinafter simply called "mount frame
F") is transported to the separating step and is placed on a
chuck table 19 of Fig. 7 to be described hereinafter.
As described above, the first protective tape T1 with
the substrate having a rough surface is applied to the wafer

25 W, and then the protective tape T3 of the ultraviolet curable
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0 T3 enters(l?)ulges and((meles of thé )surface of substrate K1
of the protective tape T1 to enlarge an area of adhesion.
Ultraviolet light emitted to the wafer W in this state cures
5 the adhesive of protective tape T3 which, by its anchoring
effect, bonds firmly to the first protective tape T1.

A protective tape separating method will be
described next.

A protective tape separating apparatus for executing

10 the protective tape separating method in this embodiment
will be described first with reference to the drawings.

Fig. 7 is a front view showing an outline of the tape
separating apparatus. Figs. 8 through 10 are explanatory
views illustrating a protective tape separating process.

15 An apparatus 15 for separating protective tape from
semiconductor wafers, in this embodiment, has a tape server
16 for supplying a separating tape Ts, a chuck table 19 for
suction-supporting a mount frame F, a separating mecha-
nism 20 for pressing and applying the separating tape T's to

20 the protective tape T3 applied over the surface of the wafer
W and separating the separating tape Ts together with the
protective tape T3, and a tape collector 22 for collecting both
tapes separated from the wafer W.

The construction of each mechanism will be

25 described in detail hereinafter.
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The tape server 16 guides the separating tape T's
drawn from a tape bobbin 17 to the separating mechanism
20 by way of a guide roller 18. The tape bobbin 17 is
supported by a vertical wall not shown.

5 The chuck table 19 has guide pins for adjusting posi-
tion of the mount frame F transferred thereto. The chuck
table 19 is constructed to suck the back surface of the mount
frame F. Further, the chuck table 19 has a frame thereof
held by a rail of a main body of the apparatus and

10 operatively connected to a driving device not shown, to be
slidable in a running direction of the separating tape Ts.

The separating mechanism 20 has a separator roller
21 rotatably supported by a frame thereof and vertically
swung by a cylinder or the like not shown. The separator

15 roller 21 is operable to press and apply the separating tape
Ts to the surface of the protective tape T3.

The tape collector 22 has a collecting bobbin 23 sup-
ported by the vertical wall not shown, and operatively con-
nected to a driving device such as a motor not shown. That

20 is, a predetermined quantity of separating tape Ts is drawn
from the tape server 16 and fed onto the wafer W. The
collecting bobbin 23 is driven by the driving device to wind
up the separating tape Ts joined with the protective tape T3.

A method of separating the protective tape applied in

25 a plurality of plies to the surface of each wafer will be
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described with reference to the drawings, using the tape
separating apparatus having the above construction.

As shown in Fig. 8, for example, a semiconductor
wafer W having applied thereto the first protective tape
with the substrate having a rough surface and the second
protective tape of the ultraviolet curable type,—and the
ring-shaped frame f, are joined at the back surfaces by the
adhesive tape Tn to form the mount frame F. This mount
frame F is placed on the chuck table 19.

The mount frame F placed is positionally adjusted
and suction-supported. Then, as shown in Fig. 8, the
chuck table 19 is moved (leftward in Fig. 8) to a position
having the separator roller 21 in contact with a peripheral
portion of the wafer W,

After the position of the mount frame F is adjusted,
as shown in Fig. 9, the separator roller 21 is swung down
and the chuck table 19 is moved in the running direction of
the separating tape Ts. With the movement of the chuck
table 19, the separator roller 21 rolls over the wafer W
pressing the separating tape Ts thereon. That is, the
separating tape Ts is applied to the uppermost protective
tape T3, and the protective tape T3 with the separating tape
Ts adhering thereto is taken up and separated together with
the separating tape Ts.

At this time, the protective tape T1 is first separated

.21-
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When the chuck table 19 reaches a terminal position

as shown in Fig. 10, the separator roller 21 is moved upward
and the chuck table 19 is moved counter to the tape running
direction back to the initial position. In the meantime, the
protective tape T3, which is joined and separated with the
separating tape T's, is wound up around the collecting
bobbin 23, while a predetermined quantity of separating
tape Ts is drawn from the tape server 16. This ends the
operation for separating the uppermost one T3 of the
protective tapes applied to the surface of the wafer W.

As described above, the protective tape applied in a
plurality of plies on the surface of wafer W may be separated
together in one separating operation.

<Second Embodiment>

This embodiment will be described by taking for
example the case of applying, at a time, the two types of
protective tape used in the above first embodiment (i.e.
protective tape of the first non-ultraviolet curable type with
a rough surface and the second ultraviolet curable type) by
using one tape applying apparatus. Like reference numer-

als will be used to identify like parts which are the same as
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described.
As shown in Fig. 11, the apparatus 1 in this embodi-
ment includes two tape servers 2a and 2b, an applying unit
5 4c for applying in a plurality of plies protective tapes T1 and
T3 drawn from the tape servers 2a and 2b, and an
ultraviolet irradiating unit U for emitting ultraviolet light in
a process of feeding the protective tapes from the applying
unit 4c over the wafer W.
10 The tape server 2a guides the protective tape T'1
with a separator S drawn from a tape bobbin 3a to move
around a guide roller 4a.
The tape server 2b guides the protective tape T3
without a separator drawn from a tape bobbin 3b to the
15 applying unit 4c.
Each of the tape servers 2a and 2b is journalled on a
vertical wall not shown, and is checked against rotation by a
braking mechanism or the like.
The applying unit 4c has two, upper and lower
20 rollers for pinching the two protective tapes drawn from the
tape servers 2a and 2b, and pressing and applying the
protective tape T2 to the protective tape T1.
The separator collector 5 is arranged to collect the
separator S of protective tape T1 drawn from the applying

25 unit 4c¢ through a roller 4b.
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L_Inght toward the protective tapes T1 and T3 in two plies

drawn from the applying unit 4c, with the separator S sepa-
rated and collected.

5 With the above construction, the two protective tapes
drawn from tape servers 2a and 2b are bonded together
before being fed over the wafer W. The protective tapes T'1
and T3 in plies are applied to the surface of wafer W in one
applying operation.

10 The protective tapes T1 and T3 applied in plies to the
wafer W are separated together from the surface of wafer W
in one separating operation in the separating step.

In this embodiment, therefore, the two protective
tapes are applied to the wafer W by using only one tape

15 applying apparatus, to realize improved operating efficiency.

In this embodiment, the protective tape of the
ultraviolet curable type is used as the second protective tape,
but a protective tape of the non-ultraviolet curable type may
be used. In this case, the ultraviolet irradiating unit U

20 may be omitted.

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

(1) In the above protective tape applying methods,
the protective tapes in sheet form are fed from stock rolls,

25 and applied in plies while cutting out along the peripheries
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advance, and repeatedly applied individually. The tapes
may be superimposed together before application.
(2) The above protective tape applying methods use
5 the first protective tape of the non-ultraviolet curable type
with a rough substrate surface, and the second protective
tape of the ultraviolet curable type. The protective tapes
may be used in the following combinations.
A combination of the first protective tape of the
10 non-ultraviolet curable type with a rough substrate surface,
and a second protective tape of the non-ultraviolet curable
type; a combination of a first protective tape of the
ultraviolet curable type with a rough substrate surface, and
_a second protective tape of the ultraviolet curable type with
15 an ordinary substrate surface given back surface treatment;
a combination of protective tapes of the ordinary
non-ultraviolet curable type or of protective tapes of the
ordinary ultraviolet curable type; or a combination of a
plurality of protective tapes of the same type or different
20 types.
(3) In the above protective tape separating method,
the chuck table 19 is movable in the tape running direction.
Instead, the separating mechanism 20 itself may be adapted

movable in the tape running direction.

25 (4) The above protective tape separating method
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bepnzdescmbed by takogthe mopgteEaparation for
example. The mount separation is not limitative.
Protective tapes applied in plies to the surface of a wafer not
supported by a mount frame may be separated.

5 This invention may be embodied in other specific
forms without departing from the spirit or essential attrib-
utes thereof and, accordingly, reference should be made to
the appended claims, rather than to the foregoing specifica-

tion, as indicating the scope of the invention.

10
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What is claimed is:

1. A protective tape applying and separating method for
applying protective tapes to a surface of a semiconductor
5 wafer with a pattern formed thereon, and separating the
protective tapes from the surface of the semiconductor wafer,
sald method comprising:
an applying step for applying a plurality of protective
tapes in plies to the surface of said semiconductor wafer
10 such that a protective tape with strong adhesion lies on top;
and
a separating step for applying a separator tape over
said protective tapes applied in plies, and separating all at a
time the protective tapes in plies from the surface of said

15 semiconductor wafer by means of the separator tape.

2. A protective tape applying and separating method as
defined in claim 1, wherein said protective tapes applied to
the surface of the semiconductor wafer comprise two protec-

20 tive tapes bonded together in plies as a unit beforehand.

3. A protective tape applying and separating method as
defined in claim 2 wherein at least an upper one of said
protective tapes applied in plies is an ultraviolet curable

25 protective tape.
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4. A protective tape applying and separating method as
defined in claim 3, wherein ultraviolet light is emitted to the
protective tapes applied in plies to the surface of said

5 semiconductor wafer.

5. A protective tape applying and separating method as

defined in claim 2, wherein a lower one of said protective

tapes applied in plies is an ultraviolet curable protective
10 tape, and ultraviolet light is emitted before the protective

tapes are separated from said semiconductor wafer.

6. A protective tape applying and separating method as
defined in claim 2, wherein an upper one of said protective
15 tapes applied in plies is a non-ultraviolet curable protective

tape.

7. A protective tape applying and separating method as
defined in claim 2, wherein a lower one of said protective

20 tapes applied in plies is a non-ultraviolet curable protective

tape
8. A protective tape applying and separating method as

defined in claim 2, wherein a lower protective tape of the

25 protective tapes applied in plies has a rough surface.
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9. A protective tape applying and separating method as
defined in claim 1, wherein said protective tapes in plies are
repeatedly applied as two separate protective tapes.
10. A protective tape applying and separating method as
defined in claim 9 wherein at least an upper one of said
protective tapes applied in plies is an ultraviolet curable
protective tape.

10
11. A protective tape applying and separating method as
defined in claim 10, wherein ultraviolet light is emitted to
the protective tapes applied in plies to the surface of said
semiconductor wafer.

15
12. A protective tape applying and separating method as
defined in claim 10, wherein the protective tapes in plies are
bonded together and ultraviolet light is emitted in a feeding
step preceding application of the protective tapes to the

20 surface of said semiconductor wafer.

13. A protective tape applying and separating method as
defined in claim 9, wherein a lower one of said protective
tapes applied in plies is an ultraviolet curable protective

25 tape, and ultraviolet light is emitted before the protective
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5 tapes applied in plies is a non-ultraviolet curable protective

tape.

15. A protective tape applying and separating method as
defined in claim 9, wherein a lower one of said protective
10 tapes applied in plies is a non-ultraviolet curable protective

tape.
16. A protective tape applying and separating method as

defined in claim 9, wherein a lower protective tape of the

15 protective tapes applied in plies has a rough surface.
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