- 1 DEVICE 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 calculating the quantity of Irght used when
an 10 ultraviolet light-curable tape stuck to one surface of a wafer is
drradiated with ultraviolet light. 2. Description of the Related Art In the
field of sem conductor production, the” Sizes of wafers are i ncreasi ng year
after year and, 15 besides, the thickness of the wafers is decreasing to
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In the field of semiconductor production, the
sizes of wafers are increasing year after year and,

15 besides, 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. 1In 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 nakes it possible to
.easity peel the surface protection tape off the wafer w thout damagi ng the
waf er 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 thg back surface of the wafer. Then,
the wafer is cut together 10 with "the™. €drcing tape (in the case of a ful
cut) by-using a dicing blade of a dicing device. However, a problemin
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causing the clogging and damaging the semiconductor
elements occurs. Therefore, it has been attempted to
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 quantity
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 ultraviolet



That is, when the quantity of light is insufficient while using, for
.exanple, the ultraviolet 3 |Ilight-curable tape as the surface protection
tape, the above-nentioned problem of breakage of the wafer and the

resi dence of the adhesive occurs. When the quantity of light is
insufficient while using, for exanple, the 5 ultraviolet |ight-curable tape
as the dicing tape, there occurs the problemin that the adhesive of the
dicing tape sticks to the blade as desc#i bed above. Further, when the
quantity of light. is excessive, while using, for exanple, the ultraviolet
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? of the above circumstances and has an object of providing
a device for calculating the quéntity of light to
15 automatically calculate the quantity 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
20 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
25 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
30 light-curable tape measured by the adhering force
measuring means depending upon the quantity of
ultraviolet light with which the ultraviolet light-
curable tape is irradiated by the ultraviolet light
irradiation unit.
35 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



irradiation unit. 35 Nanely, the enbodi nent 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 automatically calculate the quantity of
light necessary for the ultraviolet light-curable tape while avoiding the
probl em caused by an insufficient quantity 5 of Iight or an excess quantity
of light, enabling the productivity to4be- enhanced. The ultraviolet |ight-
curable tape is, for exanple, the surface protection tape or the dicing
tape. The device for calculating the quantity of Iight of the present
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a view schematically illustrating an water
treating apparatus including a device 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'bf

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. In 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 illustrating an
apparatus for treating wafers including a device for
calculating the quantity of light based on the present



foll ow ng drawi ngs, the sane nenbers are denoted by the sane reference
.nunerals. For easy conprehension, the scales of these drawi ngs are
suitably changed. 35 Fig. 1. is a view schematically illustrating an
apparatus for treating wafers including a device for calculating the
gquantity of |ight based on the present 5 invention, Fig. 2a is a top view
illustrating - a portion of the device forscalculating the quantity of Iight
based on the invention, and Fig. 2b is a”side sectional view illustrating
a portion of the device for calculating the 5 quantity of |ight based on
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ground by a Bn gri nder Is fed to the apparatus 1 treating
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descri bed ab handl ed in the subsequent steps.
Referrlng to Fig. 1, the wafer treating apparatus 10

includes a mounting unit 20 for mounting a frame 15 on

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 grbund 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 subsequent 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, a die 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 the 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 wafer
12. While .. . 6 sinply called dicing-t&pe 21, hereinafter, it should be
noted that the die attach film25, too, is included unless stated
otherwi se. The wafer treating apparatus 10 _includes an 5 inverting unit 30
for invertingiPRéYwapétedodiThaqndr@e 212 hanfistrifenhelf reeuld be noved

onto the invgetbadthHRi £hd0awhi gk thehnEitiRe Al &lool2 iupsiger dos. The waf er
12 may sinply he inverting unit 30 wi thout being turned
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light in thi&d efdodtakerelating the quantity of light includes a UV
lamp 61 which projects ultraviolet light onto one surface
of the'’'wafer 12. As shown, the unit 60 for calculating
15 the quantity of light further 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 ultraviolet 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 11. At the time of peeling, the
wafer 12 is so_arranged on the peeéling unit 50 that the



measured at the irradiation position, of the ultraviolet 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
l'ight from the UV lanp 61 at any position in the unit 60 for calculating
the quantity of light and suitably converting the nmeasured quantity of
light. Reverting to Fig. 1, the wafer treating apparatus 10 35 further

i ncludes a peeling unit 50 for peeling'tﬂe‘ surface protection tape 11. At
the tine of peeling, the wafer 12 is so arranged on the peeling unit 50
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time, the wafer, 12 fromthe 15 peelln%§un|t €Bgses th a pa sage
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passage uni protectidreitipe Ilh%.§3§§@9@d USE £ éﬁenaafebemmtted As
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desired by the wafer treating apparatus 10 is contained
in a cassette. At this time, the 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 inverﬁing
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 71 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



25 inverting unit 30 and the peeling unit 50. To nove the wafer 12 as
.descri bed above, there is used a noving device such as a robot arm or the
i ke, which is a general device and is not diagranmed or illustrated here.
Fig. 3is a flowhart of a program executed by the 30 unit for calculating
the quantity of light. At step 1.01 of the program 100 illustrated in Fig.
3, the adhering force of the tape is nggsured by using the adhering force
measuring unit 71 of the unit 60 for caltulating the quantity of |ight.
The tape neasured inthis case is an 35 ultraviolet light-curable tape .
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12 or the dicing tape 21 that is to be stuck to the back surface thereof.
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cal cul ati ontbei platet 72| k:@merSatl@d)cantame vadﬁemtmg digging tape 21 as

shown. ; The dicing tape 21 has an adhering force of a

15 certain value, and the contactor 76 sticks 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 d1c1ng 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. In 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



measuring unit 71. In mass production, the first wafer 12 and the tapes
.11, 21 stuck thereto of each lot may be 25 used as a dummy sanple to .
nmeasure the adhering force in a nanner as described above. O, a.wafer to
whi ch the tapes of the sane conditions are stuck nmay be prepared as a
dummy sanple to neasure the adhering force of the dumry sanple. 30 Next,
ultraviolet Iight are projected to a pr determ ned quantity froma UV | anp
61 that is not illustrated in Figs. gnd 2b. Next, the adhering force

of the dicing tape 21 irradiated with the predeterm ned quantity of |ight

is neasured . 7 f _th

measuri ng unr?g#q @X% ?E?ﬁg ?grggg%éckﬂﬁur ﬁen&r?aﬁgg (#%%{éﬁie
predeternlnddxqﬂamparqtbénulthaveohétObtghnedoanﬁ@é@KGOQSHXBMQftﬂh?

adhering forg Enétid fogags nbs ahame%bn@a rehﬁ e ol 'ﬂ%rglherf ds

obtai ned a re onshi ering-for di'ci ng tape 21 for a
plurality ofquafutahtiese@foulnrwaoleteilgh@ht IPnFP'-rg(js 229 3’d 2%, the 5

adheri gg fOfa&ﬁt&hA&'efdf&énsftaﬁe aimtqet vage bhe peifaes HHOIRGHiE t ape

11 and the frame 15, 1s neasured. it homever al so all owabl e to
measur e t he REMERGHEOR ok2Reol! @RE Hhérﬁgamﬁpé5211§nm@ﬁéuﬁéﬁk st dc of

the waf er 1%&Mevé£veéisagatnsw&eter té2mbagai-berhei taanteh.qzt afr&cﬂe%&ay 10
usi ng the inverti ng., unit To nmeasure

t e adherin rf
protectront?ﬁﬁaQH?lW%r?ﬁE? 2ihen therhes! p?&FgéFPo &%@ é Bﬁ%iﬁh aee
close to thenwstheinqotherwe£8easdr togetie witar thléelfe:aln& usgedyt he

adhering force, ne unjit 71 v th a t hat can be
stretthed. Iqﬁtqﬂaéh% %Yefhbngngag 58pro$bc?ﬁ§ﬁ Hiﬁf 1%he
adhelrl nghf orfrde S ashe esurbycéhpradbeting tapee meafumnmgemmuhe?l in
nearly the

|IIustrat|nd“HH$ q%ﬁ%%%%%?ﬁigg g ﬁggchﬁeggﬁ§ﬁgrsflokglrg t aﬁddtﬁgram
adhering foraxtherdng force measuring unit 71 or there is used the
adhering force measuring unit 71 provided with a plate 72
15 that can 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 quantityvdf 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 quantity of light as Al, A2, ---. 1In
the relationship between the quantity of light and the
adhering force illustrated in Fig. 4, £he‘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



descri bed above, the tape that is neasured is curable wth ultraviolet
.light and, hence, exhibits the greatest adhering force at AO where the
‘quantity of light is O and exhibits an adhering force which gradually
‘decreases with 25 an increase in the quantity of light as Al, A2, ---. In
the rel ationship between the quantity of light and the adhering force
illustrated in Fig. 4, the tape exhibits a m ninmm adhering force when the
guantity of light is A9. In Fig. 4, thdOguwantity of light irradi ated
remai ns 30 constant for one ti-he of irradiation operation. In a portion

where the adhering force undergoes a | arge change, however, the quantity
of ultravi ol &temsghy 9f Shidrayirt &k #%?@Mi%ﬁ?dﬁg%pﬁ%ﬁ?iﬁﬁ RRF2HB @ecr eased

to increaseridie tRredinddyuin diEas W htelJt is further 35 allowable to
irradiate a predeternin?P %f ntit ({ ul tyaviol et li%ht bg sgtting t he
intensity of ult M&tal &he | Cg'fﬂ“é?‘/ﬂj FEe iR 19-pEtRRdt 4RPENBE E0 change
thedlo i nt epint { hef }dithc?aTﬂ aled ddm&neeawhh ﬁ%\ﬁ étoe ?@ ebepi mga in |
predet erm n gquant it i ght.. Next, the ering force,l s _determ ne
depen&fng 3§8onﬁ@rf%h§QQ'tlh?%%ﬁﬁ?qﬂﬁﬁﬁnékﬁEt ?’é?hgtﬁﬂhﬁﬁénﬁn 5 the
program 100 foReker tionpet ddbermidred tdte tHdhetimy dPrmesshoihge dhreéer m ned at
the time of asuri t i.Cl ta ave been stored_in_adyance in a
st orage unldtl C‘Hgt trsé%(?vv%)el ihga%%'é%ae%%ﬁozn%ec#‘lolr%ea&%%%?ih’g ﬁn??o‘?%?e such as
ROM or RAM unitt faoftosincem )a imphef Adhetironstafcd neaphniagi upidf 7k, nds of

di ¢i ng tape§u§¥1 Q'leb& BY Bid & aeddigrese (4 ]m%g? a9 fuﬁ@E?an& h§f6| apsed
time stands or a tine after 'the tape I's taken out~ froma col'd and dark
pl acd Owhen ehpluzpdigyseofh&indssafyddaing apes 21 at@, do PPl 88d, or the
passage of Li ter e oduct i e e e o] reserved
inacold %%ggag?k%a %%e}%ghgaagggri%gay%?ggﬁgo i?ﬁgegiggﬁg %gggdB21 in
the map arefolich thEE AfEexdRdS FARS iheaken mpt tfpem2a ¢3ldoandt uck to

the bl ade ofjztRepdiaeknendaVithe tdpe must be preserved in the cold
"' and dark place, or the passage of time after the
15 production when the tape need not be preserved in a cold
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 dicihg are hot
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 thé kind of the dicing tape



cause clogging and that the dies cut by dicing are not 20 scattered from
.the 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
measuring unit 71 in the form25 of a map as functions of a plurality of

ki nds of surface protection tapes 11 (P1 to P,) and the el apsed tinmes (T1
to T.). The adhering force of the surfadd protection tape 11 in the map is
an upper limt value of the adhering force with which the surface

protection tape 11 30 can,be peeled off w,thout pulling the wafer 12.
Though FigéFpgﬁfémf%ﬂf?#|%%$r§E% %ﬁ%@??ﬂgtfﬂ?cesTLﬁ Wateg) ddiroRThi p

bet ween thetmpefmmrbf tmlﬁw}sﬁﬂ cbfrrae,clzaheetséomeoa&m;l anbywatf@rr%sha
plurality of, ,;aps of _relatio ips.re ive_to_other paraneters such as
ot 35 nunbérs WoF & MR n‘?jé f ?fépe‘és‘é?gix 13s¢ a8 gﬁpo rBesr 8frfaces, At
step 102, phdesttdrficsd ardmaring Dt ces, tﬁéﬁeforé,,ptefeﬁ?hlaegﬁated frﬁm
t he kiznd of e . di_cj t.ape .- sured and_the el apsed tinme. The
waf er 512, ortthgt t]fgn?ra%%e&g% E%é%l?r?é)/oér)“?a s%if?ge ntF88i ﬁﬁet he wafers 12
inaunit ofingorgoratadliry thes I i advancean Indehisfcaaejoshendb. |t
s, therefopd (HLLAAN & 4 ahd s KNG Pl LDEC ! PRE, 204/ 81, BF gl apsed

time are incorporated in I n advance.” [hi's case, D™ of the
waf er 12, fPaFsicnlar gessian o nat ridddistratgdh ipathecendt 6eafler (not

iIIustratedbahequgﬂﬂg1{53)4¥?§§ﬁﬁxfé?e%%) tgﬁeg tigy of light thereby

to 10 automatically se€lect t ce dependi ng upon the kind of

the 2£8pe i ndBrpBRALEGLiLY Sedaay qn?t%&ke¢#@%éﬁ@r¢ﬁv@ﬂ@@@@inghépﬂéquired
adhering fogge khal B tHEAHLUSIJE AR dteRIVANERe | 05t 0FRULHhE the
storage unit, and there is no need to | nput the required adhering force
15 every tiRESSBRtt ABVENtdonphdhe raqwirgd 1dhexind (fRFEet FBatoRasi ght
been determined in advance is stored in the storage unit,
and thefe is no need to input the required adhering force
15 every 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. In 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 quantity of light.
| At step 104, the quantity of ultraviolet light
irradiated by the UV lamp 61 is set to the quantity 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.



corresponding to predeterm ned adhering forces (F11 to Fes,) obtained at
.step 102 are calculated by a calculation wunit (not shown) in the unit 60
for calculating the 20 quantity of light fromthe relationship between the
quantity of light and the adhering force found at step 101. In this case,
a function of the adhering force to the quantity of light is calcul ated
and, then, the quantities of |ight correspondlng to the above 25
predeternlned adhering forces (F11 to~F. P are calculated fromthe
function. If the adhering force selected at step 102 is equal to the

adhering force red at _ste 10 ant iLght corr. |n

to the. gdheri ngne"?rb%'é r‘r’ax§/ %tjg%? e%% %é %%%{X% tL'b%ngﬁé‘tﬁﬁxgu on gf
30 the adheﬂuqmﬁ(nunrespdﬂﬂnmgumm|ayd@élte@hadh@tlageﬁotﬁé ishe quantity
of uItraV|oI i oy S antit

of 1ight cgl ua%'[% (fdor i%j%(aéfga b‘{ei%%péqﬁgfﬁgngéﬁééﬁe%?o&ul ﬁgl Vth t%e
t hus set quaﬁuhnghﬁ anQﬂthet&ﬂhéﬁimgcfnmneon Thexefiduet etthenquaathayi s of
a nmass prodygt i a o 0 true in
t he cgjse ofg eﬂ%&“lf g:eecﬂ{o]? {@%ﬁ&g%gje 41%]&'?69&{ 1g1&$9 ?ﬁ%lﬁr]i\ge%tg“ Sh as
descri bed alpbad, isharspearadn ;be)fauwrgmlwhes@@mmhgted &odeypiddthe
adheri ng fO ¢Bb1%m gﬁi&&@tﬁrce iéer‘x@t Q504 P bSEWQ?gPEhSrq%%”“ ty

of light an the adher1 ng ere ore, e quan
required foBXCRSSulQuank idietod |nghih‘éLﬁ=beb:I g a@erewhtng @sed can be

automat i cal by oadlcauhalsd ddh BichHdlfced! Ohiigen caysegl R¥saRelneHbki i ent
quantity of I| ht or an _ excess quantlty of light and, as a result, the

prodddt i vi t $hadn the ewrfircRl PrAtartion stape uhbdls hakradbatrdt Wikd surface
protection Lapealddiet rlrlaﬁiteyt et g f‘eaé% t¥avavbEd th8hprobllemsthagy to

avord the PLRDl STdhat, o (o el ofod Bl ol and danmged ot Lhethie of
di ci ng tapeozi ithel eumiaﬂsutﬁmﬂétuﬂdﬁenapéeﬂl. When it is assumed
that the dicing tape 21 is irradiated with ultraviolet
15 light, the adhesive of the dicing tape 21 does not stick
to clog the blade of the dicing 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 llght 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.



15 light, the adhesive of the dicing tape 21 does not stick to clog the

. bl ade of the dicing device 2 (see Fig. 1), and the dies cut by dicing are
‘not scattered fromthe dicing tape 21. The device for-cal culating the
gquantity of light of 20 the invention may be so constituted as to include
the nmounting. unit 20 and the inverting unit 30 or the peeling wunit 50,
as a matter of course. Further, reversing the order of step 101 and step
102 of the program 100 is enconpassed 13 the scope of the invention. 25
The invention exhibits the effect that the quantity of |ight necessary for
the ultraviolet light-curable tape that is used is automatically

cal cul ated avoiding a problem causedCBRINS i nsufficient quantity of |ight

or an excess quantity Qfadight i j Of ¢£C ating
the quantity of Iight, coerrplrci'%gifnc"\gl?lgcaanl u %Agr%@?%ll%qél &g%{lgi&r: aélfa?ikgﬁt'(reans
in 5 whi chCOMPAFEIt |ight are irradiated; an adhering force measuring

means in which the adhering fongewlio@: uli K%”f%f%diégféﬁcﬂééﬁ%eiﬁape i's
nmeasured; and.a,cal cul atiqgn nmeans in which the quantity o 10 ultraviol et

|i ght 2cor r e¥PdRth HYtEGVAPrdddight fee igarrdiatediorce is cal cul ated from

the adhering force of theay taceralmRf AdAE ddA End ARCaRBASHIHEiLY the

adheri ng fo&ﬁe ngﬁsuning neans dependi.ng on the quantity of_ultravi ol et
light with WAPCRPRELIDG: TAFCH QF Byl tERvARlaH e xHpeGerabladiaped from

t he ultravi bketmehsghed;i mnadi ati on. means. 2. A device for calculating the
to claiml1, furt a_storage neans

?ﬁa\%: E:K ?Lel :092 eg%ﬁ%ﬁﬁg&r}_ Gn8ERRS 8 &<k 3"%2% Icé]"gﬁg%’%g?fA devi ce for
cal cdPat i ngulhrayiahekt Lightl cgrresponding 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 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 forees are stored.

20 3. A device for calculating the quantity of light
according to claim 1 or 2, wherein the predetermined
adhering 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 qdantity of light,
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



according to claim11 or 2, wherein the predeterm ned adhering force is
.det er m ned dependi ng upon at |east any one of the kind of the ultraviol et
l'ight-curable tape and the el apsed tinme of the ultraviolet |ight-curable
tape. .25 4. A nethod of calculating the quantity of light, conprising the
step of neasuring the adhering force of an wultraviolet |ight-curable tape
by using an adhering force neasuring neans dependi ng upon the quantity of
30 ultraviolet light with which the utttéviolet |ight- curable tape is
irradiated froman ul travi olet "light irradiation nmeans; calculating the
quantity of uItr vi ol et t corres qndl gtoa redetermn d adhering
force, by g&l %ﬁb % ‘?n@ R@FLRBIof the
ul travi ol et fblrg:let -J.G;urs&hir@d apeadivan@:errﬁlrh(xl sﬁonzedecuﬁ@ém@g the quantity of
light 14 according t cI ere the redet erm ned adpering, force
is stored in advdice | 6¢§g€m gg\‘fﬂﬁ AL 0 I ﬁb t he
guantity of akicghrdingcdtor d:lrag.nt d (dra|5m mrmrdin vd‘rqumedémemenieder mned 5
adheri g fo qileég t.de Y. he ki nd
of the ul tré@:ﬁgkitr@ %trcn curab e%{}g{lg%éﬂngl%rh%dleqi%}spe%p 3% Of%?&[’h%
ul travi ol et ohiegletf- d;tnealb'-ll@dt &fe the ultrav:.olet llght curable tape and

the elapsed time of the ultraviolet light-curable tape.



