"1 DEVI CE FOR CALCULATI NG THE QUANTITY OF LI GHT AND METHOD THEREOF 5
BACKGROUND OF THE INVENTION 1. Field of the Invention This invention
relates to a device for calculating the quantity of |ight and,
particularly, to a device for calculating1he quantity of |ight used when
an 10 ultraviolet light-curable.tape stuck to one surface of a wafer is
irradiated with uItraV|oIet l'ight. 2 Descrlptlon of t he Related Art in
the field of senm EEYIGE HORICAAGHE ANSIDE QBf B ar B8P ncr easi ng
year after year and, 15 besi des, tﬁETEBbCéﬂﬁﬁﬁoﬁf the mefers i s decreasing
to increase the nounting den5|ty back- grinding which is
- for grinding the back surface of the sem conductor wafer for decreasing
the thickness of the wafer, a surface protection tape is stuck to the
front 2Q surface of the wafer for rotectin t he sem conductor elenents
formed on the fronfASKFRAERP FF tHE iaFENT surface protection tape is

peel ed off after the bamkelﬁréfmhﬂé)Idéeﬂgybﬁnwface protection tape has a
relatively | arge adher|£$%force at, the tinme of peeljng, 25 however, it is

probabl e that the waferlftEettVeRt iR tasit®y HHTEFDEhe surface
protection tapelanbhtiesites, qudriel vdhesi Meyief 4, Paficm IAEClioR tape

artl remai on t S waf er. .l.n recent ears her ef ore,
!tohereyhas beea]né‘lffée% Pc?r %éicgﬁ%%@%r% SEIBH T ¢ 3‘ 93'}/ RZF t er
referrdd to alsltmthalleblﬁghﬂ-rcgmam e tstpee’) taf ostd cduﬁﬁm:eﬁd:l‘feﬂ ve is
cured by ewéﬁ{f%%guifghég%ﬁ%dn&{ \n&1§¥%ﬂ e (f%gﬁgnafter often

referred to as to ex ecr ease erin orce. During the

back- gri ndi ng, thezsuerﬁﬁQR#Rﬁkﬁn|Qﬁ1ﬁh?tﬁﬁkﬁﬁﬁdnﬂnﬁfs a sufficiently

| arge adhering force aspjtendas; dnad &e%d ﬁe& ﬁﬂztcmwéfcﬁy' Ypet
eri

light. After Ihe back-gri ndi ng, however, force 15 lowered
izes of wafers are 1ncrea31ng year after year and,

15 bes;des, the thickness of the wafers is decreasing to
increase the mounting density. To conduct the back-
grinding which is for grinding the back surface of the
semiconductor wafer for decreasing the thickness of the
wafer, a surface protection tape is stuck to the front

. 20 surface of the wafer for protecting the semiconductor
elements formed on the front surface of the wafer. The
surface protection tape is peeled off after the back-
grinding. If the surface protection tape has a
relatively large adhering force at the time of peeling,

25 however, it is probable that the wafer itself is damaged
being pulled by the surface protection tape and, besides,
the adhesive of the surface protection tape partly
remains on the surface of the wafer. In recent years,
therefore, there has been used, as a surface protection

30 tape, a tape (hereinafter referred to as "ultraviolet
light-curable tape") of which the adhesive is cured by
the irradiation with ultraviolet light (hereinafter often
referred to as "UV") to exhibit a decreased adhering
force. During the back-grinding, the surface protection

35 tape exhibits a sufficiently large adhering force as it
has not been irradiated with ultraviolet light. After
the back-grinding, however, the adhering force is lowered




2 by the irradiation with ultraviolet light. This nmakes it possible to
easily peel the surface protection tape off the wafer w thout danmagi ng
the wafer and wi thout |eaving the adhesive thereon. 5 The wafer having
sem conductor elenments formed on the surface thereof is finally cut into
dices by dicing. At the tine.of dicing, the wafer is integrated wth a
frame by using a dicing tape stuck to the back surface of the wafer.

Then, the wafleY #&e ciradiztien Mxﬁhmuﬂtndwaqhanrﬁ}gmape @h1d¢mahe&setof a
full cut) by MS&ddh1& f o r robl em
in that the pkzlhem ve %Cdtg%\%l I Cl ngpttakgeecgs}ltcﬂlé%s ?)\c? |3"I(?)\aék{g\é:ea cau I%ng t he
¢l oggi ng and @é Wiet R CATRAHINS td1ee vafier @G‘djmthﬁme:r dfeavéngi t has

been attenpt eghé Oadl'iésﬁ)f/é)lﬂ—;éf@;@_bove probl em by using an ul traviol et
| Ci ape, and | owering the adhering force by

l'i ght - %urable t ape as t e dicing t

curing the dicing tape,® %ﬁ#%% Britg Seficondaditar G emenit st fermed

ul travi ol et Im@h&h@rsurf&db thed SUE ﬂ§1ﬂﬂﬁa§196%%¢lﬂﬂﬁaﬁ&ﬂdéQWHy th an
excess of 20 &1%é|V|ol éﬁg res in a great reduction in“the
adhering for ﬁgy NG mEhsc afered s dnteseatese of
di ci ng. Ther efbtle,a theams do}ngmuaxga d sliciing aGipat edudid Roultheayaeket |ight
of which the quaptidy, t Q,sone extent. (see, for exa Ie,
Japanese 25 Unexarrrilé;ledf Fér}éerﬂg%q%l [ gfa %dnt (0] é-ﬁfe N&§‘ f% 398 efO
284564 184nd 7-4B3BEE)e Hevievertapend il tuhay icalset olfl ghtfuddr ahitg rngzpas:.ng
Exfi DY s AnGl I fioy 99 ddlod al | A% RP R UPad LR, Kind ahibie hape,

and it is dlfflcultﬁqC)deternlne )roper qua of’ ravio
light. In partidtitdie adhesigmmad the shcdnss tape @Ittlpéf-\ﬁl gloetthiei hedeur abl e

tape may varc/amnﬁﬁebrrw dIRRY itie ancp%?nta'gCi'i‘sgl %ea@@m%n%%g%%d t' ”E In

such a case, '%Q ant of ul traviolet Iig Is determned re
sol el y upon t I%%% Q¥§§5 EEot e éﬁdhéénb§éﬂl§G§Pﬁpéﬁﬁeéplng t he
yield. 15 avoid the above problem by using an ultraviolet light-

curable tape as the dicing tape, and lowering the
adhering force by curing the dicing tape, to some extent,
by irradiation with the ultraviolet light prior to
dicing. 1In this case, irradiation with an excess of

20 ultraviolet light results in a great reduction in the
adhering force which may permit the die to be scattered
at the time of dicing. Therefore, the dicing tape is
‘irradiated with ultraviolet light of which the guantity
is limited to some extent (see, for example, Japanese

25 Unexamined Patent Publication (Kokai) Nos. 10-27836, 10-
284564 and 7-183365).

However, the ultraviolet light-curable tape

exhibits adhering force that varies depending upon the
kind of the tape, and it is difficult to determine a

30 proper quantity of ultraviolet light. 1In particular, the
adhering force of the ultraviolet light-curable tape may
vary depending upon the production lot and the elapsed
time. 1In such a case, the quantity of ultraviolet light
is determined relying solely upon the operator's

35 experience and can seriously affecting the yield.

That is, when the quantity of light is

insufficient while using, for example, the ultravioclet
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That is, when the quantity of light is insufficient while using, for
exanple, the ultraviolet 3 light-curable tape as the surface protection
tape, the above-nentioned problem of breakage of the wafer and the
resi dence of the adhesive occurs. Wen _the _quantity of Ilight is

I nsufficient while using,
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t he dicing

the quantity ég

ul travi ol et
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automatically calculate the gquantity of light needed for

the ultraviolet light-curable tape while avoiding the
problems caused by an insufficient quantity of light or
an excess quantity of light.

SUMMARY OF THE INVENTION

In order to achieve the above object according to an
embodiment of the present invention, there is provided a
device for calculating the quantity of light, comprising:
an ultraviolet light irradiation means in which
ultraviolet light are irradiated; an adhering force
measuring means in which the adhering force of an
ultraviolet light-curable tape is measured; and a
calculation means in which the quantity of ultraviolet
light corresponding to a predetermined adhering force is
calculated from the adhering force of the ultraviolet
light-curable tape measured by the adhering force
measuring means depending upon the gquantity of
ultraviolet light with which the ultraviolet light-
curable tape is irradiated by the ultraviolet light
irradiation unit.

Namely, the embodiment of the invention makes it
possible to calculate the quantity of light corresponding
to a desired adhering force based on a relationship

T £algyd atd ngr LA éituéditlér)tﬂ o lJ-IltSﬂhévFC@l et l'i ght



irradiation unit. 35 Nanely, the enbodi ment of the invention nmakes it
possible to calculate the quantity of light corresponding to a desired
adhering force based on a relationship 4 between the quantity of |ight and
the adhering force and, hence, to automgtically calculate the quantity of
light necessary for the ultraviolet light-curable tape while avoiding

t he probl em caused by an insufficient quantity 5 of light or an excess

quantity of lpddeerenatd iqithrddiay F?fﬂ)qli%tv'atrﬁﬂ tt%eb%ﬁ@ﬁ%e%rﬂéeand

ultraviolet |ight- curable tape i.s, for. exanple, the surface rotection
tape ‘or the RENG Sy T toftR IRk Ide cfad-rcuc,]a?tt%lti’ﬁ (o e Y @ thiiGh tof
light of the rm@&mtr NRRAN t AN wlagt dve dlsad 11;(351&0&:&%1@ wibii i

DESCRI PTI ON CF DRAMVNGS Fi i ew sche |IIustrat|ng an
water treat |Ehg°Ja ¢ atitfs F?rrﬁ:ql%tﬂ ﬁ&%eﬁe:ﬁycfnf dtnsg’g}g&ﬂlﬁrﬁy Iiduantity
of Iight basesf dnigite dmnventexaresslmuEingit3a dfs ladhap \elrmeJJJring:theatl ng a
portion of tl ch_ge@lc;\g Jyort cage Lg[q{tl d. he,Ici1 ant Iti av:.olle'tgtllﬁgq sed on the

i nvention; Fi'g. e ‘sect I onal” Vi ew rating a i on of the
device for catwifkate r‘igaﬂmelsq.uaiﬂﬁ texapfple20 tlheghiurtfmd PO trekpet liomv edtpieon

Fig. 3 1 a fdonanard: ofndt RN ARRX NI o2 o i1 il LA %" ating the

quantity of light; Fig. 4£41is amillustrating a relations

bet ween the HARGISY L |Light ffd Hife REEREThd VNGO T am de 57§e|ds a map
il lustnating ﬁbfegégncggggg) between a dicing tape and the el apsed ti ne;
and Fig. 5b is a ﬁgg |Ilustrat|q%1a rel ationship between the surface
protection tape a F TS NSN OF THE PREFERRED

EVMBODI MENTS 30 An reigpodi ngnta Qflévh%dﬁéﬁﬁﬁﬂd}ﬂlw 111 IR 28 iGRS Gl hgderW t h
reference to-éJE%é%ﬁé”ﬁEHQ&J%Lé”fﬂ@fﬁﬁing a Jév1ce for calculating the
quantity of light based on the invention;

"15 Fig. 2a is a top view illustrating a portion of the
device for calculating the quantity of light based on the
invention;

Fig. 2b is a side sectional view illustrating a
portion of the device for calculating the quantity of

20 light based on the invention;

Fig. 3 is a flowchart of a program executed by a
unit for calculating the quantity of light;

Fig. 4 is a diagram illustrating a relationship
between the quantity of light and the adhering force;

25 Fig. 5a is a map illustrating a relationship between
a dicing tape and the elapsed time; and

Fig. 5b is a map illustrating a relationship between
the surface protection tape and the elapsed time.
DESCRIPTION OF THE PREFERRED EMBODIMENTS '

30 An embodiment of the invention will now be described
with reference to the accompanying drawings. 1In the
following drawings, the same members are denoted by the
same reference numerals. For easy comprehension, the
scales of these drawings are suitably changed.

35 Fig. 1 is a view schematically iliustrating an
apparatus for treating wafers including a device for
calculating the quantity of light based on the present




‘folromﬁng dramAngs, the same menmbers are denoted by the sane reference

nunmeral s. For easy conprehension, the scales of these drawi ngs are
suitably changed. 35 Fig. | is a view schematically illustrating an
apparatus for treating wafers including-a3device for calculating the
quantity of |ight based on the present 5 invention, Fig. 2ais a top view
illustrating a portion of the device for calculating the quantity of
light based JMeR&idRvediidon23and Bi §OP2BiPY &ldngérasdndonaPoykean

illustrating QJﬁJQ:THé Mrvakd ff%rdem@m&@rinqakﬁél qbaﬁgﬂ;peo@ qa_lgm;l bxse&
| i ght based on the inventign. Referring &g Bé whi ch the
(BS

back surface % ﬁ@vﬁﬁtéonbaéﬁ gFﬁﬁde SﬁgeféﬁcFéoPﬁé ¥bBYr at us

10ffor tre?tmﬂlUHﬂﬁ?ﬁinth pﬁettbFEoﬁftgébﬁégﬁ@ethgrb$QKcu&atEﬁ§etﬁé ;he

waf er, e ront ur ac waf er adsor be ore, a surface

protectidn tafe gtﬁ&ﬁ + bﬁﬁgngBnF%suFPXE 6Pnrheﬁﬁ§P§F 193 £R

advance (seeﬂaggsI,Zb)waﬁetepflwglth Ehe. bﬁpktbarﬁaﬁerzbrg&bung bppar at us

10 includes ni 0.faqr nt.i.n on,15 the wafer
%f??ﬁgfﬁ%e étsc;ﬁ Q% FRunLLngna G %@ggaﬁs 10

12. The wafer acé rotectlon stuck®fo the front
surface there¢ﬁeaninmbwbéergnouﬁ& @hethembaoﬁ guifiddagt hbeebhicky t he back
grinder 1, i I n n ader a n

il lustrated. ih:%%déﬂa% E@% ?ﬁgaElsqggtE%Fﬁ&s?%é?gggzg%fgggshﬁﬁérfggne 15
i nto thed nountddepriped- 2@hergfone, Aogurfageupretegtigndicapegliape 21 is

stuck to the %%H&k:%Mfﬁ%@efQ%nEhgu%@%@é &2, tﬁ@dth@rfﬁ@”&nlﬁdbﬁnEEU”tEd on
the wafer 12 (see Fig. 2b Finally, the dicing tape 21 is cut depending

“upon the shapéﬁﬂﬁ1ﬂ%95fr§ *15. The 25 wafer 12 of which the back surface

is ground by the bm@fe:gfmrgdctb mlgas 13 Qe@r &a&e& thb@kﬂ@gSa@@drh&ush@oce,
handl ed with difficulty. “%. ﬁ? % gnu teg on_t he
frane 15 as dé§5P1 AR &Hgbgné sy ﬁaH&P@ lPﬁ fhéTafifs&qulht

steps. 15 the wafer 12. The wafer 12 having the surface protection
tape 11 stuck to the front surface thereof and to be
ground on the back surface thereof by the back grinder 1,
is fed into the mounting unit 20 by a loader that is not
illustrated. Another loader that is not illustrated

20 feeds the frame 15 into the mounting unit 20. In the
mounting unit 20, a dicing tape 21 is stuck to the back
surface of the wafer 12, and the frame 15 is mounted on
the wafer 12 (see Fig. 2b). Finally, the dicing tape 21
is cut depending upon the shape of the frame 15. The

25 wafer 12 of which the back surface is ground by the back
grinder 1 has a decreased thickness and is, hence,
handled with difficulty. However, the wafer 12 that is
mounted on the frame 15 as described above can be easily
handled in the subseguent steps.

30 Here, a die attach film tape (DAF tape) can be stuck
to the back surface of the wafer 12 prior to sticking the
dicing tape 21 to the wafer 12. At the time of die
bonding after the dicing, the DAF tape functions as an
adhesive on the bottom surface of the die. Referring to

35 Fig. 2b, further, there may be used the dicing tape 21
provided in advance with the die attach film 25 (DAF) of
a shape nearly the same as that of the wafer 12. While



30 Here,

adie attach filmtape (DAF tape) can be stuck to the back
surface of the wafer 12 prior to sticking the dicing tape 21 to the wafer
12. At the tine of die bonding after the dicing, the DAF tape functions
as an adhesive on the bottom surface of ghe die. Referring to 35 Fig. 2b,
further, there may be used the dicing tape 21 provided in advance with
the die attach film25 (DAF) of a shape nearly the sane as that of the
waf er 12. Vhibém@lyinplyedaﬁﬁedngithpg Bapeh@teihefeenaf fershotuldhoal d be

noted that the dig @hbachnbi b¥L23¢cLOR. £i5nl B6) Udsd, uBl eas1shayed

£
ot herwi se. The warer %rea I'ng”appar at us %Smlncfuges an 571nverting unit 30
for invertingunheswassated otherwaser 12 nounted on the frame 15 is noved

onto the invertingoyuniyhed0 Wibehihyr Bsphbgcual ¢ 1Rcypabgeadown. The

wafer 12 may sinply pass t roug e |nvert|ng uni t w t hout being
turned uUpsi delay@itasvavupatt 8P dprcéuvseting the Wéﬁ@? i?eat?hg EPPBF at us

10 further Inqbuaaﬁn%eduaht +88 Eeam@ahsuhgtfnageahengaaahét ynoéruﬁ@t The
unit 60 for calculating t uant j ncl.u

whi ch proj ect 8ndft B4y HEEER FPgH? Gﬁ?owﬁﬁ@rsg?fHEéldegPﬂE ma?@? ggf

shown, the unilk 6@yf eimpakCcpheki sardaghhenauantvetying thBtBUUWEBEbut
|ncludes an adhering for sur,ing unit 71 provided with a plate 72 for

carrying a cGft-38t GPTRE (HBFlgﬁoﬂﬁw n3Ei §. P2 -CRePEr FPHESPo Figs. 2a and
2b, a si@eve 77 iSTneowhaed ateatnngxagphramdsoﬂo Ehethkat éné2udandat he

Gonnvar o The iosd $9= bateliatdng” Sn8)Budheik BeorEabt - 3mBECEREs: ng
fromthe top 6§uﬁbaceadtuﬂhelthehenguﬁota@yneés&nghg poctiades7a. UBei ng
driven by 2 diak 4! LiniRf! p2BqWBesS gqua%ﬁalg@t Ggnel BELB! Bhe Lg-FmuES UP

and down toge wi'th e cyl |n rical _portron
Al t hough ul tr @fi ¢het waifgnt 12n tﬁﬁssé@ﬂédlﬁéﬁtunét ﬁﬁagereaaépuﬁﬁélnq

irradi ajé on peylel i@Antdhyt B¢ Bhighaviedk@®her includes an adhering force
‘ measuring unit 71 provided with a plate 72 for carrying a
contactor 76 (not shown in Fig. 1). Referring to Figs.
2a and 2b, a sleeve 77 is provided at a proximal end of
the plate 72, and the contactor 76 is carried at a distal
20 end of the plate 72 to extend downward. The sleeve 77 is
inserted a cylindrical portion 73 protruding from the top
surface of the adhering force measuring portion 71.
Being driven by a drive unit, not shown, such as a motor,
the plate 72 moves up and down together with the sleeve
25 77 along the cylindrical portion 73. _

Although ultraviolet light in this embodiment is
measured at the irradiation position, of the ultraviolet
light, it is also possible to obtain a true quantity of
the ultraviclet light irradiated onto the dicing tape 21

30 by measuring the quantity of the ultraviolet light from
the UV lamp 61 at any position in the unit 60 for
calculating the quantity of light and suitably converting
the measured quantity of light.

Reverting to Fig. 1, the wafer treating apparatus 10

35 further includes a peeling unit 50 for peeling the
surface protection tape ll1. At the time of peeling, the
wafer 12 is so arranged on the peeling unit 50 that the



light, it is also possible to obtain a true quantity of the ultraviolet
light irradiated onto the dicing tape 21 30 by neasuring the quantity of
the ultraviolet light from the UV lanp 61 at any position in the unit 60
for calculating the quantity of |ight -armd suitably converting the
measured quantity of light. Reverting to Fig. 1, the wafer treating

. apparatus 10 35 further includes a peeling unit 50 for peeling the
surface protestibance ape Wiicitthéesuriacofppemdminn ttape vialf drasi 2den so

arranged on t%%eﬁégg%%&a§@ th}gt ém%gp\?&/agrﬁd@%el t Qe %lf&ém facg1

protection tape st uck faces A peel1ng tape, 5 of
rel atively naR¥oew widhh a2raapged i in affanee om tHe met g uinit 50 is

attached to the M&@H@d%&t&%'%f%ﬁ%mlcﬂ{‘% pLd0e at gheraf er
12. Then, the peeling tape s pulle oward the edge on the opposite

side of Sthe vade® OfistheHerEsy the sTHehcehn Reatinm tapr 34 is gradual |y

peel ed of f frompae €dfardi 'E‘lﬁ’é'é(dgé hen Wit eosptid Bee DI ast 1o tadRedl s
peel ed of f the_ wafer

rin an encl psin nit. 90 is
B fanged near 12navhereby ofk? 5 ﬁfﬁ%ﬁf’mt%&%fwe Eat¥ i 2 us 10,
andtthe \évaterpéaléﬂe@fedfﬁ@m dﬁéiéﬂ'ﬂ byF:tzhﬂw?)‘ ethé r»aacsmgsh@pmw at uls_ 10 is
contained in cassette S.ti e ro e peel i ng
unit 50 passegr?ﬁ?f) HR™ t?)%%sgg l%m??éjs%‘g] 9%11\% %f"é?geﬁnjr "not given any
particudloar treat nereféenrbnghtothigpaksaaye emnloéﬁhg1ﬁmmﬁf@0e;sthe passage
Kg;grSSZSHiz Q?rg 9é% geaéﬁ¥hgd%%§%§?%$gg§§§§§§§§ﬂ ?%gtéﬁJ%r |ng, Lgst 30
and is, furthéreahvugdapp@nathe b@elam@ tiné twd0ert b2 tteeamed 0d$ng unit 90.
Further, the %ffe&tzﬁgstﬁgvﬁgfePe{fi“?g{'qhﬁgea &wgwmﬁé %gnééﬂlé&e uni t

60 for calcu I'ng quantity o et we |nvert|ng
unit 30 and the @e@ﬂﬁﬁgtﬁﬂrt BY. thbsnﬁ¥%eth%he wafer 12 from the

15 peeling unit 50 passes through a passage unit 55. The
wafer 12 is not given any particular treatment through
the passage unit 55. Therefore, the passage unit 55 may
be omitted.

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

20 12 is moved from the mounting unit 20 to the inverting
unit 30 and is, further, moved from the peeling unit 50
to the enclosing unit 90. Further, the wafer 12 is moved
between the inverting unit 30 and the unit 60 for
calculating the quantity of light, and between the

25 inverting unit 30 and the peeling unit 50. To move the
wafer 12 as described above, there is used a moving
device such as a robot arm, or the like, which is a
general device and is not diagramed or illustrated here.

Fig. 3 is a flowchart of a program executed by the

30 unit for calculating the quantity of light. At step 101
of the program 100 illustrated in Fig. 3, the adhering
force of the tape is measured by using the adhering force
measuring unit 7! of the unit 60 for calculating the
quantity of light. The tape measured in this case is an

35 ultraviolet light-curable tape which is cured and of
which the adhering force decreases by the irradiation
with ultraviolet light. Therefore, if curable with



~wafer 12 as descri bed above, there is used a noving device such as a
robot arm or the like, which is a general device and is not diagranmed or
illustrated here. Fig. 3 is a flowhart of a program executed by the 30
unit for calculating the quantity of |ligha.-At step 101 of the program
100 illustrated in Fig. 3, the adhering force of the tape is measured by
usi ng the adhering force neasuring unit 71 of the unit 60 for calculating
the quantityuéfrprgplet Théghhpetheatinedce e Meavared imanrbg:ither

ul traviolet |ightzGHEaBEeptaPEIbEN:dSe CLH d; of¢ ng
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t he adhering f;becadneasuglﬂgrualmea?éufrng Fﬁﬁ&:ﬁtlr'rllgfé:l‘l&ne@éiﬁe{ﬂ :Heor ce of
t he dicing tap ﬁ 21 stuck tg t acg surface qi t he fer %ﬁ% Th d|C|ng
tape 21 after “RAAYFARY HBBRCSPhCK? sSTEFHIT at 18R ekhoREHF Het urface

10 protectionstapecélodf thbewaﬂéer112 afite tdvec fm@aneads. 2 Thef t et Haerifiyy i s

| overed al onopbhe GYLLROELCBhnPOLL] PNbdbe il le 0, oON ALOL D P OVI ded

at the distal 2 nes i'h con e dicing
tape 21 0as spémecth@ndt@pagltatpé Phe eafen bilhand n'ghé ofvamefl% 15 he

certain val uep1gnd vhesgonbagken 4051 ok 4o therdhel Noorisne AL Then.

t he cont act or 76 Is further | owered exer redetermned force and,

then, the pl adBt¥? FBe fansagtarong ?%V%:%Cﬂnﬁ?l*éﬁqi $betabremd 1o qfeel the

contactor 76 eht pherdi ¢p ngoﬁ\aaelalco%@c@dhﬂm Ngné od£eirdd ©fpd Ust dNefore
the contactor 76 1s detatched fromthe dicing tape 21 is neasured by an

adher i ng f or c8NO¥RF cuFBe;| hcﬁRGtt?H%tz}I@%%t?%t%ﬂ§e¥%PﬁrﬁP%ﬁﬂmﬁfﬁh force
neasurivey uni teftaihnvabss, paARdUEhe Ofontderds r'eé ¥i€%s to the dicing

tape 21. Then, the contactor 76 is further lowered to
exert a predetermined force ‘and, then, the plate 72 is
raised along the cylindrical portion 73 to peel the
contactor 76 off the dicing tape 21. The adhering force

20 of just before the contactor 76 is detatched from the
dicing tape 21 is measured by an adhering force
calculation unit (not illustrated) in the adhering force
measuring unit 71. 1In mass production, the first wafer
12 and the tapes 11, 21 stuck thereto of each lot may be

25 used as a dummy sample to measure the adhering force in a
manner as described above. Or, a wafer to which the
tapes of the same conditions are stuck may be prepared as
a dummy sample to measure the adhering force of the dummy
sample.

30 Next, ultraviolet light are projected to a
predetermined quantity from a UV lamp 61 that is not
illustrated in Figs. 2a and 2b., Next, the adhering force
of the dicing tape 21 irradiated with the predetermined .
quantity of light is measured again by using the

35 contactor 76 of the adhering force measuring unit 71.

The dicing tape 21 is further irradiated with a
predetermined quantity of ultraviolet light to measure



12 and the tapes 11, 21 stuck thereto of each lot may be 25 used as a
dummy sanple to neasure the adhering force in a manner as descri bed
above. O, a.wafer to which the tapes of the same conditions are stuck
may be prepared as a dummy sanple to measuke the adhering force of the
dummy sanple. 30 Next, ultraviolet light are projected to a

predeterm ned quantity froma UV lanp 61 that is not illustrated in Figs.
2a and 2b. Neigalﬂhéhadﬁéhﬁﬁgnﬁof'eéceo&tth@lﬁllmwtapeBﬂlrepemrm ed W|th

the predeter o} hi i e
cont act or 76n%?§?hggggﬁg%%§g ?%%%g %%ai%??ﬁggﬁh? PQP%{hé%%H%#C|n ta e 21

is further irpdBrEied &PFReR °5r5@%t@%%+%%dtaﬂ%n3lt@obfaLPlﬁ%@ikﬂXﬂO i ght

to measure 9 g@ahbithesaghent pgav 06T atibts MPIERigs By24 epedting cidli s
operation, there is obtai ned ? relatjonpship of the adherlnghforces of the

di ci ng tape ZidFGFlﬁgpFBFS?l bhe GLEHTtTaRS of L ul RSN cthe i Gyt age

Figs. 2a and gbotéhmBnadagél Dy &dpdcenef £ihge dis| ngst@@@s@ﬁedbetﬂ’@eﬂsthe
surface prot

Ctlon ta
Paneer. o oRGhERRED, Blsg AllouBle S Trarurs thE e et n et eRes RF  ape
21 on the backheudietagotapbe2tabrrti@ bycki swefdcagof hehaahefed 212 aget her

atnering | or CBBF CLRG SIBT AEEE B¢ chOHAPE B i herERARe e curf ace

protecth&wntapelmg thebmnughtlpgosalto3®he Tadmeasmgefbheeadmasunqng uni t
71 or there i golagdokNencadlicehbd bPLEECERATULLEE HII teddchLoyided With a

plate 72 15 that can be stre e case ace’ protection
tape 11, too, sukéagghprPhgctbpietpBenbisii®cdropght helagdetrd nghé or ce

measuring uni hafdriRgNe8ELY hbEsusany BADECH asy Uk POC: desgld etk above.
Fig. 4is a dlggran1| ustrating a rélationship 20 between the quantlty of

light and t he2d9BRELPHGEPEFEeMeARUr§BE cHRbEJ7 ApBYRVideRevithed (Phate 572
measureds i s cukakl @an be stretched. In the case of the surface

protection tape 11, too, the adhering force is measured
by the adhering force measuring unit 71 in nearly the
same manner as the one described above.
Fig. 4 is a diagram illustrating a relationship

20 between the quantity of light and the adhering force. As
described above, the tape that is measured is curable
with ultraviolet light and, hence, exhibits the greatest
adhering force at A0 where the quantity of light is 0 and
exhibits an adhering force which gradually decreases with

25 an increase in the guantity of light as Al, A2, ---. 1In
the relationship between the quantity of light and the
adhering force illustrated in Fig. 4, the tape exhibits a
minimum adhering force when the quantity of light is A9.
In Fig. 4, the quantity of light irradiated remains

30 constant for one time of irradiation operation. 1In a
portion where the adhering force undergoes a large
change, however, the quantity of ultraviolet light in one
time of irradiation operation may be decreased to
increase the precision of measurement. It is further

35 allowable to irradiate a predetermined quantity of
ultraviolet light by setting the intensity of ultraviolet
light and the time to be constant, or to change the



"with ultraviolet light and, hence, exhibits the greatest adhering force
at AO where the quantity of light is 0 and exhibits an adhering force
whi ch gradual |y decreases with 25 an increase in the quantity of Iight as
A, A2, ---. In the relationship betweendhe quantity of |ight and the
adhering force illustrated in Fi.g. 4, the tape exhibits a m ni num
adhering force when the quantity of light is A9. In Fig. 4, the quantity

of light irradnazeedirgmeifnsl3@acenibanlifhe gAQ thEetQhei thagdhahifNa
operation. In_a dg%rtionﬁgrereB%hg adgeiLng force undergoes a | arge
change, howev&F SSFRETHGETET B 2BF*G¥t PAviroFBt 1ight in one time of

i rradi ati on operat Nextyayhee adeeréasefok0e LBcHieaseminedpaesbstong of

measurenment. it S rther Lowable to irradiate a, predet ned
quantity of llﬁl%t"?la\*/ﬂf“(%l 5e“tl%ldi §§t %bﬁ gg?f’i RgeeHESHnEERsi By BFCRI ﬁg]vir%l et
light an®d thethenprogree d6Ast aRefeorinhg thaRde.t Be,-th8 aéihéebsity of
ultraviolet Ii nd .t ' takn cedeterm ned _guanftity of
light. Next, tf%EE.S thi E’% Pérggé}“ugggge?lérFnﬁﬁegiﬁgpégdﬁ“ﬁasuﬁb% the’kind of
the tape neasdi€dnst &apgt 23t BpveoRepn ssorhd pnogduand®OinRef steraget o

Fig. Sa the adherifgel ahedn)! onPendehandiing 8brEBCnbLEE, ohgEARKI 411D Lhe
dicing tape 21 havebeen storéd I n_advance in“a storage unit?(not shofwn)
in the adheri 8§choPEeRR¥aSEr RAY  uADt the, fosucRfas REm of RaMctienshefform

of a mapy of funptueasiely &¢ aiphur aki ayc%ﬁkkaﬁgs%ldkﬁi %t@ﬁeﬁnal (Dl to
D') and eIapsEd tlges, Tl to qu. Here, the efapsed fiftre stands for a
time after thETPREE% $if8RehToltO fT-0m aledrd &he edaprep sdéBenREANERe t ape

nmust be preserfwvedai Riibeageed taBdtdpekipl 8aRenobutherpassags18f ahdne
gfter t he 15 ﬁég%Uﬁé%g% w?en %Eg %gge Heeg_ﬁot be ggesgrvgd %2 a f ld and
ark place. T dRefFfig"P6fc&8Cof2PRe™dPEi R PAPESTYEY| A0t henBP Gre such
t hat the adhesndedafkt pbéadiegi ng thappaliage o6t téheckftoert brebl ade of the
dicing flevice tg4,6243% heaotRd 20fe! Rab4! A8+ ILESpEHLeRYed $hNY 858qNO!
and dark place. The adhering forces of the dicing tape
21 in the map are such that the adhesive of the dicing
tape 21 is not stuck to the blade of the dicing device to
cause clogging and that the dies cut by dicing are not
20 scattered from the dicing tape 21. Similarly, as
illustrated in Fig. 5b, the adhering forces to be
determined when the surface protection tape 11 is to be
used are stored in advance in the storage unit (not
shown) of the storing force measuring unit 71 in the form
25 of a map as functions of a plurality of kinds of surface
protection tapes 11 (P, to P,) and the elapsed times (T,
to T,). The adhering force of the surface protection
tape 11 in the map is an upper limit value of the
adhering force with which the surface protection tape 11
30 can be peeled off without pulling the wafer 12. Though
Figs. 5a and 5b illustrate adhering forces in a
relationship between the tape and the elapsed time, the
storage similarly stores a plurality of maps of
relationships relative to other parameters such as lot
35 numbers or the kinds of tapes stuck to the opposite
surfaces. At step 102, predetermined adhering forces
(F,; to F,.} are selected from the kind of the dicing tape
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20 scattered fromthe dicing tape 21. Simlarly, as illustrated in Fig.
5b, the adhering forces to be determ ned when the surface protection tape
11 is to be used are stored in advance in the storage unit (not shown)
of the storing force neasuring unit 714 rnnithe form25 of a map as
functions of a plurality of kinds of surface protection tapes 11 (Pl to
Pr,) and the elagsed times (Tl to Tm. The adhering force of the surface
protection t&Pe ElmEﬁSﬂﬁ@dnapduthaneh@peedltnme valle wﬁfehelZadherlng

&f{ﬁgurﬂ;Blr?;gatEgsagug§aseseiﬁgﬁsﬁ 2ca8e %&aﬁg gﬁg ?? ra e a&%ering
I

forces in a afli 8n8RLp ﬁétieéﬁtthésﬂangahﬂsth@ EPapbeel fia®, the

storage sini | aabyt$EQEE8ianPhYERL | t Y0 g MOPSe P ot 8! APl PBs Tl Al i ve to
ot her garreteée guch as lIgt 35 nunberssor tee ?%ésa%#gtapégﬁstuc to the
e

opposite surfF lnﬂtogtEBe1B%Pep?%@é?ﬁrﬁ$ﬁe@lﬁﬂﬁ%¢|?@ﬁ¢oﬁ@%s (F21 to
F..,,) are semebegof_—aeaat he khadmf mh@dﬁa@wg t?n?ethlsg-lcaéé’ b&@ﬁfesured

and the elapseg % g ﬁ? e£ ?é frame .15 itself,

cassette encl8 b t WRERAr &f 6 Eﬁm?n %ﬁ,@a%$egt$0%s H%%%J?Wthﬁﬁfhn | D,
i.e., an idenpattiatlan maadler! (nos, ilhesefoted) piefefi@bheis e £dr t he
Svance. 1 1 rEefidthe; bR CuaBRETLE HE £iShs! BRRLAR ST, Caclette |6
read outd by aaupamattoadiyrsetiect(hbe adhasim@tédjcendéﬁmnd&n bt or

cal cul ating thg.aWanki LY 9£e|£98%h g&g@gr%g?%o $u£9gaﬁbcal%¥a elect t he

ad hering force depending upon ape corp Y in the
ID. In the pPéGéﬁﬂtlhvéﬁﬂtbﬁn t e r eggi £ eeld aalfieet hng f Doree thieat Hess  been
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to i nput the reEU|re adhering force every tine,
step 103, the2BtahbfEeeds ool ignd t@o%@%%boﬁ@?nQGQ%#{#QMﬁQQQmiMEdﬂHﬂHEr|ng

forces 16F,, t@very time, on the site.

Then, at step 103, the quantities of light
corresponding to predetermined adhering forces (F, to
F.,) obtained at step 102 are calculated by a calculation
unit (not shown) in the unit 60 for calculating the

20 quantity of light from the relationship between the
quantity of light and the adhering force found at step
101. 1In this case, a function of the adhering force to
the quantity of light is calculated and, then, the
quantities of light corresponding to the above

25 predetermined adhering forces (F,, to F,) are calculated
from the function. If the adhering force selected at
step 102 is equal to the adhering force measured at step
101, the quantity of light corresponding to the adhering
force may be selected without calculating the function of

30 the adhering force to the gquantity of light.

At step 104, the quantity of ultraviolet light
irradiated by the UV lamp 61 is set to the gquantity of
light calculated or selected at step 103 to end the
routine. With the thus set quantity of light, the

35 production is conducted on the basis of a mass production
lot after the end of the program 100. This holds true in
the case of the surface protection tape 11, too.



F,,) obtained at step 102 are calculated by a calculation wunit (not
shown) in the unit 60 for calculating the 20 quantity of light fromthe
rel ati onship between the quantity of light and the adhering force found
at step 101. in this case, a function.ofztbe adhering force to the
quantity' of light is calculated.and, then, the quantities of |ight
corresponding to the above 25 predeterm ned adhering forces (F,,, to F.)
are calculated fromtie fmeitiion ad ddubﬁmﬂuﬂianpwemwxheﬁﬁuﬂnﬁﬂiyabf step

102 i s equal e i force ed te t he quantity- of

| i ght cor respio %l]wngcﬁgpf%%&%&h itn%;rga Cg lereri)?d%‘ee &% c%lderc?%mlﬁwout

cal cul ating t¢1ael¢tulmté®rbaﬁet$00n hee reeefbeetydiamgs Higr d:emama:rcmaquarttytgf

light. At step: 1{4 i ol e

W lanmp 61 's&se h%n&‘(ﬁl%t%% oJfrHﬁ %ate ca}Té4 %ﬁo&- ar sgﬁl %%'}ea%&q step
103 to énd t hef mm neequired tfer tHhe tsiettraqua:ritatt v igfht-iqyintablieh & ap®
production 1 Seie NSt @de@edd b a0l Sorfd e 4TS KRR £d Bvdild Shdt e

end. of the progran110 his h true In he case t he surface
protection tapeolkem qaused dy am i Hivaiantomuad tddwe abhdd dows, arhe

quantity of éi@éﬁs%é&@ﬂ@ﬁ%@%i&@ aies) rad Adhanding, faige is
cal cul at ed based, on relatlogfhl bet ween t he quantlty of light and. the

adheri ng forc%rOdI*F%?’eYb?lé C3m 3RGRE: oMNqTyHt ey A TR D!
ultraviigl et |4ighe - €l aéxh:.efi@@eprdwdtmz Lm can e aoimddddlWith

calculated to v |d t em caused an insufficient uantlty of
i ght or an "é Jﬁtﬁ‘%‘%’f 1% gt LR ayqist e RIRPIFHIRES vity
can be enhanceide WMEEmlis|puI&EnuunﬁtdEMagéH)dﬁuﬁhéfﬁimﬂudﬁﬂpeqmmm@ectlon
tape 11 is |r d Vi.0 s e voi d he
probl em t hat fﬂeﬁéf%&%&e I|tcg ét a‘t thelt as% %ee 9 of f
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t ape 21 does no
to clog the blade of the d1c1ng device 2 (see Fig. 1),

and the dies cut by dicing are not scattered from the
dicing tape 21. _
The device for calculating the quantity of light of
20 the invention may be so constituted as to include the
mounting unit 20 and the inverting unit 30 or the peeling
unit 50, as a matter of course. Further, reversing the
order of step 101 and step 102 of the program 100 is
encompassed in the scope of the invention.
25 The invention exhibits the effect that the quantity
of light necessary for the ultraviolet light-curable tape
~that is used is automatically calculated avoiding a ,
problem caused by an insufficient quantity of light or an
excess quantity of light.



to clog the blade of the dicing device 2 (see Fig. 1), and the dies cut
by dicing are not scattered fromthe dicing tape 21. The device for
calculating the quantity of light of 20 the invention may be so
constituted as to include the nounting ggig 20 and the inverting unit 30
or the peeling wunit 50, as a matter of urse. Further, reversing the
order of step 101 and step 102 of the program 100 is enconpassed in the
scope of the invention. 25 The inventi?ﬂAgﬁgibits the effect that the

quantity of |ight necess&rg,for the ul'traviolet light-curable tape that
is used is autonattcal I¥ CaTteF 80 Wisidhiatde PBroBvantddvsad By ghs
insufficient qoaptisingf |ight or an excess quantity of light. - 13

CLAIMS 1. A device for calculatijng th uantity of |jght, conprising: an

ultraviolet light irradiatioff dbja%‘ga‘flri’elegc aﬁﬂhiﬁ HARAAASH IO MeGRE dRe

irradi ated; awhbchesltga?bsbet gy g neansiiiagteshi ch the adhering force

of an ultraviolet Iight-cur e tape is neasured; and a cal cul atiqn. nmeans
g?xlx %(}heol,%bx} f gﬁu_ch

in which the quantity of 1 tavi ol et PHGh " EF o MidRs 8

pr edet er m nedthedidiremning of ercd ot alrcul latmed ifalet tlheyhadherdan]  eape of the
ul travi ol et Iighﬁégy%agﬁp iape neasured by the adhering force neasuring
means dependi ng on the quantity of ultraviolet light with which the
ultraviol et |ight aFzifantlengeedns iy atisthed e gmatrttd tyl tofavi ol et | i ght

i rradi abi on NERfSavLoldt AEVICE d¥ S 131 he, QR fq 11 ght
according to ¢ ai?r\]rl, furth%r inclru%lsi%ng ai@éjt oi%rg)atae%rreans r}r&nin%{% ch the
pr edet er mi nedam’?%gf%ﬁ%e’ss HFERtiGted fxom the aehiegd ngorfoasgecgifat i ng

the quantity oielibhtavisler di ight i Eienthgd measi¥Eby Hhe

predetern]nedadhering force measuring means depending on the quantity
of ultraviolet light with which the ultraviolet light-

15 curable tape is irradiated from the ultraviolet light
irradiation means.

2. A device for calculating the quantity of light
according to claim 1, further including a storage means
in which the predetermined adhering forces are stored.

20 3. A device for calculating the quantity of light
according to claim 1 or 2, wherein the predetermined
;dhering force is determined depending upon at least any
one of the kind of the ultraviolet light-curable tape and
the elapsed time of the ultraviolet light-curable tape.

25 4, A method of calculating the quantity of 1light,
comprising the step of

measuring the adhering force of an
ultraviolet light-curable tape by using an adhering force
measuring means depending upon the quantity of

30 ultraviolet light with which the ultraviolet light-
curable tape is irradiated from an ultraviolet light
irradiation means;

calculating the quantity of ultraviolet
light corresponding to a predetermined adhering force, by

35 a calculation means, from the measured adhering force of
the ultraviolet light-curable tape.

5. A method of calculating the quantity of light



adhering force is determ ned dependi ng upon- at | east any one of the kind
of the ultraviolet |ight-curable tape and the elapsed tine of the
ultraviolet light-curable tape. 25 4. A nethod of calculating the quantity
of light, conprising the step of neasurjjpg the adhering force of an
ultraviolet light-curable tape by using an adhering force neasuring neans
dependi ng upon the quantity of 30 ultraviolet |ight with which the

ul traviol et ldgirdiciy ald &lisdpe 4i,Swhetradhathd bredeasribheavaghetihgght

irradiation ans; .cal cul ating the quantity of ultraviolet [|ight

cor r espondi ndrr:e 5% B g&&r&%lﬁeagggﬂgpi ng %’aopeg,rag? M838NF-cal cul ati on
nmeans, from the neasur éd rethexd g talcelatithethkt awnaliey bfghtghturabl e
tape. 5. A f c | e <qu ' of ., Li - . ording to
clgin14, mhg?%?%gi é“ﬁ?%hg?%éﬁ?%egqaéﬂegﬁﬁégxPOEQE ggggFgégﬁlﬁﬁgadvange in
a storafe ne@whemnoA fegdeod soldetaliroinadi dgpehdigganpony adf lkaghtany
according 10 HAIJR 41y dndMET §in hﬁ%zﬁ%&g%gr ?ﬁ@ﬁﬁrﬁg?gﬁ%hggg%"éﬁg- o~

det ermi ned dependi_ng upon at | east an{ one o _ traviol et
| i ght - cur abl &€hafe anf@d ttHa@eeofpsde vilksayfiolrs dighsvrerablei §APeceur abl e
t ape.



