10

15

20

25

30

35

1 TAPE ADHERI NG METHOD AND TAPE ADHERI NG APPARATUS
BACKGROUND OF THE INVENTION 5 1. Field of the
I nvention The present invention relates to a tape
adhering nmethod, and to a tape adhering apparatus for
carrying out the tape adhering riethod, which are used
to adhere a tape such as a dicing tape on the back
surface f u c ction ta
the fronire PubRIfG QErAoD RhA EaPEk BRbe e A RraRA S
the Related Art In the field of sem conduct or
production, the trend is toward an ever-increasing
size of the wafer. On 15 the, other hand, the wafer
i s beconPAGKERPHNBr OBNBHE hI MVBNTION i ncrease t he
density.1ln opdeigt@er c |ckness of the
waf er, the backggﬂr gcgg%ff?%gﬁt &hi conduct or waf er
is gr ound In ?ﬁepb?%%fetssln‘aelstjmrameelmm eed i D e
|s adiher Ofle £ fr r f e 20 wafer to

ot ect fﬁ% sen?ﬁ%ndﬁ@%df& %a§§P$ écﬁ?ﬁﬂﬁ(ﬁPRQﬁ?tus for
fro‘fﬁ St AcH bf the et akg erdhahimguatetrhdayr vt oM tdre used to

. semcﬁmwbmd Of a9¢ eSBFH Sa Py di’@lrﬁ;}‘q‘g a%:negc ,neeo&ﬁqﬁhgsurface

the d| i e, SYHAGRIRIOter 2B agyy atrectha tiromt
frafnﬂ'fgcethefohwe nga fierpe adhered to the back surface

of the fer. T en, .the is "half cut" to the

i nt er medi at e ParT- Bt e ft&e Re kiateddidgitng bl ade

of the d' ci ngloedte niEl,e lot dm%éﬁﬂfc%rndu%tofxukzjro%%tlo the

co t|n tQ the internedia part
therm'lﬁdedﬁycﬂngghlaﬁ:acge Or & "edit@SiiRg SHeedicdi t§et mpder. On

?nlttl'ﬁe Y fad:éleofwatﬂm&'b mgeh:fecogdiﬁgd;tﬁlﬁgbécﬁnd thinner
i lyg t e .adhered on the bac

surf aclgﬁgrf t he ﬁm%?gﬁren#%/ ‘DART PEFEL %ﬁctrieﬁlﬁ§ea§h8n
adieiGkness e tdiee woderomtae bhek surEaek difethe

bon ivel 35 dicin
th|?MEd%ﬁﬁﬁggig?ﬁ%FiInl?B%gkdhavﬁﬂg%hgu8§95ﬁﬁgalFysurface

t hETELFE R L 3RS ife afhitaedney bbeusednt Bokésse of the

ot hlerf\mrS&oS@&@tfelcftdthteh§eﬁll'1@:b?laut:@8§ g?éﬁéhggdformggl on the

al%%o%%n%@r ac%h%fd% eaag%er

f|n @E into cubes_ by a dicl
g

The wafer formed with semlconductor elemeﬁts on
the surface thereof is finally cut into cubes by a dicing
machine. During the dicing process, the.wafer is
integrated with a frame by the dicing tape adhered to the
back surface of the wafer. Then, the wafer is "half cut"
to the intermediate part of the wafer by the dicing blade
of the dicing machine, or the wafer is "full cut®
completely while cutting to the intermediate part of the "
dicing tape. Before adhering the dicing tape on the back
surface of the wafer, the die attach film tape (DAF tape)
may be adhered on the back surface of the wafer. The DAF
tape functions as an adhesive on the die bottom at the
time of die bonding after dicing. Alternatively, a
dicing tape having a die attach film (DAF) having
substantially the same shape as the wafer may be used.
Unless otherwise specified, the dicing tape described
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Generally, the tape adhering apparatus used for
adhering the surface protection tape or the dicing
tape conprises an adsorption table for adsorbing the
wafer and 5 a roller adapted to2mve along the upper
surface of the wafer adsorbed to the adsorption

h to_be dhered is supplied between

:ﬁgﬁg% %egl%ﬁgg?ﬂgaﬁﬁ?egheTﬂ%er%ﬁ?%?hi%lhﬂapted to
move in paraIGeheahbhg,ttMEme€? %ﬁﬁéf%ﬁgiééﬁéig%us used for

f : e.h nd_in the direction o
bor angrih g R Co BB e Qent Et (5% 1R vilterdigring tape
t heCOBPRbPehamnl. adherpsan pt dlole t 2t e?cdﬁh:BFihﬁg Gill%@rwafer and
h , Td j j r t he wafer. Fig. ais
aag?ar?glrﬁgm&%{g??ggrrgtg‘g‘?oiag%on%:tt%éfﬁ?% ri@e of the
exef1 LR RESREPEd hieo rohe exdsoubttie tifbladsorpid ahpe to be

ablendesdinat alogned e diatanae dlothe rold e from.

one_end of_ the wafer scissa) Ih an _
adheh§ ng® risf 1Rdampt el tondve drdipsgredrhe Is ldwinrg the upper

t hesuetatd f beiaveRrdhePrass W 4{%9{ | ed d | ntelr% - Girection

i nat and the di stance o e ro
\gﬁg’%‘iﬁﬁ% J n”g]fae% HeP WatSe rRReds SWdacs wiFithe 1afer on the
b o he s oy ahsnaed (OmIE AR kBEx hand, is
fa .t he trai ght line passe .
\g?l?{%&{v\%]fg]erar}i acgsé%q’gﬁwith@d 2L8L- and the radius of
the wafer as Fig.AslOashowa idlakirgm L0awibhbe ther ¢e1501bn

[ I nd the_ adsorption
ALy R bl e RraneRy LpBarataer: Sndethe

suPStSEREtEIaTy tedrst amtrddvert et) hendv\mleedadlaahbagpf the

i t rface protection
Pone o the i ens S8 Fhe BReRYy BP8eTSBhE "th  Feon
waf% i3 My d@Pror FgBiingasrg ratseni cdnduclob is a diagram
nommm“hhgﬂﬂm§ﬂﬁ@1atﬁ%nsﬁ@@ﬁeeﬁhghﬁogkgggﬁkgrgép%%eg to the
contact the wafer at one end of the warer an VEs
tov‘?&%g?rt HETGERatedndnd (Bendisyanereopr bsurel Péx) from one
exem@e@fomh@haawa&emabgciggggrﬂhngg?ba§gg onlﬁhgh?%e
rold.er.;l %at%% at,.the center of 35 fhe mafﬁr. In e
case \/"\Jﬁe?ge’t RESr SLPEARFE Foe%: gacafndapbutheneatenten the
of sthaigafted ife paspedashsbayh tReFe@ntetOBf the wafer is

; he _desi essur,e 21 i.s obtai ned.
e e R bR G BT O nERRerfor as . As

hoﬁ@\‘i’é’ﬂ in Fig. 10a, the force F(x) exerted between the
roller and the adsorption table of an ordinary tape

adhering apparatus is set substantially constant over the
whole adhering process.

The wafer on which the surface protection tape
or the dicing tape is adhered, i.e. the silicon wafer
used for fabricating a semiconductor is normally circular
in shape. The roller starts to contact the wafer at one
end of the wafer and moves toward the other end.
Normally, the pressure P(x} exerted on the wafer is
determined based on the roller located at the center of
the wafer. 1In the case where the roller is located at
about the center of the wafer (x = r), as shown in Fig.

10b, therefore, the desired pressure Pl is obtained. As



10

- 15

20

25

30

35

the pressure gradually increases and becones al npst
infinitely large at the ends of the wafer (x = 0 and
X 2r). This is considered to be due to the fact that
the 5 wafer is circular in shg&f and therefore the
area of the wafer in contact th the roller changes
when the roller slides, i.e. the contact area is
snﬁhbemoaﬂemhmowmést@mérdL@h@?éndtothﬁhgeghgér?ggbﬂéver,

t th t he orce exerted on
varie B2Sesite el ity A% creprgS 1§ hogoman ainost
expnénantedm dagigeentf aheaendseofntnbi AfkRe (x = 0 and x =

P 289U ek men s S Lce.prpteetion Lave O

di ci ng tape I's a
shvﬁﬁemnlSFpgrcn@br Engshama Bedatheeefopal tMeedkea of the

t C n_in,which the r
p?gggg sqgngﬂ%a%e sur agég 5?2%%Et?aﬁn?ﬁﬁe é@@ the roller
adRéid@senitke &Defagostattodreheiswahell@p &oreke ends and

ot 18280l HEALHEY cBheSETbEORAUCh ORI} GOP o 2P BY Bt the

i nary hering appar at us
gﬁFSﬁ e#pgteﬂ|@n|§hg yaEerohal conshant akenskabomgin Fig.
th@ogo direction in which the roller proceeds, with
the dicing tape 51 adhered on the back surface 22 of
the wafer 20PBy®XBh2BRALARr §St apeendheri agcappaimtwisich the

Thprdseung tmpar'ééd @Rehatne khesllE 5 &té@?%%‘rﬁf@ape or the

th t shown) roceeds

gim‘r’ngﬁdtiégt E)g gé‘égﬁg gRdtho ‘6@ 5 ¢hanges e3s 2hown in
Thélgurﬁ.abe de)tgeC}l.ﬂ.intsa@eSé@?Jﬁ@ﬁQlt@fev\%g'rigéﬁ%t%g the
51 tive e case
pr%gggrggngfggdﬁg%Fﬁ ggﬁyrﬁif?ﬁegéo?%ﬁ%%fU%H%WQHE% surface
changeeaSLShomapenSHDgadﬂ@bedt@mreﬁ@r§$f£{§enpghhgghe

ressure i atten

pg%?glca Fg?yﬁggg g&ﬁ ?npg$@§flaﬁa gnﬂ?@ﬂfpn Yfgtor devices
sufP k¥ aprordinaoy tape mmeandgtmmmm tape Shilar
areakRi 6K, af; th?ﬁﬁeﬂgeg Q%?ﬁ{E% \%% 70 ang te c%&éjthe

decrease |n ness at
ma?éFegélﬁPohﬁ WhéChdth%c¥¢bhebfPIQﬂ¢QﬁsJﬂﬂﬁﬂhﬂﬁheIdiclng

thEap@ssl\A@@heréaeo§5tﬁé"6§&1@ Q&Pft o éﬁpcgbe'squoaf%r 20 by

t he d|C|ng pe 51 is adhered on
th%?e%% afﬁet?ﬂ%oﬁ%ﬁpe%e@pm@s becﬂ'hfelmlarg:mape 51

Ficshtamnshthef BRENSE, t OIfi Ghedd adrdithgs, the roller (not
shown) proceeds from a first end 28 to a second end 29 of
the wafer 20. The surface protection tape 500 and the
dicing tape 51 are comparatively soft. In the case where
the pressure for adhering any of these tapes undergoes a
change as shown in Fig. 10b, therefore, the pertien of
the tape under a high pressure is flattened.
Specifically, as shown in Figs. 1la and 11lb, the surface
protection tape 500 and the dicing tape 51 are thick at
the center of the wafer 20 and tend to decrease in
thickness at the ends 28, 29 of the wafer 20 along the
direction of roller movement. 1In the case where the
surface protection tape 500 or the dicing tape 51 is
adhered on the wafer 20, therefore, the inconveniences
descriped below occur.
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i nconveni ences caused when the surface protection
tape 500 is adhered on the surface 21 of the wafer
20 are explained. In this case, the surface
protection tape 500 5 at the ends 28, 29 of the wafer
20 is considerably conpressed gs_conpared with the
center of the wafer 20 and the nei ghborhood thereof.
At the ends 28, 29 of the wafer 20, therefore, the
adhesi ve contBl bl | withereterence ‘fp?dfﬂe]:-t i loke t dpee

50
0 A SorSRiee28le § Uk a S &M filien %Mﬂfﬁ nenﬂ‘%,ec;j'son tape

| nto the details of the sem conduct or

n Y& abhi #ghened son ke Protaest ivh ct%pféve sofet dherre

endeﬁl@ﬁ@édgrlmlﬂglsté'ﬁ@f Of 1€ émfdc’@'ﬂ@ce@glérh%ape 500

surfac r ot ect e_500 may_remai n aroun
senf 't o cedrs e*@me%?p‘?% W?t“h%f%l?gchb?oﬂﬁfé”tﬁld*eqaﬁﬁ-y

fﬂdﬁ%ﬁﬁré’ﬁse@]?as Aé@rﬁpawtﬂ]w:gm n@twgcoe(rb@&ﬁ & htnhﬂé RBfer 20
e sur e e waf er erin
t he®'3 r*%‘(}é% eb&% é‘?% tgRE S0, %%eﬂﬁl %8, 75 of the
pr ot&iés o0 | aplee bOfois, tdig mre@tsﬂmmwl ftdaldem tie the

s, of t whol e waf e
i nc“‘l'cl?%émét ]éé%]%r#(%g% 5kt et1d o tsa%ée ﬁlqtatfréﬁ‘blﬁhe
t hevzlear epr ointhledemfmtcﬁ()thes daragle]rs tdfan-tdesemiconductor
t hi toabouf,t f € £ L.
casééfé}gv\itztﬁg% e \/\fla er E? g ac 1-g}]}g]ounagﬁ'I %Qrtcﬁéerbtl%% tape
contfPq i ¥, thpeend h@f:kb@@s ofindinavaftdrerfane aidiet residue

theoﬁn@§e2§ur§§céSpféﬁééﬁﬁﬁﬁjéﬁﬁ@”ﬁbdrﬁg¥‘¥eﬂéﬁﬁ around the
central (gortl on t hereof 25 Thi s thicknes

di fT¥PEFeRAVEHRF rRleReNE 33 veharmeahohhndiargl of the ends
resagdting. i nass@e windnh afdonsidd el Biiing) the back

51 ROREArR 0 Vhetinaetsr (A0 Rl aihe 4R Bl Surface
Suréfmxﬁéﬁhﬁm t daee VBT @ ﬁHb iﬁﬂféﬁffyr?ﬂﬁdﬂidﬁ tape 500 is
u oove ormed on r
cﬁﬁ%ééé’ g0 ‘Bar OIc HRITET %Tot %E\Rﬁ) neIsr'? of the
t h| tsh@hsewafeh:e Yo ) omcelsucn:chg,artehé GFuvEth dy projtercatiiong tape 500
theg €l 2bg: dewd coetdf éﬁeut&tﬂgémdﬁfm P RLMAAA the

cut operation f"th
i nc?@&h@eﬁﬁemée&@@bﬁdﬂm ®@nd8 enferithe 2&:far tZ@e In the case

nelm@% h@x@@ wéfébelse@ascl?-%rc%% %M{rnvﬁﬁ%r C%thﬁéﬁr?

still be half cut. Further ess of t

52 Bliﬁl%%e%ﬁ PhotRape Bar fathctt o dheersshédivad is
at iReréas8dObeyond that of the central portion thereof.

This thickness difference remains as it is even after
dicing, resulting in size variations in the formed
semiconductor devices.

In Fig. 1lb, the dicing tape 51 containing the
DAF 52 is adhered to the back surface 22 of the wafer 20,
after which a plurality of grooves 40 are formed on the
surface 21 of the wafer 20 by a dicing device (not
shown). In this case, the grooves 40 are formed by
operating the dicing device with the intention of
performing a full-cut operation. A part (chip) of the
wafer including the semiconductor elements 25 in the
neighborhood of the ends 28, 29 of the wafer 20 may still
be half cut. Further, the thickness of the DAF 52 on the
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di e bondi ng varies between the central portion and

the ends 28, 29. As a result, the chip thickness is
varied after the die bonding or the adhesion of the

DAF 52 may 5 change. Al so, the DAF portion may not be

cut off. In addition, though not shown, the chip may

i nconveni ently assune different thicknesses at the

central portion and the ends 28, 29 of the wafer 20 |

as A intheaRs e WHsie Wadkhngr iafdiady dadhesdivgudtedhe time of

af tefe WSidithg kbt e Hlatwdeh AN &Sl portion and the
InCOQ§§Q%enC%£ when adhering the dLC|n%§%%§§ to the
back'&UrdSc L Df e wdtestultys thes Ghiped 583 1s varied
subﬁwntditahé ydi@hi}jcﬂfdmlrﬂj Qﬁ?tﬁ}fézic?ithersﬁ_Qiﬂ r(ﬁdGM baAF 5&2 may

i mparted ov t he 0 er. .20. Japanes nexam ne

Pat @™ Bubl it419 on- Mo PR o R rtdpis ge nd%ts%eo§é’§' é’fr}'
}ape agheringImmﬂﬁ?ﬂtﬂﬁﬁﬂﬂﬁhﬂﬁ?ﬁﬂﬁdﬁ(ﬁpmynpapﬂﬁﬁ]chip may

ocC etwe e roller. e r is a r
o SHEh PGS 1 ddld Al ol s30a8E Fhe
surdeacierof pahei aafard supperdsd 28n & X iofedhicallagerd 20 as in
Ja S ' ¢ Pybpl.i_cat.i . .
20086 3t A PRI I iR, arter dicing.
novi ng the rolt esrdegwerad akhve atfd sé¢ talgoaveari ebees when
adj igteos fy At Ustd iy 1ipd Ad @he BRYK 908 %fhé:he wafer

result, an equal pressure can be inmparted over t .
entd¥ €RFEIRCN PRV hd EWTIGNtdFe 11 upifonn prpssure is
| nctauglei tde RARBLS2niga B BE MdHe G 1920 A ekness

25 at about the centr portion and the ends 28

I .. 29
of 1IRANGRSF IR & Ve Failisd tpore o - 2002-134438
Puixlis:%tdgsms No.taafl]ozsdhb&ﬁ'%.me%dcpn@ ﬁﬁli‘dﬁle tfh;ér @8 di%g tape
applie the ro r tao.the wafer, t tape locate
bet %%t‘?‘%eb?mo”ﬁeer} ey R‘ﬁeles‘bé\ﬁé’{%h% yatgy a§ iaﬁ%ire% on
sl artte ngp B ey iV ing three dicldetd @lorign tiel clpplelre surface of
r ol € [ ase, .t Si o Lied
o i PAOEEippditadlch BShudl ke Pl FARaRES
di reezanlned wibd tednt Rulrloldadri qor doeed$08nd 34438, the force

conponedq idy 4he i FECt PRARRLS IR tR14RS NS84 the
appljed to the wafer 35 by the roller. Specifically,
i n SRt Bhesahitfedpttas pumdivetiies de roller

2000484438,  the 4 oreepiaf, the e_c{tﬁil' YredGlte Rabhh®e imparted
di roex?etnlr O{Iné oél\r?trjfjré hwea erf.er’if%lvs\'hoI ?:hteh%licing tape 51 which
'
may include the DAF 52 is adhered with the same thickness
at about the central portion and the ends 28, 29 of the
wafer 20 Japanese Unexamined Patent Publication No. 2002-
134438,
As long as the force is applied by the roller
‘to the wafer, the tape located between the roller and the
wafer is pulled in a slanting direction to the direction
in which the roller proceeds. 1In this case, the tension
applied to the tape is divided into a component in the
direction in which the roller proceeds and a component in
the direction opposite to the force applied to the wafer
by the roller. Specifically, in Japanese Unexamined
Patent Publication No. 2002-134438, the force of the

roller acts in the direction toward the wafer, while the
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tension applied on the tape contains the force in the
opposite direction. In the case where the force is
applied to the wafer by noving the roller toward the
tabl e, therefore, the tension of the tape |ocated

between 5 the roller and the ga%e[ is also required
to be taken into consideration.” The tape adhered to

the wafer, however, is not necessarily the dicing
tapEeﬂDmiomBgrpﬂDEiédﬂeoﬁwﬁ@Cteap®rhc€ﬁrﬂﬁiirﬁm t{(}'ai)eﬁofla‘te in the

tap racteristics suc the 10 thickness, .

o SREOS R T L nolh sereath SR A asgy is
varapoliedntonehd apef¢n ayatdweing atk therieforewade the

t engi of C be. easily .determn ned.

Spggék??%’al ?@?P?%(gp%en@?%gé% *1He (%%aptehecotiﬂpae? gsoc%theed between
conplomentl bppozid etho whtedi reclon ftegwirneah tdide S aken

forege bscappl et o4 he wafer by the roller, and
therefore, in the case where the roller is pressed

agai nst the vBtertane adecrepeo tie responsdiofevdrs is not
pr eﬁé@égsgpgpiy et%;@ydié‘fné Oéfel;?é B waf ecrhéoesgﬁ{%ce

low, thereby making it difficult to performa
cont¥oF LR pedRR | ot R raRfercha rpafad dfi GshesUdetas the

thathiben¥es ghiar@deddaaddldd ddmpldy itendmesed-Onire

t he fer, it is, gc ually difficult to accurately

corft? PRI 1EF TR a%ifrf? or-affe Wardiotiptmand therefore
rol ties . tdihé o BNt d1ss dmervtderelonad J etdeawiofed.

25 the situation d scri ed above, and Rﬂi*ﬁg%%gt ,
thereof is tFPprovide 2 a%ée a iy Gretisa, sy Gpntains
t apehadbenponenapperet e ftoy dar rdji regetailtin tihe wirtdrodhe

in i t [ trol._.operatiaqn is

per o#%%dfgoaégﬁﬁg%?1§%H9g%8€ﬁé§¥l?ss&?gpo§gﬁi¥ﬂeaﬁﬁ%le
wafdhesgfore timethd Sadtmiandhhedldps 1SUMYRRY eCF

THE  NVENTT QI 1ypa A degs 4 iachi Gye the Ehse of the

descri bed above, according to a first aspect of 't

i NVRFRFDRIE tFP LS byrigdve dedl ket dise tAtheidfmy become low,

apperaf sy fRdk adherd ngi er fape: A 2 @ ML quick control
conpri sing; a novahle taple, for supporting the

waf e ablabl e Finthee @ etiswrfatths difctaddieds the weight
t heof apiee ablhBY¢Ngitself is imposed on the wafer, it is

actually difficult to accurately control the force
applied on the wafer by the roller.

This invention has been developed in view of
the situation described above, and the object thereof is
to provide a tape adhering method, and a tape adhering
apparatus for carrying out the method, in which an
accurate, quick control operation is performed to impart
an equal pressure over the whole wafer at the time of
adhering the tape.

SUMMARY OF THE INVENTION

In order to achieve the object described above,
according to a first aspect of the invention, there is
provided a tape adhering apparatus for adhering a tape on
a wafer, comprising:

a movable table, for supporting the wafer, movable

in the direction at right angles to the tape adhering
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surface of the wafer on which the tape is adhered; a
t ape adhering neans for adhering the tape on the

waf er by nmoving froma first end to a second end of
the wafer in parallel to the tape adhering surface
of the 5 wafer; and a tape suppky_neans for supplying
the tape between the tape adhering surface of the
waf er and the tape adhering nmeans; wherein the
nmovabt tacabbe the adaptedon ovibectadvien cebe 10 taniterced;

and retrgated é&%E%?%tﬁ@&é‘df@{'%{Eﬁar{bs t;He t{éﬁ@ton the

angles to the tape a nmeans So
adherfey Burnacenefxome JelfS*‘brﬁrtChetCrrm/aﬁtﬂ@rtdakﬂrei iaf the

pr e§§ﬁéragﬁl ﬁ§£a1f‘§lt’@&etl‘?’éjh@e§ @Qa \P:ELQJE *H?f the
tape t eregto apply apressmg rce on

adhé?f®8’ amdneans; and wherein when the tape

adherlnganeggé SRSy fhiednd heor FAdUSsE1 el thd hape between
second end of .the wafer, .the contact ressure of the

tap‘éh%dF%P? nﬁdg‘aﬁ%%es‘b? R Uafldre i rﬂ“eﬂ:ttlw tppe
thea&}a@ﬁlra@lheéamg, means via the tape is 20

subst ant i al | St ant eC|f|caI n first

aspect o‘f’h‘?’ﬁ% ﬁ}é?ltrf‘%‘ﬁab F helt clegléfgarﬁt&f{sbté:l Werpdvanced
t het ¢weped asiher regredtad Srmh dse ttérpee reamHearingnskdre at

waf [ t tai ned b novi ng onl.y .t
movEbeat' 8ol f8Pend bt RISy dPAL AN RaE e cape
Thea@h@:;:ngth@rﬁm@n@ﬁttm w&@mm/rabi?&e tnabtab ldoesable is

gof)%f@égﬁ&e‘f‘gv%% 11;%IE%SESI ddrh%er e(?or eﬁﬁiea{goq&%q:he tape

t enshOREhPY Fotarplyud rReIDise fakenh dmttde tape adhering
congsges At 4,9Q when appl ying the force on the wafer

by the novabl e tabl e. a result, 30 the contact
pressure %%B?Jr%dw%%nttﬂée VeARE IRNIHNG RN difstghfrom the

appat 88 tSeBANt et 1€ Cs @dred Ye rad b £ Wi 1K | a £ GONtdHY |@thtact
over the e re wafer._ The ontact

to b i f

or LT EUTE Qb1 Red Bhe (PG WEE R Ao E Wl tagr in
uni tomtraat Bbtctlos di ayge tadlee sieopntkaspecia Q:fhet f‘lﬁipe is
i nventipo IQPI c$§s§g§9|ded with a tape adhering

apparatu or adhérin tape to a wafer,
Conpr|s|ﬁ@ec1flcally, 1n the first aspect of the inventioen,

the force exerted between the tape adhering means such as
the roller and the wafer, via the tape, is obtained by
moving only the movable table toward the tape adhering
means. Therefore, the movement of the movable table does
not interfere with the tension of the tape arranged above
the movable table, and therefore the tape tension is not
required to be taken into consideration when applying the
force on the wafer by the movable table. As a result,
the contact pressure applied on the wafer by the tape
adhering apparatus can be accurately and quickly
controlled to be uniform over the entire wafer. The
contact pressure is defined as the pressure of the wafer
per unit area.

According to a second aspect of the invention, there
is provided with a tape adhering apparatus for adhering a

tape to a wafer, comprising:
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a novabl e table, for supporting the wafer, novable

in the direction at right angles to the tape adhering
surface of the wafer, the novabl e table being capable

of applying the pressing force against the wafer; 5

a tape adhering neans adapted-tg nove froma first

end to a second end of the wafer in parallel to the

tape adhering surface to adhere the tape on the

waf er; ahdda Qs .y ffgamsiorer tdaysh I byien gy aties ,t Zperable

bEthME‘the tdl@cé&ﬁ%rﬁcﬁterﬂl%ts@nfgq%% ¢l tthe wales a%@rlng
the tape 10 adheri ng neans; wherein the anabIe tabl e
SIS

is S AR, s @Rvedler Sbilife bedpe capable of

adhgid g eans igyddg il rRitdeOngadinst dMe m&tees to
t he tape dheruﬁg¥neans so that, the tape adheri
sur f ace f"% i h MR SmeRted &9 &°VEs fr§m a first

p(rjeﬁh gectomd hseﬁ':cp?cé&ﬁtdlhgaﬁ ashee v@@@rﬂitn tpﬁ&'atldm to the tape
adhe |n neans ro t e ap i
A A AR fE R Rea R Rt gers and
dlstancawxﬂpaﬂsuppﬂy meearss ffoar mmmHQMngtmhetape between
di 2 ri s ve

1 R end AR ASSGIRELD ATE WG TRECYape

adt?etherrgmmmnmves fromthe first end to t he
second epgh,Qf 4 %ét'?{cﬁ{aﬂl% Q:adrkﬁlel %l ta(aivtal?t%keltdarﬁ%ward and

adhering surface a nova

pr é:%qrrﬁgﬂ?etﬂ c%cgettth%gtar?@a@hfeerm%neem ig the direction
Pr essimigyHOrGRy 1 tthe vy aklR ks 1vY ReaRe so that the

dlstance(in whi ch the tape adherln means noves

det' €t NRF e THpe & FE RBVithG diovekice table
caliculmtded nEans d rpxssg:dina; TR alghahsthenpr eaper e

of the contact qitlon of th% waf er 1s kept

suFSEHA T NP GhStHhRY S S3G- 3 t ape adheri ng

neans nnv&seﬁm@unaﬁusfﬁurﬂhaﬂuidm@rhﬁangaecond end of

t he waf ecl n the second aspect Q

nvent | oh PRhE A medhe dtsa R Rt se 1k At on
adhmarnc'g firgare et nge ehatirstlanere amd whiemdaher tape
thr s rﬂcﬁreﬁ?tﬂcfﬁte%h%5 ﬂ&s@‘é'n%ﬂ o%n|t¥1 It'b%fer when

anabIe t 'e toward e tape adhering
Therhe drape 1ahaldiy ceasTs ey esafe oay rtétﬁagédretto@@d to the

thesdpyrableénd ald ardogm et intRrdane W thke tape adhering
”Dﬁﬁﬂfghce of the wafer; and

a movable table pressing force setting means for
setting the pressing force of the movable table using the
distance in which the tape adhering means moves detected
by the tape adhering means moving distance calculation
means in such a manner that the pressure of the contact
portion of the wafer is kept substantially constant when
the tape adhering means moves from the first end to the
second end of the wafer.

Specifically, in the second aspect of the invention,
the force, exerted between the tape adhering means such
as the roller and the wafer through the tape, is obtained
by moving only the movable table toward the tape adhering
means. Therefore, the tension of the tape arranged above

the movable table does not interfere with the movement of
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9 the novable table and therefore is not required to
be taken into consideration when applying the force
on the wafer through the novable table. As a result,
the pressure applied on the wafer by the tape
adhering 5 apparatus can be accgirately and qui ckly
controlled to be uniformsubstantially over the

entire wafer. Alsg, in the second aspect of the
i NVt FGY 2Rl tiPdssieng toesefere tke netyasaeicrgs) o be

iSt%&bniﬁn&QﬁQﬁﬂﬁﬂ@%f@tﬁBntﬁ%eﬁ'%b%ﬁ?%ng”@ﬁ%dfg¥ckh%n the
t ape ,adheri ng neans as cal cul at ed thé t ape

adf hddien§ogiedtenta éélcuﬁét@oﬁeﬁééﬁs the

an@rtelsem&feora@;puh%cb@m a2tk REESIULY app! *t%@eoﬁdhEang
C n be controll ed nore accur at, el

su@gggﬁﬁlﬁ%'fa e §FaPCEVEATERY BRE) AL ¥rcoﬂ568#&ﬁﬁgto be
t 0 ua itflviomd sadysechn taf 1tllye oveverhieoBnttilker @afd®.i SAlso, in

d h t f d
el S P ra G AhBhEact-arts BaFadnan Sproe of
ne&h@ W@Wﬂ@dﬁc&h@ﬂengﬁ Beaminhecdiogtiance whthhithb tihetance
| nheRdiBy WTRARY TONER kiRl 8 (2187, 0RREL 0" he

w dt t he“cont act
théaP@p@d@@r&@@emeﬁ@Snmaﬁsngodegtﬁncn1phécﬁﬂasuoenmeans,

t0ah@et%%%%&%r%theOth@%c%a§§és%ﬂr@amgéhghdt8RtEﬁe wafer

t ape adhering surface of rein .
nD\‘FélS’i & é’&lﬂgrﬁrlé% AgreoprEEuUsSateilgtonbansubatanthally

pr %ﬁﬁllaflgofv@&(?%h@f ehlﬁe_zrgowa%@ table in 25 such a
at the ressin grce proportional to the

manner %g g
cont act F@ﬁd&gi ctPatedlbydt REPEGHt 3Et thPeanvention, there
Cahsubabwﬁﬁednaamsﬁbsaﬁhaguﬁé bpphhatm@fef the second

a n_the thi.rd as i nven
t%%pr%ésF%§ St c& 0P I Ré o aBPEgﬁﬁ | B¥FE &8 CPﬂaéﬁon
acm@ﬁaané@nmcaﬂcmhetaogtaftoareaebdtmeencbhéntap6ch the
ad n e r he ta e_and,
th g?g%o%gﬁ%QQ%gaﬁgakg mg@gg ¥bg OPE ?é?ac%ﬁsﬁg on the

ressure ap
noﬁédé@c@ﬁaﬁéﬁyCO@@ﬁ?toppéﬁlﬂb bé shbswaheraWhgnetbal tape

OV%Hh%EQn@hﬂk%nﬂam%veéC?95ﬂ'Eﬂet9é§sﬁogﬂhht85 ﬁgtsgéond end

the invention, there 35 is provi
appar &'Es W@ﬁeﬁhéHSEééﬁéleésﬁ@cﬁhemﬁépélﬁd peisgzeusface of
t he haaf@rcers previously

wherein the movable table pressing force setting
means sets the pressing force of the movable table in
such a manner that the pressing force proportional to the
contact area calculated by the contact area calculation
means is applied to the wafer.

Specifically, in the third aspect of the invention,
the pressing force of the movable table is set in
accordance with the contact area between the tape
adhering means and the wafer via the tape and, therefore
the pressure applied to the wafer can be more accurately
controlled to be substantially equal over the whole wave.

According to a fourth aspect of the invention, there
is provided a tape adhering apparatus of the second
aspect, wherein the size of the wafer is previously

divided into a plurality of zones, and the pressing force
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divided into a plurality of zones, and the pressing
force - 10 of the novable table is set by the
novabl e table pressing force setting neans in such a
manner that the pressing force depending on the
correspondi ng one of the zones lbhased on the distance
of the tape adhering neans 5 cal cul ated by the tape

adhef i1 MRARHL IO A9 Jiist e n |
app% ied on the wafer. S&é0| |ca||3¥&#ﬁﬁ%hgﬂfgﬁ%&ﬁéS%resslng

&S e NGRS AD Stuf?él F ESINRy ftdede tdfe tressing

o Vg cee tﬁ;ieﬁ'ndlihgsein ithe - RAGAFNE WY dhef of r‘]céie Zones

artlc i.vi sj.on zone corres onding 10 to
G S S 0 T AR raRs ReRFing, Epans

The:raafcnﬂea,tddweaycmneaeiapw %@lheﬁrlﬁ@t s MRV ing RE stance

cal and the novabl | e c n be |ckly and
oS AUEE T ool Ao AP o B St -
Accorchrﬁpaalﬁldaﬂmya a&pamb dbuhha b@@%ﬁklgm,thheﬁ%vention,
15 [ V. r|n of, any one

E |%rr%grsth%%[ Ford oF % %@1%391 HE )réésérnng
f(NQQ?QﬁdaHQQEMﬂ@MaBI@amabt@lﬁx @&Wl@&bﬂgzbhe sozre e@bonding
th%d”ﬁﬂﬂ'df§%§ﬁa@ q@ M%lchnth@ bftgd%%gﬁghemwgpg goves.

i nventi on, préssure i npart edreven on
of?ﬁQQQQQQﬁr 2ﬂ§:§°ﬂé§0@aﬁr§§ QQUabmzequmbedaMlebly

ac @anahalate dAC GoIdicAg Fn%v@bi'eXttlabfi%p%Sgl ﬁﬁﬁckly and

|nvent|on there is provi ded a tape_a
aedtys SGt gﬁ aoﬁ@mBﬁrPﬁéveﬁNr§ﬂmPéefmﬁthodspects

furtherAzmﬁnﬁu&@n@oaafE&@@hta@b%cta6$aﬂﬁﬁd1%59Hﬂgohhethere

novabl e tab support an auxili ar adheri ng
ner%t?elpromdﬁg’] tRESt Sﬁgeéaﬂgr F‘ﬁ'&aﬁég% géhapg¥songhef the

tafarsm ot Ifolulre haasbkcasy adaeé%ngtﬁanp@éﬁgmﬂgthsrce of
wa i .in _the sixt spect of _t

|n&§htm§%%% evg%L % tReSE ES&HErEthél€ﬁ|8EnEQ§ gpfer.

t he auxiSkrearyficalladhéni hhemétiieh bspsbigbf! yhe invention,

di § k f

o e Pagner 2y UnBakERarERs Bh LIS URKEEs SRCel EPErent

t h&1E6Balcanoks QﬂuﬁﬁéZ?dpéuhdhentmgllyeansuaaﬂebp t he

waf er m@k@o&ﬂ%néeﬁopée§§kﬂﬁ BQFEEFbe EH%hEhG%HEES?b there

press (%force of the novab CcCcor
a SEvEL H13§GeéttSPetﬁ@h?ﬁ%@ﬁtﬁEﬁaratus of any one of the

first to fifth aspects, further comprising a fixed table
arranged around the movable table to support an auxiliary
adhering member, wherein the tape adhering means adheres
the tape to both the auxiliary adhering member and the
wafer.

Specifically, in the sixth aspect of the invention,
even in the case where the thickness of the auxiliary
adhering member is slightly different from the thickness
of the wafer, the tape can be adhered on the auxiliary
adhering means with the total load of the tape adhering
means and on the wafer with the set pressing force by
changing the pressing force of the movable table.

According to a seventh aspect of the invention,
there is provided a tape adhering apparatus of any one of
the first to sixth aspects, wherein the tape adhering
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there is provided a tape adhering apparatus of any
one of the first to sixth aspects, wherein the tape
adhering - 11 surface of the wafer supported on the
table faces downward, and the table is | ocated above
the tape supplied fromthe tapg supply nmeans and the
tape adhering neans. 5 Specifically, in the seventh
aspect of the invention, the wafer can be conveyed
di reeif3ce o Hehe diafeny Prrrestsed ron h@smmemces
stagaubd houtadariido i e Yal Rl idd e d ang .o
adher ed thereon and aUXI I ary adheri ng mean
upsT P ik, Tagn Atclt%rteﬁ% JupRakY alegth aEpedte dfapdiedhering
i Nueddn®N, there is provided a tape adhering

apparatu ny one of the first to seventh
aspects, §%%t€t‘%%]t]ﬁé' tidh %h%ewergth FAfifette of e

waf atvetpnst f echondher (e ed %d}ﬁf@s}é&'mﬂé&ﬁﬂﬁ to the
ver Jcal direction. %gﬁ? ifically,” in the e

aspectt i RHETI et cﬁteégétﬁt@gqmﬁftt@ﬂltt &urnmg
ttm&heﬁwafemuwtnhrﬁneaﬁngﬁniﬁuﬁnEdEﬁngﬂipafﬂEg¥pg¥ﬁye
f re | ess. of the wei 0 e table

%hﬁhWﬁtaeé %ﬁg- 'y Tedhy. IR d%%#%iqﬁf %0 a ninth
aspect dicadlimy et ison, e itderte a R dts qfF Q\hedetdwasntir?n,

tihod. of; t 0 waf er risi e
rsnteeps oéf) 1533 o-\}rltr}%?end’j1 ° aﬁ\%g:f elrrbqqejnera{"nrgo\f%a ré?; T any one of
adadpted st rﬁﬂ/esei‘tﬁt% @REEEUIS .-on\ffa‘:tremrgmheartgalp&s adhering

t hesAe-e @PGJH@QVE\SEM ehﬁ %%%lteo 1%pﬁ3|a¥:allel
t he reSS|ng 25 force |ns er suppl g
the‘? q@ﬂ&?Q@dherlng surface of the

waf er ars:betdtefltcemﬁdhef ithe: Bk HW et %&eth%uﬁﬁlv\éntlon,
means; erV| thetabletovvardthetape adhering

mea & HERARF 5t &Ssithg “ﬁéetraﬁé‘naé’ﬁemoﬁg accurately
surefcm:ael:cﬁed hevenaftere woid ltehevatahyl eegairidl elslie ofr @381 REight

Tt ThE A5 ahddnd Beare ot (2 BPEF to the |
t ape adierdaryisy ftace ofirtthe asafeert fofomhkhenfichst cBNdthere
to g provided a method of adhering a tape on a wafer,
comprising the steps of:
supporting a wafer on a movable table adapted to
move in the direction at right angles to the tape
adhering surface of the wafer and to apply the pressing
force against the wafer;
supplying the tape between the tape adhering surface
of the wafer and the tape adhering means by the tape
supply means;
moving the table toward the tape adhering means and
thereby pressing the tape adhering surface of the wafer
on the table, with the pressing force, against the tape
adhering means via the tape;
moving the tape adhering means in parallel to the
tape adhering surface of the wafer from the first end to
the second end of the wafer; and
substantially keeping the contact pressure, of the

tape adhering surface of the wafer in contact with the
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35 the second end of the wafer; and substantially
keepi ng the contact pressure, of the tape adhering
surface of the wafer in contact with the 12 tape
adhering neans via the tape, constant when the tape
adhering neans nmoves fromthe fiZ st end to the second
end of the wafer. Specifically, in the ninth aspect

of ddife IdHRINIR meand hﬁiaf QL tRRI L %n@;@a%e%hteﬁefthe tape

tape adhering neans such as the roller an
vi @M b ISR oHised 1P theeddinsg emdy tehghe second end
nmovaEbltehd aldferagai nst the tape adhering neans. As a

result, the weight of thﬁglape adhering neans
ar r anged’Fitfove Yrovab e e NoAsPRE Lt edsitds dnveption,

t heHeapfeo rihee @ xeait dcnthartivasen WHeh thhe FRVeRrRhRyY Qttea}h:%esuch as
e ro er

U S G R ST O L5 (R,
t akeresxing ondiys itdher atdvmbl\meslabap:pbxgiaﬁlgsitﬂehfeOItﬁpeOadhering
th fer fro e ta W this
adﬁ%%ﬁﬁg néﬁhg%1%%§”HﬁerE?bﬁgl%b%eO?gﬁgscFaBFeggﬁﬁﬁlng
applEage¢ i rengegafadoveant hebaorableatebyeand gheckkpsion of

COQ&%PEE%@ H%e@en %b§kﬁ%ET%E%yw1%?u@b OﬁggehgﬁteBE'Eﬁe
wafer. According to & tenth aspec nvent

t h@o¥able Saptededns ﬁéﬁr@éor@f theheeiightaofapbeomodler and

vaf@le, 40 sG@MPLIES ithg Eﬁ?eSEQQSnQE réHBE?EH'gg BeMBEREn into
on a mgvabl e ;t abl e ada nove 1'n the direction

at SPgHEeEAGIes Wéephéppégénga&her tRycsuphatbeorafns from
vvaftehre aivvalbileh ttabaet ap@its tﬂd@etageaagha%ﬁtgeﬁletﬁod

a res galnst th
e e L O R o a® aPRaber k sheruager can
ofbehacwukemeagdahuequap&lgdhehtmglmeanaobbetBﬁbE@@ﬁtlally

sugg& 1Me]AS. thgoéh@gﬁgPﬁSEable toward the tape

I'ng neans an &by pressing the tape
adherln@0§9¢ﬁaoe 6P shéewatherspentt hé thbl envanthothethere

pr%%SbQ%v19%8e ﬁg%h%ﬁt B%eaﬁﬂg§ln8dge£58$ron??ﬁwafgr,

the tape; noving t t'ape “adheri ng”nmeans
fi cOMP&Rging the StePS of:

supporting a wafer on a movable table adapted to
move in the direction at right angles to the tape
adhering surface of the wafer on which the tape is
adhered and adapted to apply a pressing force against the
wafer;

supplying the tape between the tape adhering surface
of the wafer and the tape adhering means by the tape
supply means, ;

moving the table toward the tape adhering means and
thereby pressing the tape adhering surface of the wafer
on the table, with the pressing force, against the tape
adhering means via the tape;

moving the tape adhering means from the first end of
the wafer in parallel to the tape adhering surface of the
wafer;

detecting the distance covered by the tape adhering
means from the first end of the wafer by the tape
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the wafer in parallel to the tape adhering surface of
the 35 wafer; detecting the distance covered by the
tape adhering neans fromthe first end of the wafer
by the tape - 13 adhering nmeans covered di stance
cal cul ation nmeans; calculatin fromthe distance in
whi ch the tape adhering neans es, the contact area
of the contact portion of the wafer by a contact

ar eadivat tug até ans neansred aherande é@p@dmﬁ%ﬂ f}ﬂedansf;
means rmtygf,c&{gmﬁwgl%l rst, end.to the secaond end o

the wafef Th para Fm HEE Rt e rthg it dche drape
t hea dag 2ing ancla st hongs t h@@r@@stialng; foree of %rh:e contact

. tab bl e.tabl e pressin rce,
Cet SR oRonE Bile nafe PR B B il on means
t apeherihehe neppeaddhemnieg rietes trexvdy fhen ttape first end to
adnefd gl DA Se BV AG: 1l S{AACE ﬁ’?lpgx%aaflle(ﬁ.n td THe 'tape
such a manner that the pressure at e contact
pordFRAT BT t et fgerof stheptatonstant when the tape
adheri ngs &Baiisy @V@Spfé%di‘.efcﬁ #étof%i%&&%%e%%%cie by
end . 15 of the wafer. Specitically, in the tent _
aspelt TIVIREe | iRFESSIHE FUie SRIFing Mean@eemsing the

t hed 1 stpen @l hiad | wilgh dRe i 1Se Skl asindied HUdBls M ddSetected

f t.hrough the tape i s obtained by noving only .
he Hro R e SRS daH e N KBS TG o0 GRdaivdation

As mearesulin dieh tensdmreoft Hdte %T@@I@ds%ﬁ:t&ﬁ@t Q:l?%y%ontact
th € | e does not .interfere wt e _notion
of BRI G Ah oI Eshd? (i erosre EAie gt the. tape
t eredhgring manequivesd fobeHeakdrsthtedd to the second end
const dgfatlomn.,. when the force is applied to the wafer

by the novable 25 table. In this way, according to _
t hi s t apgPefiHerdalgly meithddhe tirntir espenct iofpahiced noention,

t heoy@afelrLam il 1 ¢ UH@IRhY 3 t%#;ecﬁlﬁfl%%qrﬁ\%;&lela%% such as
to he substantially wuniformover the ol'é wafer.”™
Al stgze iTP IR 1B Fhaspedier tdraued itheervaben ist bbtained by

pr essiingy farle e s, A H2RF 3% it?les%tagien adhering
accordance with the q:latSt nce noved by the tap

adiS 1y nédhd &R Dy P dSetioRg AEZRSIed
no\abngy el tdtea meesatdlec WaatliomomRanst and ciirerel Qrient Ree

motion of the movable table and, therefore, the tape
tension is not required to be taken into consideration
when the force is applied to the wafer by the movable
table. In this way, according to this tape adhering
method, the pressure imparted on the wafer can be
accurately and quickly controlled to be substantially
uniform over the whole wafer. Also, in the tenth aspect
of the invention, the pressing force of the movable table
is set in accordance with the distance moved by the tape
adhering means calculated by the tape adhering means
moving distance calculation means, and therefore the
contact pressure applied to the wafer can be more
accurately controlled to be substantially equal over the
entire wafer.

The aspects of the invention described above can

share the effect that the contact pressure applied to the
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contact pressure applied to the wafer can be nore
accurately controlled to be substantially equal over
the 35 entire wafer. The aspects of the invention
descri bed above can share the effect that the
contact pressure applied to the - 14 mafer i.e. the
pressure per unit area of the WE er, accurately
and quickly controlled to be substantlally uni form

ovevafde, whot e t\aéepreE‘snﬁi‘é‘lefbertthLSe&J%Hj sspard Wifer, is

h
or c2SEFERLR D, 4RY, G SRt o P e i roit S o Ly
accunafety ¢v>ebetlse|bssmcahe naéqu:;seggsl o?V?Let Ihﬁv\gﬁ?! gn

\Arrg;erexh% %ﬁgre}?? ec% % a?%ee brssdre Hpittedn Hay

t heexlafleit tllme cahfeont tiodt etchermlsammsr A yidd the the wafer
PhesdAnta Abbe pOURg QYL d ol W80 e S a1y

the fourth aspect e i nvention
ef f&E42t hate¥ h‘éh%'vlafbl% vafg®e. can be quickly and

easily sm@irtVedns aFd i mel Vg hod 18d 5
addi t.i on, The fi fj?ér.:paspect o]%/ t %H:‘} nvgﬁ[{l on 1]n ention may

exH B tP1het b feEfethathathe s esrsaﬁsen%mpappé@etcb tichéhe wafer

wafedin et bl Bodlahd 2@ th Sabsanty ald oA Al8l A1 . equal
Furt'her, the sixth aspect

for_ _different fer_sizes.
of THe" |meenq?%ﬁan‘°éi‘/fer20 exhibit the effect that even
|n t he cEmetlvme,r et}té'lefoﬂﬂ‘lil'ﬁiﬁ’@ﬁe&:tOfoﬂ ftQueaLi)H\Jén%rl\bn may

sI| htI differ t fr t
rbe)inessm ?ter %1 Fhe, e %g]d’né’raé’db@n quickly
eaoirlctfeawelsaw@t i3y ya axﬂnq:ramg:wmﬂr}s ﬁmq:tlhet frt%t\h@fder
nder -t pr n e
gr essi ng or ce o%&} heﬁ?rfe;\bga %Cgc %ttﬁ"@r Anyggtion may
sev@MiPHs gde offacte ﬁhﬁterﬂha)rpwum(mmluadheo the wafer
ef faat ddadqide ymaf ey rﬁﬁcak S/r rad! rl Lol %ﬁ’r

t he d|C|ng process or t inding p ocess
su Nis WRee i $ 47+ the wafer with the 30

t ape. ad@fﬁﬂqéﬁertﬁ@ iy atéfﬁé?ﬁd HPHHLe 140 ion may

Furt 1blt I%%eelegthgehc 5 eactt e(\)fent r.]L% Itrlgw.veerclztalse whe):t/:e the
thickness of the auxiliary adhering member is slightly
different from the thickness of the wafer, the tape can
be adhered on each of the auxiliary adhering means and
the wafer under the intended pressure by changing the
pressing force of the movable table.

Further, the seventh aspect of the invention may
exhibit the effect that the wafer can be conveyed
directly to the dicing process or the back grinding
process in a subsequent stage without the wafer with the
tape adhered thereon being turned upside down.

Further, the eighth aspect of the invention may
exhibit the effect that the pressure applied to the wafer
can be more accurately equalized over the whole wafer
regardless of the weight of each member and the tape
tension into consideration.

Further, the tenth aspect of the invention may
exhibit the effect that the pressure applied to the wafer
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exhibit the effect that the pressure applied to the

waf er can be nore accurately equalized over the

whol e wafer regardless of the weight of each nmenber

and the tape 35 tension into consideration. Further,

the tenth aspect of the inventi g may exhibit the
effect that the pressure applied“to the wafer - 15

can be controlled nore accurately to be substantially
equahnoker cohératidkd maiérac@h@&@e@?dtgtB@rsﬁgb€§ﬁ§lally

fea&ggg§ gggraq%gn gfsn I_ﬂifathe present invention

nor € ap paren ht of 5 the detailed
descrlptﬁbﬁsefaeﬁenpharyobmbodsnEﬂéétﬁbéée@ﬁd éévant%ges of

| |HﬁéNC§E$9eH¥ iRgeAER %%%‘BDR'%FIEWD%%%%gg% light of

sect |
sthFﬁgdata@épd daheripyiappaf at kismpLaoy dimfod ndi $ thereof

enl arged view of a
|nV§§t19Dus%9agé9 b% tﬁ%a??%v%%%r

table lift. IS t showing a first
oper at i oRRI EFOBE%ﬁRB?T¥%% QR pBHRAJDRAW NG Bippar at us

accordi ngi§o 1hes knysestioha1 %gwg_é e I AN E%ing
expl ai ning the contact wdth 1 [

di ag? 3 §&%Wh@gtﬁ%??%@%¥$ R X ieredh tq htéuda sIran-nEtJ(on

- x0) inFiMal ch thear f@iyrEHT%& + Y 1ift.
t he &afeﬁmgep in cé?iact W th the er V|a %Q1
tape. Fig. ng i % 8 AAShothoninhe rfdizat epea®tion

betmeegiraheo fli Shancgpd XadhéQOJ)nqrh )xcel‘cdé"eacré&ﬂﬁng to the

nov. he hol di ng pressure X). Fig. 5cis
dlégﬁgﬁ?@g%%MAng the relation between the distance (x

-- x0) iFtgwh chs thedragteer fmyescEnd dihgy MRSSWrR act width
P(%). Fig. 6 is a flowhart show ng a second

operétion 25 program of the tape adhering apparatus

accor di fgt9o Yhels invimdram Fauing ithea ddlewdhar between

shaMendastdidd gper atgyon Wh(igfl'?@h%f rtoliglre]e: a%wve@oand the

a r at US accor ng to I nv
adher pcgﬁa %dﬁﬂﬂ’tg J{Ihélqﬁélaam onthetheemoller via

the tape Flg ob is a diagram showing the relation
between the distance (x - x0) in which the roller moves
and the holding pressure F(x}). Fig. 5c is a diagram
showing the relation between the distance (x - %0} in
which the roller moves and the pressure P(x).

Fig. 6 is a flowchart showing a second operation
program of the tape adhering apparatus according tc the
invention.

Fig. 7 is a flowchart showing a third operation
program of the tape adhering apparatus according to the
invention.

Fig. 8a is a diagram showing the relation between
the distance (x - x0) in which the roller moves and the
target holding pressure F(x) for the program shown in
Fig. 7. Fig. 8b is a diagram showing the relation
between the distance {8 - %0) in which the roller moves
and the pressure P(x) for the program shown in Fig. 7.

Fig. 9 is a map of the number N into which the wafer

is divided and the numeral n corresponding to the
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the distance (x - x0) in which the roller noves and
the target holding pressure F(x) for the program
shown in Fig. 7. Fig. 8b is a diagram show ng the
relation between the distance {g = x0) in which the
roller noves 35 and the pressure P(x) for the program

sho n Fig g.. 9is.a map of the nunber N
int%mﬁ\#ﬁ?%ﬁetlﬂ‘évﬁgf}%)‘ the welleed and the numeral n

correspoﬂﬂgngl@@ ikes- dﬂ&hréhS§E6W¥h§n%ﬁgj%%g%ﬂ¥§ﬂ]between

agram show ng t he
betJ\é/\tgéénfg]t'%% ?’6?36%6%3% "é%e‘be”t%e‘ffﬂt ragld drheamflsdrption
adsioaipt ¢ omf ambdra]edgﬁaaﬁﬁ J10: §0:) naf?d{iyeﬁﬂﬂf %dheje#tnl.tgs and the
a n e | e fromone end of the
\AE]BZ{QE#C@ g m e e'}ﬁs bea‘fﬁ% 1$1g t e I-elld g 2
get@\?e@rafh§lﬁwmegeb&mtmﬂ.aImort }’tﬁawe@f tHd fidi®e exerted on
| t er in
1%e%%eeeﬁ%@ewhng%@mwaeﬁeawerm

i n B#d cHahe rol l er proceeds when the surface

protectl I apg, i 55 ag Iﬂ_pct ce qf the
vvaf f??grred Wi th semrbeer}:on uc t h’%‘ ment e 8}}01“

Jrf%ler‘iﬁltoébeln athieth ﬁd‘&ar}%ﬂﬂ@tmsﬂoﬁe@dslhbens the surface
Seq:tﬁdifaitidrEVtéls’E(Qirh RS d M HHLEH e o\sfh'tfﬁle wafer

pr.oceeds when the 15 dicing tape

th | |
adﬁfe#rgrbecgﬁ”ttﬁe SRR AGUEIUG HOT, @ edte nitise Wvéiher opginhey tape
or@dhﬂﬂﬂﬁgﬂ&pﬁﬁﬂ&ﬂugm aaRaAr atiys 4 s QE§€BkE$hQN redBaken

EVB NTS .Enbod |rrents of the invention
are e?&E &f?greﬁwﬁ\h% £ P“’ &€ €QlipE proceeds when the
aCWIma risanianiys rekin otnPQg%O r@?fﬁ%@@?ﬁurﬁfﬁ@}eséﬁethe
S i gnat e e sane reference
numer a% by:)gc;ﬁpe&%lrd\?q%%§ g gg’\é&lnguﬁBBPE?SHa'r ng,

t hese dr%ﬁ%é’m SO E| rE’RmFERRIE@nEMBSDaMENTaS

ti; h
bt 0SSR LR R o

thé“’%tﬁ\/éfr?tﬁe&r?ncﬁwéo tt&ge agghoprny iagpdraviisgd0 shnwihe
|ndiia®lln]gs<;0'ﬂ?fel %%ﬁxeaco'fﬁ%ﬁbﬁg Eaér\é’g' g?&a&é%@gt?d by the

gp nit 42 for su in

aﬂé trEPE 6] %F‘F&éésfpr‘féﬁéét?itéﬁeﬂ-ﬁpe F@rbease of

adW@ﬁE&s&mnmnN@ﬁeth%@e HehweX88Ph®e shown in different
scales as required.

Fig. 1 is a sectional view schematically showing a
tape adhering apparatus according to the invention. The
tape adhering apparatus 10 shown in Fig. 1 comprises a
housing 11 which contains a supply unit 42 for supplying
a tape 3, for example a dicing tape or a surface
protection tape to be adhered on a wafer 20, for example
a silicon wafer, and a take-up unit 43 for taking up the
tape from the supply unit 42. As shown in Fig. 1, a
plurality of castors 18 and a plurality of stoppers 19
are arranged on the bottom surface of the housing 11.
The tape adhering apparatus 10 can be moved to the
desired position on the floor L by the castors 18, and
fixed at the same position by the stoppers 19. A door 17
is arranged in the lower part of the tape adhering
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30 a silicon wafer, and a take-up unit 43 for taking

up the tape fromthe supply unit 42. As shown in

Fig. 1, a plurality of castors 18 and a plurality of
stoppers 19 are arranged on the bottom surface of

the housing 11. The tape adher _pg_ apparatus 10 can

be noved to the 35 desired pOSI]IIOH on the floor L by

the castors 18, and fixed at the same position by

t heppaoppers 10. Ayagrerlihg itherdoangdd ,i i idwmdraefunit 80

par t he a tus 0. .B

ope%ﬁ% ét%ea cfﬁo(flt%% Jd“gg}tterrolar lﬁ%‘l’? z}g{"a?r part of
di gﬁft%tltaﬂﬂrmﬁle&rlarq anpeEratug He Iambmqtarsihmm dalme be

t apg-adherd ng apparatus 10 and not shown can be

accessed. 5 As shown in Fig. 1, a guide roll 47 for
gui di ng Aheshavgpd s By dpplaying de proddetddr fiomediuiding the

t f
53[}2%% %rﬁcggaﬁpgi%r?g aaﬁﬂd@aé%gﬂagjw%w 3m o ttﬁk% tape 3

ar righ et S t Ci%ﬁia%eatnh@f Juted s upsilly aumtTHé, and 2 pair

deter hdtth droid ﬂﬂl@\@ the fa%(‘atnlg@a %l%wtl’l%t%ta?nt %'% Rhe
relea.s reGroje]at%etae and the release 6 t aken
£ r

Qe AGh iy rGJrltShé‘goﬂ'lﬁ‘éﬁe thgndunction
a gm d:tetracddh Gl Aedrezd & R tR tape 3, a@@hdath@k%mese 6

uniit 43 for ta the t 3 are arrang

dov\%nss:1traekaer¥11 ot® tErY gadé{) q’%ﬁﬁ ~UR4 unAItsg ‘a QQnGQIe other

r olHand5 asgguzaﬂap:toeld 5 tf@ro@enahel@ Itll’heaﬂza@lédan@ﬁd a take-
i s _arranged

betd\keen t e gU| ]{ﬁ%%s%%gﬁt&et %@%al?eaﬁﬁ ﬁﬁrrtan$§%

sheavnst@an of ﬁhQEQﬂﬁathﬁg 3®@1ils 44r.r aAded,0n dancer roll

1 f t
ggﬁje@h ﬁagc?&t Z%Haé’;:gag&%?ﬁg%e%orlh' %%c%rd‘éplge %R%h the amount

enlofr SRy ieharits @frrtawgetdabeéwemt tBe. quide

The:dlal_b|$l EhoftHehe dieblg Jrifet 430 is adapted to
support the wafer 20 by absorption or the like. A

subst ant%saﬁfsP“Hwnn&“ﬁgcaﬂrbéséa@éeoflltfﬁewt &bl errapged on a
30 na&}areral’Egﬁ(hrDriritlé&nfe@métbz pothechobwaifde28apBdafhering
a&ﬁ%q{ L1osrtl?on 31% éfﬁ%' ré]gll:ﬁf@rg)C tge | ower suarf gﬁgwm s
&1 T i s d 6 BYRTABA ¥aP g
baw:es.ofrttma dialbd & i1fitF £33 0i.s @h@neabed BQ afl 'tﬁta table
mechaiy s{p 3Q %ﬁéﬁygﬁm%o.E%%p%%gl%hélwg ef QBtE gsggption
or the like. A substantially cylindrical base 33 of the
table 1ift 30 is arranged on the rack 12. The forward
end of an axial portion 32 extending from the lower
surface of the table 31 is inserted into the cylindrical
base 33. The table lift 30 is connected to a lift
mechanism 50 not shown. The table 31 is adapted to be
moved up and down by an air cylinder (not shown) in the
lift mechanism 50. This air cylinder is connected to a
computer in the control unit 80 through an
electropneumatic proportionality valve (not shown) to
adjust and set the position of the table 31.
As shown in Figs. 1 and 2, a fixed table 35 is
arranged adjacent to the table 31 of the table 1ift 30.
Especially, as shown in Fig. 1, the fixed table 35 is

fixed by screws 39 to a stage 38 arranged on the rack 12
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noved up and down by an air cylinder (not shown) in

the 30 Iift nmechanism 50. This air cylinder is
connected to a conputer in the control unit 80

t hrough an el ectropneunmatic proportionality valve

(not shown) to adjust and set qthe position of the
table 31. As shown in Figs. | and 2, a fixed table 35
is 35 arranged adjacent to the table 31 of the table

li faf SChe fES-pﬁicigalllly &s steowbd sefeing frbm tEhesf.i de@dnd 2,

tabél'?e on tl{] B(leéjC%/ %rﬁﬁne?ﬂgv} CEh: Sth%g.eé %%fi:es/gsondlng to

arrange era ousli n
carthe eudPyy onf Rils tableand 12, so héafti b twameec 29 and the

is r t t 0
or (RN WU PPyt BieROn cixec

31 @i and? ddvth dafioudieachaheoltapst 3t e tiheedising
tabdaspéSS ad edheLasRAHd g etceirch.%lll?r tffi%rrﬁh;q'gngz a

tape an be_ under st ood specifi call omFig

I?'RJLUhtt Tedife is Bh ttse fﬁxﬁé’d ttagépe 3§5 The
Thenodmﬁmﬂrérﬁeam% Ifadhashd arddtiie e he1old@aghrt of the

part waf er when cutting into,,cybes by

di c"f#gj %?,&éhesrho?/ﬁq:zﬁwq:llditoz cubes, Yo A48 "dapt ed to

reci pr ockd esthmwn ziontgild.y 3,n & he lheusidsg a]ihplt&d to

arr v bl Ilft 0. . The h .of th

roI eéj[% eIenaor lzor}q;n % hé %25? mﬁf\s\hn&t oflst ﬁlgranged
vvaf&#o‘m) ’d’mj ttattele tlabite 33)1 Theudenysh sifowhe trbdler 46 is
[0 L1 {iparf YMEGHAL ik WAAR Y898 W8N 20 and the

suspen ed or exanple, on two pul l'eys corinect
a riealke nt. sHEWRIIBna ishiaws t tiee motlderi M 6f dswaodnected

and: ¢ eyer S Tt d £ AHLNS s IRd, £ 646 elsSim Iple,. °n two
remlg]:ocat ed horizontally betweén the pul Feys.

r ol Peklemss REPRACTEAIT Hdqted mrode shedthor |Bzfoﬁi@raw|1ylg the
]?y 1 G Of i ef o el¥ d e affﬁfiriﬂamé—:&@e &r@%&ﬁ%sun@?ﬂalsfr%QQer 46 is
rom i.s nmoved horizonta
frolfﬁﬂ'ér?‘?eizfs‘?é g?ﬂfl%lttaoﬁ%é’e&é’@&ﬁd tBRAD5G 168t he The
vvgfml]Zélr Hdamey i el doumfe }ifehe:e\t\ﬁfp&foc%@etjpelmb)tohﬁally by
a e waf er_ 20 25 Referrin ,
2oar i AR PG bR B &30 0% sgeacaboeon Fig-
t he2 t abhe ItCPIleJSGl fanlcb m‘rcemmblhoarlz@&ta‘ltﬂ@r foutt ¢éheudiitrst end
65 f@st@ £1d agéaé)ér?d Gid &9 %Af ac‘i’l%mw%(}etrOZO diametrically of

the wafer 20 thereby to adhere the tape 3 on the wafer
20.

Referring again to Fig. 1, a cutter unit 65 is
arranged above the table 1lift 30 and the roller 46. The
cutter unit 65 has a rotatable cutter 64 adapted to
reciprocate vertically. After adhering the tape, the
cutter unit 65 is moved to the wafer 20 and then the
cutter 64 is rotated along the peripheral edge of the
wafer 20. 1In this way, the tape 3 adhered on the wafer
20 can be cut off.

Fig. 3 is a flowchart showing the first operation
program of the tape adhering apparatus according to the
invention. The program 100 shown in Fig. 3 is stored in
a memory such as a ROM or a RAEM of a control unit 80 and
executed by the control unit 80. This program 100 is



10

15

20

25

30

35

reci procate vertically. After adhering the tape, the
cutter unit 65 is noved to the wafer 20 and then the
30 cutter 64 is rotated al ong the peripheral edge of
the wafer 20. In this way, the tape 3 adhered on the
wafer 20 can be cut off. Fig 13 i-s a fl owchart
showi ng the first operation prograntof the tape

adl’e%{é@&eqp%%{)%th (r:nceort I ng tth%t g%gt 2%t 1ﬁeﬁb1|p§orted

The program SV i N |
sudly asispROMar s RAM @feraeccomfr mheumlatol&O 3andf the table

SXSEHELDE P S  l B A (Grown oy
supisdrtiast 1ie adgdr preiferemce memegatled 60f J.hhé‘lgablZe
31 gfrdhed alyl ea A:stflttl%q)l g‘%ﬁegg‘%ﬁ% \%‘OEOS‘E% f%rllgt end 28

the roller 46 otted Il ne reference
nurfdr alh%@afuerr F%Og bezg)ln@ &or awged Lat thepddireicgaon of arrow

COrFIRSRPRHNG e M ingt <28 20f UtetW@f %f%% 20.

begins To myve i n the direction of arrow g
t ape adhéY ith§ Stharde@s2@ncduding Raler 2203 Fiﬁr pee of the

dr awd fgs zmeiruct;mg:hFltgue Zap gurkag@nefctihes waheeq2@ne
ontv\hlch hel&é fsa%g red is called the 10 tape
adHéiSh§ 49%% 3G &Sy é@ﬁ.&ﬁ@a993ﬁ@ce|ﬁa#ﬁe n the
Cﬁsmsmmfﬁaﬁéﬁe:ﬁeaﬁmp& |f3s itshe hei Cillﬁgntgalﬁ@pﬁhoﬂ@}ééﬁrer, the
t a ace 20" i ac urfa 2
o Sans RNt W BP0 20 Lhel BRCBORURECERSE §F the
| s wafer Af,f atd lgr diredthicocatsapehetree thapeaadhadr isgthe
sur .t ef nt r f.the waf.er .
o R pr eI TR R 1358 Rl haPSIRESEe 200 is
thélheslfzré)@ aurd adiearddt eof (tthet We f@af @0.20 used, is
det ect echt gkhg, sigae o thie % %mz%'os ﬂ%ﬁcﬁﬁ%% a3, the

sensor (not shown) arrange lametrica
cortiéift ri-c N Brmere 201t sbee wafest 29he5?dbl és| getected.

30.THWIBId Yot the sazerDoef jst herwatel BY LSsensor (not
pre eterm ned at F\bout 20Q mm_ (8 i nches), about 30

éBﬁﬂFtEGGa&&W(?G FRBRERfFrigplly on the
ar rlmtg]leng?»la dfenger tabla pagitt 3on cabrRsPeRd Bget 8i38YD of

Wen‘tehre %eff%r caﬁtlgsr ger%eelté%lalgt%%gt té‘g‘e EgzgnQOSf | T8 inches)

al tadranztt (308 mat CtZepdnthies) phleabbre DOOf mmheldaigehad) . By

cary D& { 1Ry éﬁééﬁﬁhyaErgnb%gition corresponding to any of
these predetermined values, the size D of the wafer 20
can be easily detected. As an alternative, at step 101,
the size D of the wafer 20 can be input directly from an
input unit, not shown, of the control unit 80 by the
operator of the tape adhering apparatus 10. As another
alternative, a plurality of sizes D are stored in the
memory of the control unit 80, and the desired size D is
selected from them.

Next, at step 102, the ratio of the size D of the
wafer 20 to a predetermined size DO, i.e. the cocefficient
D/D0 1s determined. The predetermined size DO can be the
maximum size of the wafer 20 that can be supported on the
table 31 of the tape adhering apparatus 10. The process
then proceeds to step 103 at which the distance x0 from
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i nput unit, not shown, of the control unit 80 by the
operator of the tape adhering apparatus 10. As

another alternative, a plurality of sizes D are

stored in the 30 nenory of the control unit 80, and

the desired size Dis selecte% fromthem Next, at

step 102, the ratio of the sizé D “of the wafer 20 to

a predetermned size DO i.e. the coefficient DDO

i s tdhest e?mﬁgqied 0 Bie gpredatsdmniposd tdione (POfean te Ftihe 4) to

t f at. ¢ p d
on the %ﬁs ezrgjlc%Bf t &W%ag{i‘% helrbl E‘]Lg g‘%ﬁkagr%ééé B%éhg an
Theermqﬁmssvr tten lprikoc eeds showst.ep The3 fdtrswhieold £Beof the
di (A ai .
p03| t| on (r ec%mteod éq; at%%sqtl tnhéc%f %E'Js éﬁn gﬂe origin 0
t hel SveF sy jtp %%WWG\&T@% st@rm@@gr peAnth&0.

l'i ke notrihipwnte Thed iTet, end %ﬁs%fan%e (xwaf %&Zvaed by
|l ocated at. a position x0 away fromthe origin

assiltfedr t'o He 4P relurtdifemesstgomend §&iemt109. POFREN00 is
at sdlefultdbd t headigtianea dod frod) FiRved Bgschri®ed later,

roller 46 f t he neasurengnt starting point O

O e R Bt PO s S kel RioNsgq By The

| atwesllet hEo rmve;dledivsiﬂmao( X Th)éO)nGa%utﬂé@leme smsta\tedng

bythel ol | er on .t he fer, 2 The

o g VSt R s ot 2 B ENBg aters

of Zmdmafemcsh Dixd.0or wede S:ihzae ro\NfIJelre 4tehe sr Uiolv&ng46rom the
rSte ? c

end D Dl e i e FRLAE LMETD Ve 38 Riler 20,
by the dioitanceo(d s ]zﬂl)carlomﬂdatbefd theomatllemddbéis of
revol i onse o ddie M HumgBnnact,ed 19 ¢t %%gplélfl %}‘1% motor

descri bed above. Next, at step 105, the
t heeoprasted t9 thomuldexq desardhesl E&OVss vi a the

tape 3 iNe£d) Al ad@sh S ngartéweu@tslt NF (he wécf)er 20 in
noved by the roller 46. Fl 4 is a diagramfor

expf @i Ay TH i EAORPEN: wl% FREMTEEE the Swepdrulated
20 using emesl distmaredovier 4 edi ovdkd e thfel el lend 428 Fig.
of fhe vvafctfr 20_consti tut.es t.he ighasure

o hi-B0T SHRPLHE o [Ty e ARG By g ) 0in
i ntverselttshe heafenxd® it wiigled dgiresikdver.et dnatfighe4, the

25 PIIGE ey A% SHMML iv&j%rgQOA"cotrgq:icc%te%r t%eognetalg%rement
starting point 00, and the horizontally-extending y axis
intersects the x axis at right angles thereto at the
origin 0. As shown in Fig. 4, the center C of the
circular wafer 20 is located on the x axis. The wafer 20
is in linear contact with the roller 46 along a line
parallel to the y axis. 1In this specification, this
linear contact area is called the contact width W. 1In
the embodiment shown in the accompanying drawings, the
origin 0 is located outside the wafer 20. In the case
where the wafer 20 of maximum size is used, however, the
first end 28 of the wafer 20 may be set as the origin 0.
In this case, the origin 0 is equal to the measurement
starting point 00, and therefore x0 = 0.

The contact width W of the wafer 20 in contact with
the roller 46 for the distance (x - x0) moved by the
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circular wafer 20 is located on the x axis. The wafer

20 is in linear contact with the roller 46 along a
line parallel tothe y axis. In this specification,
this |linear contact area is called the contact width

W In 30 the enbodi nent shown izn the acconpanyi ng

drawi ngs, the origin O is |located outside the wafer

20. In the case _where the wafer 20 of maxi num size

s TRELET HbheverdeTHgingg st ShtF ZEBe T ResrEraedhelow.
maylbersel as 4 heoirt gith whicH rHdicwtase, wikehom gi n

O is equal to the neasyrenent 35 startin oi nt. 0Q, .
AT RIS S PO L PH oradad G dis WATET RO 1s defined
wafes 20cies<iong gedimd th  tHisa,oldher pdArftoratt ich the line
di st ance (x_ -, x0). noved by the - 21 rall.er 46 is
GortsPin st shr S TR Rt b it ol i ehdehn gne

a pufodsatg woioht thet ot sastt anvitdteh \Mhe steemeedt patsiséng

er, e 20 j.s defj

o odERIA, A edtleg W Endlhdebr BaiBhodl b re ghe x
segreit extdntingd pE @ |etossuinheol idxids t fvgudieryhéghe

cr g S, i rs; |
th?ﬁ%‘?tf@ ‘f:}gln?ér{%‘eo t Z?émdé?%élﬁ [)ér%;t‘%ngn |P%§f°‘§iltré%et<': the
X %3%L§ sthfedidedhes rasodd mpipdi ® iQtemgecher the line

thesecfr@érm At= o oy ther e SLPRMoLNERNHAGL D.  As
paralTel to the 10 x axis through the crossing point

S i TR bt sFrthe 44 rde segiferitedrenty 8G 4 s&dusdd tas the

cr o:s&cﬂ'ngssgpim the i‘\ﬁafeﬁﬂ‘lﬁa/m | IR, a"afttﬂéeh daiﬂéf@: 20235
segment is.equal to the, radius ., of the wafer :

A SOTTETT R T B % Ji0 RERE b O 1§, equal

t hetd i oree steghendf Qe sceguadt MH dtth ohe alrfthefr,t hée line

caiett 180 Y SHIREG G AU s SRR 0 R T ) on tne

andx tdrelis i gred seyehindDS et S tdumadi Stcardbe @dstance (x -

XO)qyThu e |4 [ t r,o-¢ X _+

xO)}.{O) 1 nﬁ%%?’t r%yé@ng[%?%%%\% S??nel%j%!qufa tQﬁ)er(é"]Z(or g xo
t hel 2ot ntBbangd &It FHRWIhoW! vien Byg -eduattiberefpre, the

bel o¥htad¥ v 2A I 1 -{d -gs0dN Dy WquakieLehgvinen f, the
contact width Wduring the novenent of the roller 46

wi || be wexpl ajffed. (Fi-gx Haxd® a di agram showi ngithe

rel ati on _between the distance (x - _
The behavior of the contact width W during the

movement of the roller 46 will be explained. Fig. 5a is
a diagram showing the relation between the distance (x -
x0) moved by the roller 46 from the measurement starting
point 00 and the width W of the wafer 20 in contact with
the roller 46 via the tape 3. In Fig. 5a, the abscissa
represents the distance (x - x0) moved by the roller 46
from the measurement starting point 00, and the ordinate
represents the contact width W described above. As shown
in Fig. 5a, at the initial position (see the roller 46’
shown by dotted line in Fig. 2) where the center of the
roller 46 corresponds to the first end 28 of the wafer
20, the contact width W is almost zero and the roller 46
and the first end 28 of the wafer 20 are in contact with

each other at a point. With an increase in the moving
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25 xO) noved by the roller 46 fromthe neasurenent
starting point 00 and the width Wof the wafer 20 in
contact with the roller 46 via the tape 3. In Fig.
5a, the abscissa represents the distance (x - xO
noved by the roller 46 fromthe measurenment starting
poi nt 00, and the ordinate 30 r?e?pr'esents t he cont act
wi dth Wdescri bed above. As shown in Fig. 5a, at the

: ni diigxttarg@ei ijzommﬁs@ﬁlﬁél}et rd d e Vﬁ]?i'nchr&ia%’é‘sl lQ)h @%&&%ance
ine.in Fig. ere.the center of the r er ,
cor‘?le%%o%ré% ?%")J?Weo? i 953 gRAve R dafdren Jdie mqying
condbstandeth Miscadewsiitzerthanthdig roldferntidd WFer 20,
an e.fi end. 28 of the wafer 20 are in _contact

Wi ?%ﬂge%%#%%%eyfl%%h aﬁpaoslsn%mes\/\vﬁl‘? AR 38 4o 4thel™ D) -
movihter zat di shancentgcett hel ddntimatradudtii WWdecreases, and
i nc j danc | t.h. t he equat.i on.descri bed
abo{/iag%%fé%ﬁﬁ%e m)\%alln%\4  AE G b TR Gy red
t hed¥alernee rx of s the- waferorhing ttre tdunt awtoodistemt a
assulRsu e FRd 0 Vi U, Gndener A dHlloddiR:
contact width Wgradual | y decreases, and s reduced

subst@t i%hi 1y F9THREE Gigaiabatern tHavc Gterté position where
di strnaRoxing R stAEOr di N 4@ tihy %C?JmledT%@lte’ rAdius r.

ci rcul ar fer, 20 is used, and therefore the contact

wi dth WRSLSYRA rigin dsodit s 13/netats tiape 196si thihen target
Whgwlli@ dfl;tflfm\@mssiiirﬁj aﬂ&?:e(g(x)xg)ndets: Qs?lli@hlgtglet Befer 20
ra . errin ai n ig. 3, at step ,

t hei%i?%eeﬁse a&f%“b% ?Cﬁbe % ’hggi“% Iride tBEx FaRsder by the
whi oo the3 Wadfert129 tdlsl prigsfeedtagai retl duhe kel lrelomd@he

Vi {208, lL,e 31 . of .the.table |ift 30

i sacc% cul at edéf[%Drrd] F%eléfgbaé:@égﬁtcisgﬁtp E])/O%O apgh 5&1%1‘:86‘““
at Wi M xaken ided @t adtep Wiodt.h Bhealteugetegratssing

st efh 5. F Bhe target. or. ' force F i .

cal cul at ,ed(@aslesg ﬁcﬁﬁﬁe%?et%%rsﬁqﬂg&apgj)e%)s?%e%éarfﬂérngéj

FOPIRE edetedtifed fhes sinegleftersdned piressheg force FO

maxi SR Qiei rRxer O dhe TRl +2@ WA fkhe26asq 28e case
wher,e t he wafer_20 of maxi num size possible is

supPttted PoratRF (dbiod FRXIMUH S izgpPe sEitbl e3d sasgpported

t heordi tsteanceb e 3+ ofOtheovesb iRy 1tiffe 130l ek 48e distance (x
corr wher e

the. et el el 4 cSrseseisa tar ChReradius =,

cent & . ofin Hdavafasre 2Meren thiee acd®e line of the roller 46
is located at the center of the wafer 20. In the case
where the distance (x - x0) moved by the roller 46 is
equal to the radius r, the contact width W is equal to
the diameter D (= 2r) of the wafer 20. This contact
width W may correspond to the contact area A of the
portion of the water 20 in contact with the roller 46 via
the tape 3.

Strictly speaking, the wafer 20 and the roller 46

are not in contact with each other via the tape 3 along a
line but over a surface with a minute distance in the x
direction. By multiplying the contact width W by a
coefficient corresponding to the minute distance,
therefore, the contact area A can be calculated with a

higher accuracy.
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25 where the distance (x - xO noved by the roller 46
is equal to the radius r, the contact wdth Wis
equal to the dianmeter D (= 2r) of the wafer 20. This
contact wdth Wmay correspond to the contact area A
of the portion of the water 20,in contact with the
roller 46 via 30 the tape 3. S%jrlctly speaki ng, the
wafer 20 and the roller 46 are not in contact with

each ot heccordindeto apei 8 abwong fon Itm:é pite MBI Force F(x)
Suré)?? %ﬁit&lat rWeE];eeJ? (gancel ; uélfé'gltrheec;trlo ler 46 is

ying the Ccon
Coe¢¢¢%ﬂé¥ﬂ!e@o¥m espomdd meprireext hehatl RUteo i tsdraingressure P (x)

ther 108 &t ddpraiaciopad ALan e ALl aL W ) ogran

i gher” accurac cor
i NVEMYEY the preasiony Yelrneeerr(bhe oé)&tratrmia o t-hec0} moved

wafley 2k | Fb cont a&{d Mﬂ&cﬁ%glqld Yo I15S )ggiga%rdﬂl‘ng S¢

in such a manner hat a nstant™ pressure

exerted Bl IR d%ﬁ‘i"t"ﬁftn drhen dﬂlstl%lrg:e 5 i—s =0 )dimeyreainky the
h # hen 4h
shows Inge d el i e hatmean hhe Cfr?%@'{écs%c(éf%e&g?@sé she

e roller and the preSS|

nmoved b
T 8 254 e SR Bt KAl Gk @) (Ovedopnd. the
rmvcaoumrameregméaft afitk the e W R0OP (x)! Rnese

aﬁ/y; abs%%sszﬁ%&vﬁgresents t he di st ance ;x -
xO)F moved and t& Fefresént horseassiondgeep a
formﬁa«)t anibdshere o egswherPEhe A9 18H0Ws mdvEisdon the
5c, %)to keepd% gnst ant pressure P(x) when

‘"ﬁ 4 thet

the'd moves ISR ﬂ}e( Wo¥iRg- d%@*:aace (x -
2r) tﬂ)naflrlfém\ﬂaﬁ-g tyang er,
thexormadl us r (0 < xt(H-es %SJ)()i e 18 prgéy ng fthS

FOST 8 5N s Bih lt%én@@ma@@d wildthh they congactheidth

comm,acl. er esheAcdrtddie agase aheng thg @a\églnggle%"e the moving

di st.ance xO) is not less than the
not& %nec(eth(é‘n T Ri%e hétadiess thep theyradims: r2ppd not
on ndie wdiercwiaRd e Hh§ R @SS ing o f Qr g€ _FLX) (i

%%ed to be 20 decr egsé'd ertﬁr ﬁegcon%gc’f‘ g\ﬂjt hOWthe

ME8d c dhs deessiion frecrafix)has rhqupredstipebe

| s dedrafased @ @theORoAtHRH! wABER, wl heTRKeRS] EQE
to the |nvent|on IS glven by

ccordl
equa%%}solng(ezrf) g:hﬁ 5ac§bj: at the pressure is a force
exerted on a un:Lt area, the pressing force F(x) according
to the invention is given by equation (2) (see Fig. 5b).
F(x} = FO x W x D/DO

= (2F0'D/DONT® - (r - x + x0) (2)
This pressing force F(x) is applied to the wafer 20 so
that the pressure P(x) assumes a constant value (=
FO:-D/D0) regardless of the distance (x - x0) in which thé
roller 46 moves from the first end 28 to the second end
29 of the wafer 20.

In this equation, the coefficient D/DO is multiplied
to apply the pressing force F(x) corresponding to the
size of the wafer 20 to the wafer 20. Specifically, the
pressing force F(x) applied to the wafer 20 of size D is
always D/D0 times smaller than the force applied to the

wafer 20 of maximum size DO. In the case where the tape
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F(x) = FOx Wx DDDO 25 = (2FOD)DOr2 - (r - x +
x0)2 (2) This pressing force F(x) is applied to the
wafer 20 so that the pressure P(x) assumes a
constant value (= FOD/ DO) regardless of the distance
(x - xO in which the roller 46 noves fromthe first
end 28 to the second end 30 -ZQ%f-the wafer 20. In
this equation, the coefficient D)DO is nultiplied to

C r ndi ng to the
2?!233;3)’165% hﬁfgéﬁ%?g?ﬁ El‘i’é §arﬁé X%\ﬂg?é) chgé)ro R%J%ﬂq%’s on a
t hé’lﬁ%]sjsii¥190$ o‘f%%eﬁ x30 a#mﬁeemem Jtrhesm,erth%() iofitial

Si a4y 3ok v el DL S AL NS LS req o
appl e rts% t wafer 20 of naxinum SIgZ iy% el

cast =i El‘%ﬁb Lime4n RGeo e ¢ i ttﬂre saarm of the
t apea fzstherd ng :aprxai@x USE Ofhed adturaldd Wy éﬁ%f Jﬁ;rcl;zq:'orc(a
dlf ent_ |n ng n|t|al setting su 50
maX| m Pt €551 %"bleapbﬁ’ éaﬁ tr@&ﬁ@%é%&@@éﬂfwmt D/D
ti rae:qorcaatg)rtd:art&ea V&irt\heri‘dlﬁ;rs,l mh@“,etrh;a t]—%e\ﬁ@l];%% )az.Liossettlng
t e pressing for .
Lgl \ééul%élgttg Je% ri:io thr?d'“f Fef¥ idditdprentpgize of the
acd@\rﬁﬁmg?& (ﬁ‘I@h'E Jlth'd'l’H icase howaeerthet rﬁf%.p'em:it iial adhered on
[ e change or
i et 23 P W S a3 Hhthe thgsgape 3 can
wh&te adhe neghers tihe abﬂf@rredoonobﬁllmeu\&aﬁ/egﬁzaogﬁ; a
RIMA & T t c be .adher.e
?Iﬁgﬁafer Zgg:glr?t ﬁﬁous:ﬁét%%t%%%g't’ %gﬁ’svg%&l Fngtt %ge pressure
i off. TRt BrealqhRngesk byalfue ther m@lrﬁﬂeismng FP wayhbe

h@mwﬁﬂénfw&h@metlplwrw FOw th a
gr edeter, mytneld N 15 As another alternative, a
pr edet ef i AEE X‘l?éf FitdeERet1¥6r r espoREERgTIONEHecOef ficient

haﬁ@m&@@pomM1mbn&$St&&dhhﬂanagﬁq|Bﬁlckﬁgggrgéﬂ{ﬁhgfbondlng

f t ta i.s _determ ne
ag\}cgn g%g\régl tg’%egglrﬁl FF%nBF? ofotnkhechbaPeoB usi t

80 detﬁénwlalﬁgietlnpﬁeisrsmng éndcetE(:ééi LHUShESmeROry of the

| th oeffic
ot oo Syt Frteo8at o8 BBes) a6 Fpecs Ry thus 4

fopéécp@gfe@aﬁyb@uléapéuhagedhantheﬁfhcghﬁt appﬂé@@yétely
Nexh, thie BPE@eeSEhBr @588 ﬁ?eégfgglggrcgmff the, be

calculated with a higher accuracy.

Next, the process proceeds to step 107, where the
air cylinder (not shown) of the table lift 30 is adjusted
through the control unit 80 in such a manner that the
table 31 can apply the pressing force F(x) corresponding
to the distance (x - x0) to the wafer. The force applied
to the air cylinder is varied with target pressing force
F(x) and also with the type of the tape 3 used. Thus,
the force applied to the air cylinder is determined as a
map experimentally in advance as a function of the type
of the tape 3 and the target pressing force F(x), and
stored in the memory such as a ROM or a RAM of the
control unit 80. At step 107, the force applied to the
alr cylinder is determined from this map, so that the

table 31 is set to apply the pressing force F(x) to the
wafer.
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air cylinder (not shown) of the table lift 30 is

adjusted 25 through the control unit 80 in such a

manner that the table 31 can apply the pressing force

F(x) corresponding to the distance (x - x0) to the

wafer. The force applied to the air cylinder is

vari ed g get p eSS|n force F(x) and also with

the typ ofmtd%et F1e8edherrgd 2tiont hetivepsethe pressing

apflored tFO3¥)henai Pcl'l‘é)/'Iﬂd"Pd.@l@ s staheemned a9) ash%ﬂ in Fig.
ex% r|Q%ntaEé% i.n advance 33 a functlon of the
S @ IESTE% FOTCRr i) prEediing FSrEEeFﬁﬁferaﬁg is

st dmedt eiars eich € nmeheyr y-aseC vhag ea tReMmek iagRAMsehntBe (x - x0)
contrg uni t O At step 107, the force apglled to
t héS3 eéh"’ree&y RAS: the deddnsi ded Of Fom thk -soln the

thahsbhe;hetrasblt@&hoh@ elikeaarRl Y xt he,pyessi BEt& e
F(x) to the wafer. = lAsaunde¥§tooa{ ?ron1 86hithe

r eF2CHYF BeRser vike phessadgusf or de £(X)—and £h%r), on the

nD%tﬁ@rdhﬁh@nC%hgx reéglnéhQWQcénFEmZ Bg e&h€o the wafer
si,ng for ce gﬁ to the feP b
ﬁeé§e6eﬁﬁcﬁﬁe(é§§e ePEURRECHDVR hY- d|§BahheS(way, the

xoprssssmaetfw@e @(@md Ehﬁd'j@g'tléa En(Qusn X maﬁ%g that a
MmVI ng di stance

CBQF%@SE PﬁSSSP£8| 53 5 éﬁdlﬁ‘ﬁﬁééeghée%aﬁiﬁgsaﬁ @f the
é(monihﬁlﬂﬂgt?ﬁneLhQ —?kb¢rohaﬁﬂe nglége§§|ngS%@éfPlcally,
o,the,wafe reduced (see

eqégfggﬁ b% tﬁpgeﬁé§onth5§§0pﬁ?%§§?% LeEFRel (x) of
F(kﬁelsahdpuéﬂed5|adsushea ﬁanéﬁérthatc@ns@@@ﬁtﬁw@ssure on
pr u ri{ed egar | es the povi

G SREnEanFatl bartIBR bECLhEgtag To takive iRy
acé@ﬁé#ﬁgrﬁélphethﬁVehheonontaetpwedshn@ floacge$(w)th the

ofmoymggta@ggaggel§xadjy§{ed to exert a constant
pressuré on 15 the contact portion of the wafer 20

t aki ng NR¥kS: @bnsFferhPPonithhs déeeevnimaedtwhethdr Whe

chmegesgWil Bt bhee WVLnﬂoﬂléfaﬂ&‘é f&(JhIef‘Ot% MMy Aled at
ste 0 det ernmi ned whet her t noVi Ng

digggﬁczoexls iﬁfg%F F%%nr%m¢e?1%%e%%ﬁc®lQﬁ(ﬁﬁ%ﬂwaﬁﬁr 20,

st épelO8wisel angeratibas ihe Ijzha’f'IEé eéaaQ: ofhd e wad F%ﬁov1ng
radius. r., In the case where t

209%%92 8%21§ﬁc2h§& O %a?ﬁﬁrlﬁﬁiﬁnthQuﬂi%mﬁ¥er D, i.e.

di anethe Ease.ehere the moving distance (x - x0) is equal
to or less than the diameter D, the process proceeds to
step 103 to repeat the previous operation. In the case
where it is determined that the moving distance (x - x0)
is larger than the diameter D, on the other hand, the
roller 46 is considered to have exceeded the second end
29 of the wafer 20 and therefore the process is
terminated. After that, the cutter unit 65 is rotated so
that the tape 3 adhered on the wafer 20 is cut
appropriately along the periphery of the wafer 20.

As described above, according to the invention, the
pressing force F(x) applied to the wafer 20 is adjusted
by only changing the force to move the table 31 upward.
As shown in Fig. 2, the tape 3 is pulled diagonally
upward and, therefore, the tension of the tape 3 between
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in the case where the noving distance (x - x0) is
equal to or less than the dianmeter D, the process
proceeds to 25 step 103 to repeat the previous
operation. In the case where it is determ ned that

t he noving distance (x - x0) is larger than the

di ameter D, on the other hand; 4he roller 46 is
consi dered to have exceeded the second end 29 of the

vafgie 260 BN t her &L orend hes £4,0
After that, E@é cutter unit 650%%28%%@& ed4 Eﬁ)tat
r

t he" PRSI P oFPEFe walertiz CF%SEE:U/there the tape 3 is

appiepd | agelysal ong wdrsPeri Rl Yadfe tdie Haf@le Ak rAS 20
descrl%g(j above, according to the invention,

the
pr eS¥RLY FOF RFEISANRITRd 1 Tl stafdh tigally toward

adjtlsdse!dabBé d&y mltyne:rwngmgaﬁm tfHH.rF@fhd% rr&\h% tt@mon of
e tape 3

ta
pulq}lgd?%a ona??@w%%a q%eéfr%fad}cé tbc%é"atf&%fsl%% acts in
of thwe wmiat@edmlorze;o tiree rofd sredt@lcnd Ad1g er 46,

f t .of the f
' et dRAGEE (SR s SRR Eaid i the
wafae#h@mrw]opmm on Adwo nehifrey 20 thsd mﬂvyarhy!.on, in
pr %f‘ﬂa@@“ﬂﬁ@%él@.é@@éq (?‘r{ot\}eccﬁlr'!é(:t t\l%\%rl%aio Z)f.\t only

table as in the prior art, erefore heteéens
t h'EpeeE ke and hfélrrtchell‘er g yarihet Hebief 8 26 moved

aCt\SeﬁtfhcéiT.@ QRP Qs Hedr ivRC QR ]Eso e §35eq down

r 4 t her eby maki ng it difficult to accurately
n%l? flfféal]a)&hélfg die Acvendiisg t shehaension

| Nvapliond ta tie aipd fvfﬁtl,nctlrﬂfélerso|t|l’%r Ahpoti iR 86 @‘?ite same
VGQ§JC&H%¥ q% onH%quPrlzo taII , and further, onl

t hé % Gy St iSdallisy s Ssaker e RS f“é’ﬁéng the
3 drehile Iafterw20l tI“Sp&cc:llf]Jelcra|416y, t&tmfélh fdirey ket R&nsion of
i Ny, t i.,ed to the ta

mcﬁ%es t%eﬁgloén%etpo%{ecn ta%pe?%én%é)ﬁofﬁl&ﬁenlggﬂ P8n t RSt 2

t hegsblte Jcqar Gimes ded . thehem vemiing ,t ke pabbeu% exerted
t ove d e, Q4 &fndb .adriRen ggﬁzledttlg\ t%‘ﬂsl’c wafer N8y on

tape 3 need not taken into
r esita | talicordi g tCé)rttlaﬁéhlmsde@th@watteﬂef rapessanme a

exardkﬁ:ftamatan WRfRN WaencadRerl gt é@pﬁa%rt heFurther
vvafer 20.0on 20 the table 31 is control accur at el !

o AR Y %E&%Hﬂ‘fmt;}%québevépa@eovér thRCoRRORSte
Wafoélrretherdrhe:ra.sed on the tension of the tape 3 is not

required to be taken into consideration when moving the
table 31 toward the roller 46. Therefore, the table 31
can be moved rapidly to the desired position.

As described above, a substantially equal pressure
can be imparted over the whole wafer 20 by the tape
adhering apparatus 10 according to the invention.
Specifically, according to the invention, the pressure is
changed in such a manner that the ends 28, 29 of the
wafer 20 or the neighborhood thereof are not extremely
pressed. Thus, the surface pressure, i.e. the pressure
per unit area of the wafer is substantially equal over
the whole wafer. Further, in the case where the tape 3
is the surface protection tape adhered on the surface 21

of the wafer 20 at the time of back grinding, the surface
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according to the invention, the force in the opposite
di rection based on the tension of the tape 3 is not
required to be taken into consideration when novi ng
the 25 table 31 toward the roller 46. Therefore, the
table 31 can be noved rapidly goﬁthe desired
position. As described above, § substantially equa
pressure can be inparted over the whole wafer 20 by
t hercaee t iadherapey iap pateatens eHO f&@mOlbditfiggt anthe the

inv . on egGi [ ccording,to t
|nveﬁPf§Wdﬁé%§%ngSs r% 2§ % 5% %Hesﬁg Sa2fBanfér of the
t hata fiehe 2&1@81d28?em%9ncmgt faes avva‘feelldﬁ@ @hehheélataching the
neig| Qgpr shood thereof are not extrenely pressed.

Thus t he surface pressure, i.e. the pressure per

uni t aréﬁiﬁm tateonafiag it shisstianenaliby, equalbstent3slly

th% ?f@ggﬂfe 1%r ? 14 ) G ¢ ewW% ew%?% r13B8 ang

is the surface ction tape a here
surtfh@éf@fme e ﬁ@lﬂ&f@rsswfatthtEhéaplewé &bk bBabktantially

gﬂéﬂﬁ ag.ovdie thd kel e waferPPO! Gt LORALERE b% course. 1In
%ngted frombiting into_the sem conductor el enent

Cehds §81962§ df the swafeFe2prafgction tape,

rerfma]:ldmar%ﬁ @Hees;md@&n\éﬁ%notiatt@@hwagekheo hap8r3pbadk
Also accordlug &ﬁﬁghe i,nvention, a substantlally
I

TS dre § ad 1Yy EHVethe ONRSI EhGalBpLleowater 20,
an@o &heﬂeﬂmmetmhekhbssk@€S$h@fsbh&cb&ﬂecﬁorSdeVlce finally

over_the waf er 20 a
SuEtoideY e ARl 18 HRCRESRE" 28 Belcase where
t h&hgutfagee Jrict ¢btei dictiagetape thbeebdren the back surface

tthkQ§§§h%FeEh%0W%EeEh%O %R%e%fbagéi gringiggeigFHe hand,
substanti ally equal over par 9 t
t hé&hehiv@a&eas 2 Oofcaphdes énildomdticpor hddfi cetf anabkgtely in

Pr adiicethtiiTerhS0 Rlehoi M iRt RLGKNGRS lEhEhaleﬁﬁﬁ tape
where the tape 3 is the dicing tape adhered

badendding: PAFS ast aphégrdve20the thécknaesopf the DAF
dlqm®@¢ Q® io@aqt her thandimet B¢ WakepodBiRgNal8 tHE! bonding
cut_.or_ _hal f cut ace, rateI%p its entirety. Even In
th$t€§§@' P& e glcﬁﬁg ég@r Mcont ai ns DAF as an

adhesi vén tihe tchisekwbegeoththeaPaF3 Layehei 8iegHal tape

th%d@.@%ﬁgf d%%ep%ggln%u%%gc%hSZ ?dkgg wafStrsagth

due I's uni
annular mount frame 36 shown in Fig. 2 is used. The

origin 0 may be located at other point such as the outer
peripheral end or the inner peripheral end of the fixed
table 35. Thus, the roller 46 can adhere the tape 3
firmly on the mount frame 36. The thickness of the mount
frame 36 may happen not to be completely the same as the
thickness of the wafer 20. As the table 31 is moved
upward as shown in the embodiments, however, the tape 3
can be positively adhered on the mount frame 36 and the
wafer 20. 1Incidentally, even in the case where the tape
3 is the surface protection tape, an annular member
having the same shape as the mount frame 36 can, of
course, be used.

An air cylinder (not shown) used to move up and down
the table 31 in Fig. 2 is connected to the shaft 32 of
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In the case where the tape 3 is the dicing tape
adhered on the back surface 22 of the wafer 20, an
annul ar mount frame 36 shown in Fig. 2 is used. The
origin O may be |ocated at other point such as the
outer 25 peripheral end or the inner peripheral end
of the fixed table 35. Thus,~td¥e -roller 46 can
adhere the tape 3 firmy on the nount frame 36. The

t hi 4 ! be
coral ot a3t e e s A o L e MRy W 2 The
20.19%d tgrlk &b £81 i mee e digwartheasostiowd iunit 80.

t heparbodi qBAH IS  c JiVRYET:s T d13pe 3
positively adheféd on tﬁg;é%%%ﬁﬁg%gwgdg?%gﬁiﬁﬂu?y
waf St omining ddift A98pe leriessinchd argese Fvfaos tihe load

tapselB (ot )l 2GR RIGHRGHIRN tiRP&c R 12N ng force
e er_H$V|ng t he sane shape as the nount franme 36

arf, "Bt FNEHFIET RFSRTERI APTES Edyd)i-nddhe( msttual
shgwyssiigesl oDV dih Al AW Trmitrke baklee b3 nednkl Gther
2 1.§,.conn c%ﬁg %g‘the shaft 32 of - 28 the table
1 f¥7%b & MBS Y0ad cel | (not shown). The |oad
cell in Rig.n 6 sicenrmfdamwethadra tdhewdort tole Wricon80.operation
Th C tral i ossi bl e, therefore, by..
de%e%osﬁ%%qﬁgg% :1;Cg{‘];“}acttoal§3 al Saﬁi?l e%s]‘ln%g EPEE TS ra&%otrﬁemlgo&& the
5 ciglventioin stisxh)f end heorfisedbrgkt enzoilaloperesdiong
 Oldhoriodd lddi ! angale RERSHAG LGN 68 0T Ckbun M8 rig. 3,
actual pressing force F can be deternined al'so by
medift® qiRgran &l igelflig -Fieg 156 ailsoa stioewehant the
shovdndry her @0 ARQ1akiaR B?taﬁ?%&@@ugedt RS 8R€control

adhenrnq%apparatus according t I nvention_use

f orTtife Fledif@P oty 10 G¥er & dhedesegirpad 288owkown in

Li keid.hes pragrsamiled itlaso}&&eip@:t EioqéI ti%, 1totﬁ2@fﬁg@r;%; %@gfgram 100

2O i TS TR By P B A

unit BO.AtStepp 20B tof 202 @froghtempProgl, arh208csheM pirBssing

ol S TR Sheke 0L e dd0n ol Lhe proaram,.

agdien, Al tstsdier2 @8 Oof thiee condgrodmu2@@, stheeaetmdhes whether

Sfegcg% %C’lcd‘aa%g\i/)g‘:.e':sgi%gd%%gee% romtiae teadngekl oot
pressing force F(x} calculated at step 206. In the case
where the actual pressing force F and the target pressing
force F(x) are equal to each other, the actual pressing
force F behaves the same way as the target pressing force
F{x) shown in Fig. 5b, and therefore requires no
adjustment. 1In this case, therefore, the process
proceeds to step 214. 1In the case where the actual
pressing force F and the target pressing force F(x) are
not equal to each other, on the other hand, the process
proceeds toc step 211.

At step 211, it is determined whether the actual
pressing force F is smaller than the target pressing
force F(x) or not. In the case where the actual pressing
force F is smaller than the target pressing force F(x),

the process proceeds to step 212 while, in the case where

the actual pressing force F is not smaller than the
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20 Then, at step 210, the control unit 80 determ nes
whet her the actual pressing force F is equal to the
target pressing force F(x) calculated at step 206.

In the case where the actual pressing force F and

the target pressing force F(_x%zgar_e equal to each

ot her, the actual pressing 25 force F behaves the

same way as the target pressing force F(x) shown in

Fi fa®Biet gmesdiarefioneea dyi)res .m0 iadjtist meste. where the
t hi e, ; r ro I, e t

L I e S e Mo ady Dl e S LT

and ugfs gt fetr gy 6564 )ng they paroRee)s arec@@dsottcegdalr 213.

to each gt halep 0N 4 he U hett 231 %’fets:%?.rll%; T F of the

n
proceeds to step 211. At step 2 et er m ned
whetdtehe tHe dctipgireanass ding edee raualsig [the thagget

t hg ey ety A MY x)f.or o8 ko) Rodals, lkhe g f4R%@nce
wher e the actual pressing 35 forfce F is snmaller than

t helk Gtlget for ESERFET dhce tREOEt PoRe SENGc d93CSr d@edend the
to adtem Rd-adiilr®y fidvrddhe Gaseahenated)e aaet ¥dle actual
pressing force Fis not smaller than the - 29 target
or ST T T rAE G5 B Y, & FRaes Sk BYuRer GTOHaT
actamtreuessling far athek disf feategete .t han t he target
D15 &5 27 e s BeRE  oe ST RESSSing
5 thidee 31 afs thecrtedded Yo is delareasgdalto @ vhdue equal to
tar [ r . dn.the pr SS,

G taq_rgeesc?é(]t%gs%r%e {o(eLiQV?BEI(x) R %glt% E}ro%%%ﬁg the

di fference en t'he far Fessin

f ordlef fRBENENd Bt e Fagtllalbogpmessi wgef dagget pyessing force
caleylataty @l A8 ACHIAs s INLFIRG FOLGe 1R R84, and

i ncreased by an amount "10 corresponding to the

di {5 erfderdaPrassim forse Fhaayt ber degdgasedeby an amount

actdtairefy;ﬁﬁﬁ:iirfrg;l HOreR ’fba:tftiUﬂthatra@'i%_f%%eifn%equIr:((ea)sed
to a value equal to the target pressing force F(x).

In the ed‘i:tess‘?‘,ac tHEP dilfrerdnde CeterpiRrf ybehder the

t hendrairrgetd iprtessieng f of c®)1oFichk g@dltﬁ&e 4@0bulabu1ated at
pr ess] rce -F s calcul ated, .an t act ua .

pr esiéél&ngz 4grlcse 1I§rlr9aeyr %&a@egﬁ@agé&mﬁ&egn%anﬁuﬁr twice the
corrasbipndi rf ttdhet hea figar tA0c wiramodi.f f dnende. chiext whate the

SteRRily dilstahAet@l M 084 WeLREr 148%er than the diameter
D, i.e. in the case where the moving distance (x -~ x0) is
equal to or less than the diameter D, the process
proceeds to step 203 to repeat the same operation. In
the case where it is determined that the moving distance
{(x - x0) i1s larger than the diameter D, on the other
hand, the roller 46 is considered to have exceeded the
second end 29 of the wafer 20 and therefore the process
is ended. After that, the cutter unit 65 is rotated so
that the tape 3 adhered on the wafer 20 is appropriately
cut off along the periphery of the wafer 20. As
described above, in the program 200 shown in Fig. 6, the
actual pressing force F is detected and compared with the
target pressing force F(x) thereby to adjust the actual
pressing force F of the table 31. Therefore, a control

operation more accurate than of the program 100 shown in
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novi ng di stance (x - x0) of the roller 46 cal cul ated
at 20 step 204 is larger than the dianeter D, i.e.
twice the radius r of the wafer 20 or not. In the
case where the noving distance (x - x0) is not

| arger than the di ameter i i? in the case where
the noving distance (x -- x0) i equal to or less
than the dianmeter D, the process 25 proceeds to step
203Fi@. repeeanthe santonpedation. In the case where

t d h t 0

:s :Zr g:%r?tr ?ﬁég%‘smé \[/;&g qfc?]"enagfrﬁe]iﬂrlgshan%, )6' the

t hecontaet Mﬁdth I@oamdd@u@dtangmtavgermeeﬂe@bﬂdm F(x) are
second-end: 29 of d}(té_‘d ir}&?ffforggta@q niu:%\pienr lsetagnhcee @ - x0) of

process 30 I's en ter
i s ke arellen 46hatA$h@taa3pfeeﬁim,ectm direnatederD of the

20 xb§f@PPZ@pIé %ﬂyde&%%e di ah@ﬂ%é:n&@ﬁlef L ramocfz jess

the wafer 20. descri above, 1nt
shoWre? n? i gPn®s» trd Q&Meﬁﬁwlﬁ@rq%r%@ﬂ: the table 31

det£§t§@|t afy Seapal efad P 46 31 get
for ‘E‘So% t hereby to adjust the acﬁlgf t%g%:’-:dﬂ%l pressing

f orc®F (fheP¥ 1'ee’?:“llnelﬁll'leﬁ%‘? FaACh ZPnt r ol

oper at i omlgrmr'e B cyr gt @vdhant afhdwihPriagy am Q0 st io
can be erformed. In the prograns

0P St R N PP R R AHIL A to the
andithent brgetitph egse rtglafrmartoaac i 9f aitee weaequloat @ vided

csch (L § LD (PR R0 f 20l o oo
waf B9 207 sl tkeitheel dtrftenr Wpx(dyramest uriad Ertlmtm:f inotthe memory
lesse ¢h@n-git Z9N8sh1 @b they RILESS] ctt%e': cOfrH:rcﬁ unit

table 31 is set in such a manner as
tarffet Prissitny 19 or chagsam prhevsitrar mhaed:eﬂ@tm petween

ZONghe bty CYlétSaI’ﬁ;‘J | ald) %P"MH&G 418 dhi 4r6d and the

operation ]gérogr am of ape adher i ng appar at us

acct iy R %%ﬂélgufrﬁfeqﬁuf“ow)wﬁqr the draeser 39%fshown in
t her i f eT 2a€hcd| Figledb itHo r%l@tzlwiﬁ%etafeeaﬁ tHEARRE ng

The Pr 00 sqgwqﬂ%qﬂgfl f%¥e t he ot her

progra ?s Stork n‘gﬁHﬁF G b e piEssure P (x)

unlfonso:fmwdamgacamamb)sﬁdm dentmiel, unit 80. Fig. 8a

is a di Wi {ﬂf I i on__bet we the novi ng

di st anc?{égm 8) {}?% e Itl%e%' PAS R t%’ﬁ@ RFig. Pare
similar to steps 101 to 104 of the program 100 in Fig. 3
and, therefore, are not described again. At step 305, it
is determined whether the moving distance {x - x0) of the
roller 46 is in the range of not smaller than 0 but
smaller than D/6 (0 £ x ~ x0 < D/6) or in the range of
not smaller than 5D/6 and not larger than 2D (5D/6 < x -

x0 £ 2D). In the case where the moving distance {x - x0)
of the roller 46 is in any of these predetermined ranges,
the process proceeds to step 307, at which the product of
the coefficient D/D0 and the predetermined pressing force
FO is multiplied by a predetermined coefficient Al (0 <
Al < 1) thereby to calculate the target pressing force
F(x) (Fig. Ba). The simultaneous determination of the

two different ranges (0 £ x - x0 < D/6, 5D/6 € x - %0 <
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target pressing force F(x) for the program 300 shown
in Fig. 7, and Fig. 8b the relation between the
novi ng 20 distance (x - x0) of the roller 46 and the
pressure P(x) for the program 300 shown in Fig. 7.
Steps 301 to 304 of the program 300 in Fig. 7 are
simlar to steps 101 to 104 of the program 100 in

Fig. 3 and, therefore,

are not described again. At

St eIDB0Bs due 250 itshéieﬂaﬁxﬁémd shedtherwd e i ng

di st ancehg of the

roller 46

is in the range .
of not srmlvé? ? 50 UHR Py ffg]rPtﬂrbce(Ox —~%P) is
- xtot Dl ®nyprof mné@rm@mmlnmtra&@éd ert tsftaarp 5% the

a2 el

ntsgd%% ﬁ':'coee's(x f% ot’ tlﬁe the

r oldefenrginead iwheitri}emftltdwewlmgedmganmd(x angds, of the
ther&fﬂ&a?S% HCHLASd G 2

319 02 M NN /6 e

pr extes Eram rie‘obrprm npforcer FQ0 x rmj/te')pldrecinbyth@ range

product of e coeffi

e o e 19 (e e

X

t AL (0 < A < 1) thereb
@%@Q%F%%r%stm)ﬂ(/ﬁ d. b/6< x -

8a)x0 & sidnl t"’!ﬂ‘?od’rfe Q%Iseer WH?earté CﬁgieOSD/ 6%ecf ‘éﬂs%&nce X -

dlfferent ranges (0

- xQ) f gy Fellae % Jtshé-rS)ﬁﬁiiétC‘r@ tdfe seh @ neafedre ragined
In ﬁahﬁ;eﬁs’:t,secrv@%ﬁ:éébes e tanged xog, Q) VJhS.Lch the

not in, any of the predetermn ned ranges at step
it s igndp 308 amd dthep m@enqrml@ed

5 Cteﬁeﬂsfﬁlmgadfdﬂ‘tﬁéfm JIdWQanIQ:\&;ﬂgLéH LRANC P rldet ¢/ nefd
gﬁ of n Iess t han D/ 6

t hPTHHe R drivie

theCoe Ier rl46
but 1 et ‘i

v Byglnate the

ot heta}amje pwods gioty Iﬁsﬁ:d h‘a(m 4D/E&gb.ut8anqt nore t han

cover od HiEEE 1 R W

I n t case .wherge

c‘)'dfhetrhe 5 PRV |d§5t|‘?nce X -

anyX®f khewd prredaterafi rde mzm@e:@rmlhmcpn@c@sﬁs at step

progeedsc e St 30

e oMY
coefficient D/ DO angjrt hee prede

3!% O?%d“Ct 0T el 309, it
term ne pr essi n

f ork® ¥ §icerad ithatedhyy mevdrad stistanesd (@oef fXIOdl erft the

A2 ffllexr APs Sdl)ird haetearte & %tatlpes@"echa%s 2098kt
pressi ng force F([a)%(l:l g. 8a).

wheted b ifr fidvath

Further, in the case

@S (= @ i<s 4Bdt6)i,naardy tbe process

t hey R edeiLred n;ﬁéjal:!' AGES Al WHi¥A the product of the
coefficient D/D0 and the predetermined pressing force FO
is multiplied by a predetermined coefficient 1.0 thereby
to calculate the target pressing force F(x) (Fig. 8a).

The process then proceeds to step 312 to set the
of the table 31 obtained at each of

pressing force F({x)

steps 307, 308, 311.

this way, the pressure P(x)

in Fig. 8b described later.

Once the pressing force F(x) is set

undergoes a change as shown

Then, at step 314, it is determined whether the
moving distance (x -~ x0) of

the roller 46 calculated at

step 304 is larger than the diameter D of the wafer 20 or
not. In the case where the moving distance (x - x0) is

not larger than the diameter D, i.e. in the case where

the moving distance

(x - x0)

is equal to or smaller than
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306, the process proceeds to step 309. At step 309,
it 1is considered that the noving distance (x - x0)
of the 20 roller 46 is in the range of not |ess than
2D/ 6 but smaller than 4006 (2D/6 5 x - x0 < 4D/ 6),
and the process proceeds to SE@? 311, at which the
product of the coefficient and the
predeterm ned pressing force FO is nultiplied by a

pr egles eq et £08] fii6d 8t ode Os tﬁ%@@é@@% Ostﬁégi P&
the tar etrekgressn ng force F(x) (Fi

pr oot p‘?‘—i‘)r&%e%e%%tjs@ép D% s{éqsq hghere it is

pr e%télﬂni@é@etﬂt()tm hd¥ei A @b Bs S @bt gl ned, @t 1es'iclrhrger
step %ﬁ‘? 311. Once the preSS| ng force F(x)
S

|s flqn %\%ﬁ‘iet?]ﬁeD'pr%%sm% PHET vt gdde goller 46 is
changes hde sddwro Iave drgrediy daserddiachd atrfl .2 9TheN the

o FLEB 0 o RSB R a0 T Y N,
st etpheorzlut’rser anrgzatr & hais tftetahaireicertrawftd}téﬁe;a@m‘ € adhered
20 t [ t he novi | st.ance

- XC%)E Pﬂé’% &rger%%ffh pdro%ag?elg 3log |tﬁ]e
th@%@sléhmr@f e walAmM@R i stance (x - x0) is equal

to or smpllEfe thadk wide tﬁH%‘E&Yﬁ?ﬁiyé%sgﬁfagﬁﬁ:%?%‘

proceeds to step 303 to repeat ame o
| n Shnged RIRFR it Stepsatertinerprtial tph:ertrmn mf the

di sfanee X as X$Hows 1rprey. E?eharhﬂé"%xdé £e ) %r{ each
the other. hand, the roller 46 is consi ered to ‘have

excsdtfe FRMSS @h P Jot dfig heBb wafley the m&or art shown

thelrreflm@ t1eb prifeess-d s endad x )Afdidd M dedf@ise at the
cut

t 65 is rotated so th t he tape 3 adhered
on %ntxua 190 9% < C{Jad}ﬁf aafp?ﬂ:r%&l at'® v 1@ GRGa mhere the
pertiqpherty mfegdiengrafearce2@ (x40 JJthdHa@lg@an Qn\/\ﬁ%&@st R& shown
targety n [ anged up
st egg aftlftﬁezécg]n({“?%‘feerpor@e GSlo% é’r\l\%focé’g‘paratlvely
shoWfugrdsi of 01828 x antpel o ke sisrsn Ft(be) rpate ssacte tpz(a:nhe for the
chaﬁgggl SO n,Fig b. r.art shqown
in Fig. 1§jbl the v régs:surerEiPhé rbt}eéqn%ﬁ o(}zl eErEASE 5t P(x) for
theﬂl% Wq’%ldlﬁdﬁq% @f t B )waffer3D2@.. | Forhéhdaseeason,

vvhe;rre gHe cda gatoud assimg .f aice t%(ex)pxle%sgﬂ%ng’egﬁ?ﬁ.led to
Y %%H%%%ﬁ%{:&@ l:In 1é§}eéuggﬁg?éntlall equalized over

can e ivelSP Y eq
the whole wafer 20 as compared with the prior art. - Even
in this case, therefore, the tape 3 can be adhered in
comparatively uniform fashion, and the same effects as
described above can be produced. Further, according to
the embodiment described with reference to Figs. 7 and 8,
the target pressing force F(x) can be determined in
accordance with the value of the covered distance (x -
x0) without calculating the contact width W.

Unlike in Figs. 7, 8 in which the diameter D of the
wafer 20 is divided into six zones, the diameter D may
alternatively be divided into other than six zones. In
the case where the diameter D is divided into six zones,
the predetermined coefficient Al is used at step 307, the
predetermined coefficient A2 at step 308 and the
predetermined coefficient 1.0 at step 311. 1In the case
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reduced, for exanple between the pressure P(x) for
the noving distance (x - x0) of D)6 and the pressure
P(x) for 20 the noving distance (x - x0) of 3D/6. For
this reason, in the case shown in Fig. 8b, the
pressure P applied to the wafey3 20 is considered
substantially equalized over the whole wafer 20 as

conpared with the prior art. Even in this case,
t hef s &he il angie s Rdb ki aidtest € iattes than six zones,

COﬂ‘IlﬁJeﬁiéﬂ/e'J}"t Und féi’fpmrféiﬁ@'tq{ét ol d‘_‘é}%nsca%e%fgl%&te%ts are
defcrufed above can be produce
ac

e MeImhRdo i inetteRfe sidy i Hhed Sdioweheatterisnce
to diﬂ’:‘er&}ta.nd & tHhed gfle Q:Sh%hr&ﬁafn%rt“e% f']_D()Qf G wafer

Jgfter ed, i accordance wth the val ue

J;ﬂ?ég inEe 3o 2aMesSwi thrdute*eHId @ attheg aord ficients
E?nuquﬁeapdﬂdnﬂ%]ddﬂUH@%d ggﬁkg%g.%ig%aB@7th%% A hee
I t t he .S .di ed Into six
o ] S asc B R atte e vorEIbe @ srdégating a
mtpmmlrmxlammrsa,x ordd. the N hecease aweica sthe with the

si X zones,
preg tef%1 éﬁ:coé#f|0|e as’§xﬁ%§§d'&%ngSh§OflrFﬁeend 28
pr edettdrariwede e d8X-f | dinemuch? aatcasiegp t3@8 card fikdent K used

pr %Q:ettq{énsrteéiiasc r{]r'e%'& atdl:l'xégo t%t s%te%%\/l%é Lo the

case - where t ed I'n other
éi@%qrinlz‘cﬁﬁjeﬁpelﬁwlhu iirs aglypawcentint the form of a map

dl fferemurasidi derhe dsbeysed oéfn@hteh%oﬁkégb%d‘)fthe
steps in_the flowhart is differen case

whéMehad @ dRPI&Gatngr thve ngber of 20prgtdicwilded zone
lrﬂasd&dmﬂﬁ%ﬂ wWidh Q&@Wﬁk&unbhﬁl%QﬁﬁEbC'%nLSxO) as counted

cor nd| t hose _used step 307, etc

deter %% §§C %@ed% %etWéfﬁﬁngpannall the N areas
iruﬂRnalﬁg .a TmaE?meplaB amﬁggdoﬁnakheth@mNggrsﬁsthe

as ving di stance (x - x0) as
coﬁ%?ggtﬁron1%hebf§PSt SRG-58 fﬁgoPSF&ea$aPB 5pme| gs
sudealigese, @ﬁeacﬁébpldmeﬁtsKowancaneBbenaﬁﬁgsto step
COrypesSpPRd ngt%% %5%&%1%9énte %érmqgkgr tgg gumber N

experlnenta Yy | N advance I n
f uldt ite genEse anghisae Numertaﬁenz@nelscandnghe particular

NU RIS dbddﬂ@dC&&bﬁgt%@efQQQQG%an2@ E@fﬁhEHkg;158”€hereby

15 _associ ated with the movin I st ance
colt & Cl%et & ef PrEESARE %Qréﬁ &) waf BEsg0lnf this case,

t heétNiar e@®arent that the same effects as in the embodiment
described above with reference to Figs. 7 and 8 are
produced.

In the embodiment shown in Figs. 1 and 2, the table
31 supporting the wafer 20 and the tape adhering surface
20' of the wafer 20 supported on the table 31 face
upward. By turning the whole arrangement of Fig. 2
upside down, however, the table 31 and the tape adhering
surface 20' of the wafer 20 may face downward. In this
case, the roller 46 is located under the tape adhering
surface of the wafer 20 supported on the table 31, and
the tape 3 is supplied between the roller 46 and the
wafer 20. According to this invention, the tape 3 may be

the surface protection tape adhered at the time of back
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(Fig. 9). This map is stored in the nmenory of the
control unit 80 in advance, and used at any tine as
required. At a step (not shown) corresponding to step
20 307, etc., the coefficient K determ ned fromthe
nunber N of the zones and the 3fumeral n indicating a
particular zone counted fromthe first end 28 is

mul ther I t f.orc
F( ﬁﬂﬁggg |(§1Eet 'S %%gle@ %(T@saedgpgplgercgnt ?thrég tlﬁfre of
@Hi@ct AT pdRr BRI U tedoriased tasarsore,

WI thhé %@f@ﬁc&tﬂafm%g @enstb &@rﬁheqréaﬂli%edfecflﬂﬂéae to be

enbodi mrent shown in Fig d th

SupPdYR T rRA t He PR oriom %% Rk t%éldald%rqrngiwlfgacés the

20' chde tingy Wod £ 2O SUPPOIE b t hey tl@ﬁ)eﬁ:ﬁ%nf %%@)1%0 is
upwar d. tu ng t he whol e arranrgemsnt of % ,
par T, Syl e G &V S Hehlpgl, ste. is

adhieJu'rm@d lspwic&sejcﬁﬂq o ddeecyvidel DY Hoaeer, the tape

In_ t e, raoller 4 |s | ocat ed
DG St S 7 L Sr ke e il 59 therefore
Surﬁpimtvea:lfem idhendabteyBilrednd 35 tlhefd.tstrmei fini $osition

sup t r er d the 20. .
Acc%?%g%ﬁwfﬂg gﬁven# on, A‘Shac ecatferfa ewatfﬁé with
suriﬂa%etm@t@ﬁwmﬁt‘dmrwhmaed Jo: Ctdmsretyemsa@f ikadle to the

34 s @bd ol g A}?{%ré&esdﬂ'ﬁ %é]ﬁ)&;erolfq%qu%ratdlm%gt W% hout

of djcing. er adhering a e tapes
t het Sk edny t Hevelag en o ch the tape is adhered is

requiredad Oamthéfwﬂﬂe.eﬁqéﬁhx@s'ﬂﬂé”taf&re BACkng the roller
dicing, as the 5 case may be. For this

gri
pur'ﬂ%s%gy e .%@9% qfatﬂ L ESReRYe: S ﬁsam%@éfd 20 ﬁieeﬁ@es
caseravhetiee thesiwbhe SHowretin Hig. tUredhupsitde dewar 20

as descri be above . the tape ad erl n
surtae ]ﬁ'be i g I%Eéat%aggv%ggr nmeatiPs aligd to
wafere i senot calegid reck tan be Alnveriredhirs msuetl @hel @ame

aft t n. Hhi ase, i th
@ %ég%p% %?%@%% e(?f; gtnh‘%:aenr& oedSlC oenn\s;ceyéjt scr d] §l \gltog € can
t hebe M@@Mtwmmstaﬁirtmdihegramqtg ocfr tdnecmgght of

Wi E0UT o USL 0 @NYn d %Sﬁﬂf 3 récl%ls }?%i‘gtlon The

alternative, the ta Ie 31 an
be RPN %@%@h%rﬁhmaﬁrbwfwm@%@@ combined

with equal effect according to the invention.

While the invention has been described by reference
to specific embodiments chosen for purposes of
illustration, it should be apparent that numerous
modifications could be made thereto by those skilled in
the art without departing from the basic concept and

scope of the invention.
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fromthe position shown in Fig. 2 so that the wafer
20 supported on the table 31 is positioned in
parallel to the vertical direction. Also in this
case, the same effects as those of the enbodi nents
descri bed above can 20 be obtaimged-w t hout taking the
effect of the weight of the roller 46 and the table
31 into consideration. The enbodi nents descri bed
above can of course be combi ig®IMEth equal ef f ect

accordi ny.to Aheapavedhéoing VppLrd figs | FVLMIRNRF a tape
beep dgs‘g{l%ggd by reterence 25 to specific

enbodi rent's cho-senpﬁ)?“ﬁ%rposes of illustration, it

shoul d be appar entathatalnleret awse, nﬁdﬂé@@dm&]i%ﬂed wafer,
be ey et y .skilled i.n the art w thout
deprg??%ﬁ%gf%%m&?ged%g(g?%%%n%tep]fl%ﬁ anghse & ik tare

i nvaRReBhNg -sBEfack Apf/BLhd  walf dmpen acdhierh ngheapparatius
fora@dbeshng a tape on a wafer, conprising: a

novabl e table, for supporting the wafer, 5 novable

in the direction a® Fapmtadhimdiey twedrie fapedhering the

adheapagos RACRa & r tHE MBS Blg oML 1he teﬁ%l: {5 second

adhered; _a tape adheri'ng neans for adhering t ape

n "tlﬁ‘g Waf e bR RV Hy Beom ek itstthendans adhegdmg surface
10 ehdclod wheempfLidin parallel to the tape adhering
surface of the wafer; and a tape supply neans for

suppl yi ng the tape® BRTEHPRIE MRS ddHerSURplaiintase tape
of kémevewmi erhanthpheadiapm@dheriste FERr%e 32 rwhengidnthe
thet%aap#kge}ﬁ{)%ﬁniasnggapt ed to be advanced toward

vay Trom the

and ape adhering means at right
angl es to the tapelheim nharanaise tlld He bapgted to be

ad ' rf ace of n.the. nmovable table is
pr(rebgg‘!re%}gcaegc;%i%st t ealﬁcggae dﬁirerro%né:hr‘raeé:r?§e\/iag%f%ﬁénfgaﬁ@ans at
20 T¥ateRPdleappt yehe pramssiagheiminge rernisheot apat the tape

ﬁg;mﬁéﬂénhgivndg%ksﬁa@%m@i%f@le%nt he ol 3RGaB9RCELAY: 45
presseéeagainst the tape adhering means via the tape
thereby to apply a pressing force on the tape adhering
means; and

wherein when the tape adhering means moves
from the first end to the second end of the wafer, the
contact pressure of the tape adhering surface of the
wafer in contact with the tape adhering means via the
tape is substantially constant.

2. A tape adhering apparatus for adhering a tape
on a wafer, comprising:

a movable table, for supporting the wafer,
movable in the direction at right angles to the tape
adhering surface of the wafer, the movable table being
capable of applying the pressing force against the wafer;

a tape adhering means adapted to move from
a first end to a second end of the wafer in parallel to
the tape adhering surface to adhere the tape on the
wafer; and

a tape supply means for supplying the tape
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fromthe first end to the second end of the wafer,

the contact pressure of the tape adhering surface of
the 25 wafer in contact with the tape adhering nmeans

via the tape is substantially constant. 2. ~A tape
adhering apparatus for adherin tape on a wafer,
conprising: a novable table, T supporting the

wafer, 30 novable in the direction at right angles

t 0 béveweapethadbepé ngdiser fngeswifdde aafigle Wdr and the

nov. bl e, bein capabl e of applying the pressing
for%%ﬁggéﬁggfl?ﬁem tet; a t ape adheri ng neans
adapted to nove fremeraifitlsé remeblile asEeond ety ofced

th ' | _to. 35 the tape adher.n .
suﬁ%\%ﬁeﬁ? oérg%ﬁg%%%%%e% a%%orgnt}%%eta Wafe ,era]r\'@gé“etadﬁe in the
supplyeqebor &brrsuppl anakes Heo tdpe t}alﬁﬁhachﬁzirvﬂﬁ&p ndahs so
t j r t r t ape

R e b i AT TR e Y

t oviBPtRiahel ¥Febteat 2dPrewed heltlape radtesiing frears dgainst
thecnd gpecadnsr hg Mhélls apal asd qdde tape adhering

nmeans so that the tape adhering su ce of the wafer

on the novable tabte FRPFFadssediwtther qameysisiqg :

force against theatafee athesd Nty MaNS WA IR di3R%nce
t he ap atus further_conprising: 10 a tape adhering b th
o FRENOVE TR YRR o0t AR G ish SR Fiice in which the

det eapeé ngdhdei g sm@mcf rﬁdwelﬂ‘liigﬂ‘br% f’tﬁhhe tﬁ&%ta@a@r idfgttl?e wafer
t irst_end of the er en e
Toaielinse LLOD LMt IS i Mayes Amore b end to
secoel sachnd ehe offtere iweafrmar ald gartad Hdle tioapdiel Tape
adh@&ﬁé‘ﬂirﬁ%rééﬁa %.cgpetﬂ@fu?arf'%%rndasng{ movabl e tabl e

pressi ng rce setting neans ting the _
pressing force of aHeovalvabltehlablmereasdingg filree setting

di shadee f@r%‘é‘@@iﬁcj‘%ﬁ%%ﬁ@ﬁs‘gﬁq{ W ABARF '{%I\ée ovable table

detected by the tape ad . ans noving distance
20 3R bl feaEe i i slvirha thendaret kglhertieag means moves

pressteetod by hené URC ta IR rfarnth G oMBhgl distkeRb
Squgfgﬁ'gﬁigh means in such a manner that the pressure of
the contact portion of the wafer is kept substantially
constant when the tape adhering means moves from the
first end to the second end of the wafer.

3. A tape adhering apparatus according to claim 2,
further comprising a contact area calculation means for
calculating, from the distance in which the tape adhering
means moves, the contact area based on the width of the
contact portion of the wafer when the tape adhering means
moves from the first end to the second end of the wafer
in parallel to the tape adhering surface of the wafer;

wherein the movable table pressing force
setting means sets the pressing force of the movable
table in such a manner that the pressing force
proportional to the contact area calculated by the
contact area calculation means is applied to the wafer.

4, A tape adhering apparatus according to claim 2,

wherein the size of the wafer is
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constant when the tape adhering neans noves fromthe
first end to the second end of the wafer. 3. A tape
adhering apparatus according to claimz2, 25 further
conprising a contact area cal cul ati on neans for

cal cul ating, fromthe distance 4y which the tape
adhering neans noves, the contact area based on the
w dt h of ontact portion of the wafer when the

th (
t apet %‘éh%‘ﬂ?ﬁlj Bheed Ve’ 3 rokiiaklty ref zomkg,0 arvk the
secpnes ehtlg of ot be yefere 3bddvnarald el {0 dde H\ggcl%ee movable

adher.i (% surface ojtc the wafer; wherein the no

tab’faeb% RETRY FDr e R et i P IR S ety Turh gy ewyingy that

forttee apréhiei npvebi e defdreziny Mchm MIVRIsdhRtidd ' @ne of
press n%mflg%cg %ﬁo orti OQ%It to the contact area _

cal cul af ed by 1h Ot dCS R &ff diiaathians methering

i s s e@lalcmlmtsedvaﬁprtrie L aph ta’:l:\[lr\hﬁéﬁd-l'garrde{]&s movinfg

a C ' o) aim 2, reip the size o
tﬁgﬂv\%%?c?s&ﬂ p%oer%/ﬁ'%m% T8 \ARRId-§chite &he wafer.
plural ity of Zovmmss aditbntivg qupessitng faeedihg M any one

movable 4 apl e i1, Sgt by the novable table pressing
force setting means in such a manner that the

pressing force depéifiieig drhet py ecovings fondieng fomdeofrovable
5 tihh ZONES &ﬂ_sﬁfbi(%{q th @i?eg%qfe 9 LAgLape

adherin qFans cal cul ate y the tape€ adhering

means novi ng # diEta R edEineu Iapiaaie tivsaRs dog ddppl tedany one
t o dthe- Mgy .1 %o A,t ape adhering apparatus accordi ng

to any one of clgin%_l to 4, wherein the pressing
force of the novabi® “EXHICEMPEisdnoy g F§*eRetsble stranged

t heneafret .tie: e adbde @ %D@@b@&uén?ﬁﬁgﬁgﬁﬁgytthering
any, Qg of clains 1 to 5, further conprising a fixed
t abl e arr'anged 15 around the novable table to support

an auxiliary adhemhegeimemrhber tapkenehartihe #ap8s adheres

adhefd RGIEANs LA .ape to both the
auxi |1 ar )?E;\dheri ng r?gl%bg‘}&g%gggﬁeagherlng member and the

7. A tape adhering apparatus according to any one

of claims 1 to 6,
wherein the tape adhering surface of the

wafer supported on the table faces downward, and the
table is located above the tape supplied from the tape
supply means and the tape adhering means.

8. A tape adhering apparatus according to any one
of claims 1 to 7,
| wherein the tape adhering surface of the
wafer supported cn the table is parallel to the wvertical
direction.

9. A method of adhering a tape on a wafer,
comprising the steps of:

supporting a wafer on a movable table
adapted to move in the direction at right angles to the
tape adhering surface of the wafer and to apply the

pressing force against the wafer;

supplying the tape between the tape
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wafer. 20 7. A tape adhering apparatus according to
any one of clains 1 to 6, wherein the tape adhering
surface of the wafer supported on the table faces
downward, and the table is |ocated above the tape
supplied fromthe tape 25 suppl ggnmeans and the tape
adhering neans. 8. A tape adhering apgara;us o the
acc [ 0 e_c-of . cl ai 1t erein i
tapgﬁggﬁgphngﬁgﬁﬁggc8fo¥h?hga¥§5f@PgsﬁﬁﬁoF?%ﬁ aAheréng means
tabb¥ thepararl ebppdyt heauertical 30 direction. gihA

[ - risin e ,
met hod of adherlngmgvgﬁggFRQ Qa%?gﬁéggﬁfgnfg%|3age adhering

steps of: supportin er on-a _
adagﬁéasténﬁogéerﬁthEraBsenglbheatapeg@dh@ngm@sSmﬁEace of

h 5 hefkn f f e er _and to .
2ppLy the preonl aoer aaBte, CAfch chp b lBrEind ofiiys mpinst
thetﬁﬁpEaBQtﬁﬁﬁﬁrﬁﬁé napes-vis theheapeg surface of

the wafer and the h@@ﬁn@dbﬁéi99?%a§9%e¥#%giéﬁﬁﬁ§“§% parallel

I aps; noyjng,the table _
Zgﬁ P?EES ﬁﬁgﬁsaéhﬁg%%%r%%yf%@%s%frﬁﬁ%rw&ﬁemxfrom the first
adhendngostihéasecohd &ndhef veheryofethe,t@ble, with
the pressing force al nst he tape adhering nmeans

a
via the tape; nnvi%ﬁb?E%”T%. RIRIRIRP ndehcqntact
parBreesurep Oﬁetmapteammméhgiﬁ%@@ﬁ@?gt%ﬂwecmﬂégfa;h%{fer in
f i t he,.second end of the :
ana 25 5T 2 ERF R ST ol (v it e
of fPeStape whtrerting apd acthafiddensmiemdves m{agﬁ?:the

i thj [ i a-the tape, cons
%eﬂl}%ﬁg %gggtgd e%igh%érﬁcg%%o\?fest er&#)fteeﬁé first

end to the- setomited of adhenifera tHpel®n A weifad
of echerising tlPestdp Jyafer, conprising the steps
of: supporting a V\S@Jpeprorotninag rTam/n«raabfleer toanblae movable table
adapted to move in the direction at right angles to the
tape adhering surface of the wafer on which the tape is
adhered and adapted to apply a pressing force against the
wafer;
supplying the tape between the tape
adhering surface of the wafer and the tape adhering means
by the tape supply means, ;
moving the table toward the tape adhering
means and thereby pressing the tape adhering surface of
the wafer on the table, with the pressing force, against
the tape adhering means via the tape;
moving the tape adhering means from the
first end of the wafer to in parallel the tape adhering
surface of the wafer;
detecting the distance in which the tape
adhering means moves from the first end of the wafer by
the tape adhering means moving distance calculation
means;
calculating, from the distance in which

the tape adhering means moves, the contact area of the
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adapted to nove in the direction at right angles to

the tape adhering surface of the wafer on which the

tape is 20 adhered and adapted to apply a pressing

force against the wafer; 25 supplying the tape

between the tape adhering surf3te of the wafer and

the tape adhering neans by the tape suppl y neans,

novidge ddre dabl it r Jreans and

t here P%.hfr e%& ng tftwe\?ltiglhpéeh'sziél er| sur ngtgdec of* * Sthe

waf &t FHePRt dians when thke mmla@dmm mesge meives from

thetﬁéipﬁla@theiﬂwgzﬁﬁﬁ{@ 3 @ dd ving t a
htS neans fromthe 30 fi rgﬁé"gﬁ’ 0 tt‘f)(}%v(\e/arijer tp%rall@‘l

T teRh St R fRge Qff ftdse weif etthie amaf er ;
det ecting the di staneeiig tMd etggeintga d%dtg)%r 't'P% movable

esfromth en of thevva
tape ageﬁ\efzh n %ﬁ?\/ tn%f’ ﬁ%?@én@alf&}]c@t |S@r‘¢t3519 means

neansmg:atitwlchtsmag]cd rmmmﬁe:rdlt&tea&%%el RdRirGhg HRens
tapleD erenc% \f,{ thec ntact area of the -
cont’act” por | on 129 8RSt MRVART

calctltﬁt@mqm cwéamlam@m mfeartsapanadlmeml ragmeaa@& RBYES the
fr eggysref | 1St 1f e¢ond end waf, er
pa?{';\E ITel  to the%nq;otn% ﬁ l§’ur Pg r%@rvvédse}‘ePt
andF B ey n@letrhéﬂ’}@r es'mm@dh@rmegofneahe novabl €rom the
t abdie 1y drle vl g lalle ReSH RY.f QLGS Setting
means using the di steance o W%I%C%gtehg] ggﬁé adheri ng
means noves, detected by the tape adhering neans

novi ng distance cal cul ation neans, in such a manner
that the 10 pressure at the contact portion of the
wafer is kept constant when the tape adhering neans
noves fromthe first end to the second end of the

waf er .



