DESCRI PTI ON  ULTRAVI CLET | RRADI ATI ON APPARATUS [ Technical field] [0001] The
present invention relates to an ultraviolet irradiation apparatus and in
particular, to an ultraviolet irradiation apparatus using a light-emtting
di ode. [Background Art] [0002] In processing apparatus of sem conductor
wafer (sinply referred to as "wafer"” hereinafter), for exanple,
predeterm ned processes are carried out in a state where a protection tape
is stuck on a circuit surface of the wafer. This protection tape adopts an

ultraviolet cured type resin for adhesk sy | ayer, and an adhesive force
t hereof is weakened by curing the%ﬂ%traV|6Yet cured type resin with

ul traviol et bf%%%g?b%ﬁ& IRRADARMS ON MbpA80aRid Ny to peel off the protection

t ape easily. ere 1s known an apparatus as the ultraviol et

irradiati on pppahaldaiaEsiggd in such a way that, for exanple, a lanp case
I's disposed at a position facing the wafer face and in the | anp case,

hi gh-pressurgopggigurial lanps, netal halide |anps or the |ike are disposed
(refer to Patent Docunment 1) [0004]

The present invention relates to an ultraviolet
irradiaticen apparatus and in particular, to an ultraviolet
irradiation apparatus using a light-emitting diode.
[Backgroﬁnd Art}

[0002]

In processing apparatus of semiconductor wafer
(simply referred to as "wafer” hereinafter), for example,
predetermined processes are carried out in a state where
a protection tape is stuck on a circuit surface of the wafer.
This protection tape adopts an ultraviolet cured type resin
for an adhesive layer, and an adhesive force thereof is
weakened by curing the ultraviolet cured type resin with
ultraviolet irradiation apparatus, thus enabling to peel
off the protection tape easily.
foo03]

There is known an apparatus as the ultraviolet
irradiation apparatus arranged in such a way that, £for
example, a lamp case is disposed at a position facing the
wafer face and in the lamp case, high-pressure mercurial
lamps, metal halide lamps or the like are disposed (refer
to Patent Document 1}

[0004]



-1 [Patent Docunent 1] Japanese Patent Application

Lai d-open No. 9-162141

[ Di'scl osure of the invention] [Problens to be solved by the invention]

[ 0005] However, the ultraviolet irradiation apparatus disclosed in Patent
Docunment 1, has such an arrangenent that high-pressure nercurial |anps are
adopted as light-emtting source, which requires a high-voltage
transf or ner.
|l arge in size and consunming a | arge amount of power as well. In add

to the fact that freguent BBLUKIAINCE) Woikphiesbedtaft dASpi9cahobh 1ife of
| anps, so-called running-in tinme to conply with an ultraviolet irrad

condi tion

efficient

area of an o
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As a result, the apparatus has such di sadvant ages t hat

it is
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i ation

| Bat 8D8peRNlot 6Ll 1l4amPs are forcibly kept to be on within
wor ki ng hours, leading to a | arge anount of power consunption. Furth

ir

EggggibgargoagrQhecgav@g&i@%] performed corresponding to

er, an
a flat

ject to be irradiated, and therefore, a waste of the power is
unavoi dabl e ppfoBl&RAs tbNBE ERAVeABYIISE MRIVEHDLoMN €nvironnmenta

may be caused in the event of disposal. [0006] Accordingly, the pres
i nventor hasyebbsppted to develop an ultraviolet irradiation apparat

ultraviolet light-emtting diode as a light-emtting source

However, the ultraviolet irradiation apparatus
disclosed in Patent Document 1, has such an arrangement that
high-pressuremercurial lamps are adoptedas light-emitting
source, which requires a high-voltage transformer._ As a
result, the apparatus has such disadvantages that it is large
in size and consuming a large amount of power as well. 1In
addition to the fact that frequent maintenance work is
required due to short life of lamps, so-called running-in
time to comply with an ultraviolet irradiation condition
is long, and thereby lamps are fercibly kept to be on within
working hours, leading to a large amount of power consumption.
Further, an efficient irradiation control can not be
performed corresponding to a flat area of an object to be
irradiated, and therefore, a waste of the power is
unavoidable and also, since the lamp uses mercury, an
environmental problemmay be caused in the event of disposal.
[0006]

Accordingly, the present inventor has attempted to
develop an ultraviolet irradiation apparatus using an
ultraviolet light-emittingdicdeasalight-emittingsource

of ultraviolet rays. For the apparatus in a research and

pr obl em
ent
us



of ultraviolet rays. For the apparatus in a research and 2 devel opnent
stage, as shown in FIGS. 10 and 11, such an arrangenent was adopted that
many light-emtting diodes 51 were disposed to be spaced equally from each
other along a substantially lattice-shaped trace on a substrate 50, on the
ot her hand a protection sheet S provided with an adhesive |ayer 53 nmade of
an ultraviolet irradiation cured type resin was disposed on the surface of
wafer W facing the diodes 51, and both the protection sheet S and the

di odes 51 ha&eyél&ﬁ]n@h'tvgtg@\ée dHby S P REd | O Ofndr 1 9W Bulfl g!nG 10,

while ultravio rays were-irradiated to the protection sheet S fromthe

|1 gnt-eni tt1 ag-dhgdRantluad bdtitd YR Aaihy AN G L EENHDIRA] 8 sheet S

was peel ed of f af the ultraviolet irradiation, the region A where the

curing of theradaespy¥seliaysr bEBSﬁ@éea%qﬁH&&ny%hl Ea@ﬁr B%@%daleagear ed
linearly along the direction perpendicular to a sheet plane of FIG

whi ch prevengeghideaperdi ng 1t i ike - PLAHES ot bach ﬁn&@@&){é 3¢, Was found

out that this was because,” as shown in FIG 11, the light-emtting di odes

51 were arrapHgGdiier REAGY Protbetvbal fledt 5PPAIi T AH then BEAEYGLEON Sheet
S at a distance very close thereto and there were no light-emtting di odes

51 irradiati ngydktyfmbakbedf ha dDErad£61 60 iAradid tGUPEAFRAIBfYe FaBAGI due to
t he di stance and

was disposed on the surface of wafer W, facing the diodes
51, and both the protection sheet S and the diodes 51 had
a relative movement in the direction of arrow B in FIG. 10,
while ultraviolet rays were irradiated to the protection
sheet S from the light-emitting dicdes 51. It was found
out that when the protection sheet S was peeled off after
the ultraviolet irradiation, the region A where the curing
of the adhesive layer 53 was not sufficiently performed
appeared linearly along the direction perpendicular to a
sheet plane of FIG. 11, which prevented the peeling of the
protection sheet S.
[0007]

Ii: was found out that this was because, as shown in
FIG. 11, the light-emitting diodes 51 were arranged to
perform ultraviolet irradiation on the protection sheet S
at a distance very close thereto and there were no
light-emitting diodes 51 irradiating ultraviolet to the
region A in a complementary manner due to the distance and
the direction angle of the ultraviolet rays.

[0008]



the 'direction angle of the ultraviolet rays. [0008] 3 In this case, it is
concei vabl e that a distance between the light-emtting diodes 51 and the
protection sheet Sis mde to be sufficiently |ong. However, such a |ong

di stance causes ultraviolet attenuation, which raises another problemthat
t he adhesive | ayer can not be cured as expected. [0009] [Onoject of the

I nvention] The present invention has been proposed in view of the foregoing
di sadvantages and t hrough recognition obtained in various experinents

conducted for sol Vix{‘ﬂhiBrTcﬂiﬂé”‘it%&"@{;ﬁ{:ﬁ%hﬂl&%ﬂ ald¥& tdd YL PLEL R

light-emtting diodes. object o e present 1nvention is to provide

an ul travi ol gle I 11 AfH ALt PREU P MSs 56l €RE ﬁf@f@c\!@iﬂie&f%&@@

§
downsi zi ng, easy mal ntenance and i nspection work, as we as morkagility of

ul traviol et fza8¢icAhé Qs FARE HVEF 1088V NBowtVEANS I aSUnd A¥sthRCRN obl ens]
[0010] In order to achieve the object,” an ultraviolet irradiation apparatus

of the presephysd¥eniyOfadfoPétanetemhid fH¢h FHBINCiRAs aaRbyhaki ty of

ultraviolet light-emtting diodes are disposed at a position facing an
obj ect to beptbhodhdiRt tREGM SN Fd12a9Bkadn ABE Bd'Bured as expected.
[0009]

[Cbject of the invention]

The present invention has been proposed in view of
the foregoing disadvantages and through recognition
ocbtained in wvarious experiments conducted for solving
problems generated in use of the ultraviolet light-emitting
diodes. The object of the present invention is to provide
an ultraviolet irradiation apparatus, which can achieve
remarkable downsizing, easymaintenance and inspectionwork,
aswell as workability of ultraviolet irradiation, and power
saving.

[Means for solving the problems]
foo10]

In order to achieve the object, an ultravioclet
irradiation apparatus of the present invention is arranged
in such a manner that a plurality of ultraviclet
light-emitting diodes are disposed at a position facing an
object tce be irradiated, and also the object and the
light-emittingdiodes aremovablerelativelywitheachother,
wherein the light-emitting diodes are disposed to be equally

spaced from each other on straight lines of a plurality of



light-emtting diodes are novable relatively with each other, wherein the
light-emtting diodes are di sposed to be equally spaced fromeach ot her on
straight lines of a plurality of 4 rows substantially perpendicular to the
relati ve novenment direction, and between neighboring light-emtting diodes
in each row, a part of the light-emtting diode in the neighboring rowis
positioned. [0011] The present invention may be preferably arranged in such
a manner that the light-emtting diodes are provided to be detachable on

the Substr at gouk00LBLrINE 195 B LRNAUARITRY BhS O dFaeLE MR bidhEUCh @

manner that sever t-emtt es are unitize as one unit and each

uni t of the gqyelalidd 9MieHelthidkh ?&gﬂﬁooéisn atfalle oAb sitpssrate.
e | | odes nmay

[ 0013] Further, t I'ght-em tting e arranged 1 n such a manner

that the 1ight; edy i AG, ! egl P%%tt R 6ale PLGnEOBRL R AR %_iidaeaciqprgﬁce Wi th

a flat area of the object. 0014] The present inventidon 1s prefer y

arranged i n UGk BIYSFodk NaE HbLUPLBALKEON sensors are disposed on a table
supporting the object wth a predeterm ned span along a direction

substanti al | § gpgrpendi cul ar to the relative

The present invention may be preferably arranged in
such a manner that the light-emitting diodes are provided
to be detachable on the substrate.

[0012]

The present invention may also be arranged in such
a manner that several light-emitting diodes are unitized
asoneunit andeachunit of the several light-emittingdiodes
is detachable on the substrate.

[0013]

Further, the light-emitting diodes may be arranged
in such a manner that the light-emitting regions thereof
are controllable inaccordancewithaflat areaof theobject.
[0014}]

The present invention is preferably arranged in such
a manner that illumination sensors are disposed on a table
supporting the object with a predetermined span along a
direction substantially perpendicular to the relative
movement direction.

{0015]
Further, the several light-emitting diodes may be

unitized as one unit, and it may be arranged that irradiation



novenent direction. [0015] Further, the several light-emtting di odes nmay be
unitized as one unit, and it nay be arranged that irradiation 5 perfornmance
of each unit or each light-emitting diode may be detected by val ue of
current and/or voltage. [Effects of the Invention] [0016] According to the
present invention, the Ilight-emtting diode is adopted as the
light-emtting source for ultraviolet irradiation, which theref ore, can
elimnate such a |large-scale device as a transfornmer in the conventiona

case of mer cy&i-Bbrhanes @ﬂQQééE”hniﬂ“B%-%B%hlh@ghtd%WH%kéE@ﬁdﬁbdkhﬁa
apparatus. And owi ng to adoption of such an arrangenent that a par? of each

of the lightpengétébdeadbgdoale df @irrerd HELSk DRS1ELFet he nei ghbori ng
light-emtting diodes in a different row, occurrence of non-irradiation

regi ons thatpgepdstioobetaenenabedionjuse of the light-emtting diodes
| ocated close to the object can be avoided. The light-emtting di odes are

detachable pgmoib¢ substrate, thereby replacement of only a part of the
light-emtting diodes can contribute to easy nmai ntenance work so that the
cost for the mai ntxdese@ingr K €¢an ben® ni Prsbnt Furikeentibr, ! i ghtheem tting

regions can be controlled, whereby the consum ng power is reduced and at
the same tinkight-emittingdiode is adoptedas thelight-emittingsource
forultraviolet irradiatioh, which therefore, caneliminate
such a large-scale device as a transformer in the
conventional case of mercurial lamps adoption, thusenabling
downsizing of the apparatus. And owing to adoption of such
an arrangement that a part of each of the iight-emitting
dicdes in a row is disposed between the neighboring
light-emitting diodes in a different row, occurrence of
non-irradiation regions that tends to be generated in use
of the light-emitting diodes located close to the object
can be avoided. The light-emitting diodes are detachable
on the substrate, thereby replacement of only a part of the
light-emitting diodes can contribute to easy maintenance
work so that thecost for themaintenanceworkcanbeminimized.
Further, the light-emitting regions can be controlled,
whereby the consuming power is reduced and at the same time,
a product life of the light-emitting diode can be assured
over the long term. Still further, since the light-emitting
diode does not require any running-in time in contrast to

the high-pressure mercurial lamp, the light-emitting diode

can switch on immediately before the start of irradiation,



a product life of the light-emtting diode can be assured over the |ong
term Still further, since the light-emtting diode does not require any
running-in tinme in contrast to the high-pressure nmercurial |anp, the
light-emtting diode can switch on imediately before the start of
irradiation, 6 and the power source can be switched off when irradiation
ends, so that a | arge anount of energy can be saved conpared wth the case
of mercurial lanp, which requires to be kept on always. Providing the

i rradiation §601%9fe %Lw@ﬁ\.s sbld@cePBRhOhARSG S+ EXBLUSEEOINGL {PBakii 8PiaRM tTiNg
di ode securely, thereby avoiding insufficient ultraviolet irradiation.

Besi des, singfad 2sbufgst o 150G Afidin €184 Eheg | 088 R BabRa Sshpsted by
control i ng val ue of current and voltage of t light-emtting diode by

means of an ¥Ritie éagéoéfamei’@ﬁfﬂgiej[am? r rvﬁ@icﬁ{' Apdetasts 8k k8pt
ultraviolet rays can be prevented Bri descrlptlon of the draw ngs]

[0017] FIG éh'éiﬁhﬁ@hem%ﬁﬁddiﬁ&/Qﬁeaﬂrﬁhhﬁaﬂﬂﬂﬂﬂséﬂé&ﬂl@il@%s fRpgar at us
arrangenent in a preferred enbodinment; FIG 2 is a schematic plan view

showi ng an gdPreaiEide eQ¥AMAE B of wbt:riegntierﬂgteiﬁgmoda Secdrédya
schematic front view showing ultraviolet irradiation regions; FIG 4 is a
schemati c platevdiy shondigga SiAlEf WBEPt ultraviolet irradiation.
Besides, since failures of the light-emitting diode can be
detected by controlling value of current and voltage of the
light-emitting diocde by means of an ammeter and/or a
voltmeter, irradiation defects of the ultraviolet rays can
be prevented.
[Brief description of the drawings]
[0017]

FIG. lisaschematicviewof anultravioletirradiation
apparatus arrangement in a preferred embodiment;

FIG. 2 is a schematic plan view showing an arrangement
example of light-emitting diodes;

FIG. 3 is a schematic front view showing ultraviolet
irradiation regions;

FIG. 4 is a schematic plan view showing a state where
initial light-emittingregions of the light-emitting diodes
are controlled;

FIG. 5 is a schematic plan view showing a state where
light is emitted from whole regions of the light-einitting
diodes;

FIG. 6 is a schematic plan view showing a state where



initial light-emtting regions of the light-emtting diodes are controlled;
FIG 5 is a schematic plan view showng a state where 1light is emtted from
whol e regions of the light-emtting diodes; FIG 6 is a schematic plan view
showing a state where 7 the light-emtting diodes are controlled in
accordance wwth a flat area of an object to be irradiated; FIG 7 is a
schematic front view show ng an arrangenent where the |ight-emtting diodes
are detachable on the substrate; FIG 8 is a circuit arrangenent view for

Measuring QYo £fikn D?xgi“egiﬂgidiéiféé QirA% SnPLYT 2hA A QEcB%Eth‘érMEtB ng
1 t or

di odes as one unit; F a circult arrangenment view measuri ng

vol tage in eagh jynid-Lefdifly Pt atdtiYeOirkh@ibhied;tting diodes as one

unit; FIG 10 is a schematic front view in a case where the light-emtting

di odes are arrangeggl.n parfbhifbmathendiditinallshithd aheidtdngeddig FI G 11
Is a schematic front view for explaining problens due to the Tight-emtting

?nggls ar r aRgRIRN tRdOMRghitn elli®tiHYy 4IB8eE! RidePradt acREBIENGH NKEr al S]
substrate;

FIG. 8 is a circuit arrangement view for measuring
current in each unit defining a plurality of light-emitting
dicodes as one unit;

FIG. 9 is a circuit arrangement view for measuring
voltage in each unit defining a plurality of light-emitting
diodes as one unit;

FIG. 10 is a schematic front view in a case where the
light-emitting diodes are arranged in parallel,
longitudinally and laterally: and

FIG. 11 is a schematic front view for explaining
problems due to the light-emitting diodes arrangement shown
in FIG. 10.

[Description of reference humerals]
[0018]

10: ultraviolet irradiation apparatus

11: wafer support part

12: ultraviolet irradiation part

17: illumination sensor

21: light-emitting diode

w: semiconductor wafer (object to be irradiated)

[Best mode for carrying out the invention]



10: "ultraviolet irradiation apparatus 11: wafer support part 12:

ultraviolet irradiation part 17: illum nation sensor 21: light-emtting

di ode w. sem conductor wafer (object to be irradiated) [Best node for
carrying out the invention] 8 [0019] Hereinafter, an enbodi nment of the
present invention wll be described with reference to the draw ngs. [0020]
FIG 1 is a schematic front viewrelated to a preferred enbodi nent where an
ultraviolet irradiation apparatus of the present invention is applied to a
waf er proceggjgigp] apparatus. In the figure, the ultraviolet irradiation
apparatus 10 is provided with a wafer support part 11 absorbing and

supporting a waf elijea® idfastdeClan emBediead BECthe sehf et ion
irradiation part 12 disposed substantially in parallel with the wafer W

above the vwafer; YPREdcPbéd #ithapdrarehasben thesdrRungdidg the wafer
support part 11 and the ultraviolet irradiation part 12. [0021] The wafer

support partiglgkdp provided with a guide 15 extending in the right and |eft
directions in FIG 1, a table 16 novable al ong the guide 15, the planar

shape of FIG. 1 is a schematic front view related to a preferred
embodiment where an ultraviolet irradiation apparatus of
the present invention is applied to a wafer processing
apparatus. In the figure, the ultraviolet irradiation
apparatus 10 is provided with a wafer support part 11
absorbing and supporting awafer as ancbject tobe irradiated,
an ultraviolet irradiation part 12 disposed substantially
in parallel with the wafer W above the wafer support part
11, and a chamber 13 surrounding the wafer support part 11
and the ultraviolet irradiation part 12.
[0021]
The wafer support part 11 is provided with a guide
15 extending in the right and left directions in FIG. 1,
a table 16 movable along the guide 15, the planar shape of
the table 16 being formed substantially in square, and a
plurality of illumination sensors 17 disposed with same
intervals from each other along the direction perpendicular
to a plane in FIG. 1. The table 16 is arranged in such a
manner that an upper surface thereof is defined as an
absorption face and a position of the wafer W is fixed as
the wafer W being absorbed on the absorption face. A

protection sheet S is stuck on an upper surface side (circuit



the table 16 being fornmed substantially in square, and a plurality of .
illum nation sensors 17 disposed with sane intervals fromeach other al ong
the direction perpendicular to a plane in FIG 1. The table 16 is arranged
in such a manner that an upper surface thereof is defined as an absorption
face and a position of the wafer Wis fixed as the wafer Wbeing absorbed
on the absorption face. A protection sheet Sis stuck on an upper surface
side (circuit 9 face side) of the wafer W An adhesive | ayer 18 of

ul travi ol et f&é@disihiazn g2’ etle! YREdS Wl SPQGFdaARedi @ aySHT ACEFI de Of

t he protection sheet

The protection sheet S can be pe€led sinply from

the vafer Wy & sPE0HUeHad LGP curliP¥gheC Yk Bﬁlﬁbﬁgeﬁdaﬁ%ﬁfo%éi‘er 18.

[0022] The ultraviolet irradiation part 12°is, as shown in

G 2, provided

with a substgqatisddsiibePtndptotBapReonlshadtt §h iPhd praRdcrubusimésal ly in
square, and many ultraviolet light-emtting irradiation diodes 21 di sposed

on a lover sgahdespsdtea simbhq liwthawa et Winfd SubdeqliBatprosessl et

irradiation part 12 is arranged to be capable of relative

novenent to a

surface of thg-owdierct¥ g htRe caghasdvef 26¢er 186 light-em tting di odes 21
are disposed to be equally spaced wth each other on straight |lines of a

plurality offposabptantially parallel rows with each other along the

rel ati ve novenent directions (upper and | ower directions

The ultraviolet irradiation part 12 is, as shown in

FIG. 2, provided with a substrate 20, the planar shape of
whichis formed substantiallyinsquare, andmanyultraviolet
light-emitting irradiation diodes 21 disposed on a lower
surface side of the subst.rate 20in FIG. 1. The ultraviolet
irradiation part 12 is arranged to be capable of relative
movement fto a surface of the wafer W within a planar face.
The light-emitting diodes 21 are disposed to be egually
spaced with each other on straight lines of a plurality of
substantially parallel rows with each other along the
relative movement directions (upper and lower directions
inPFIG. 2), andbetweentheneighboringlight-emittingdiodes
21 in each row, a part of the light-emitting diode 21 of
the adjacent row is positioned. More detailed description
will be given below. That is, each light-emitting diode
21 is substantially square-shaped viewed in a plane and an
ultraviolet light-emitting part 21A is positioned in the
central portion. The light-emittingdiodes 21 are disposed
in such a manner that corners C of the light-emitting diodes

arepositionedonthe first lines Ll corresponding tec lateral

10



IinFIG 2) , and between the neighboring light-emtting diodes 21 in each
row, a part of the light-emtting diode 21 of the adjacent rowis

positioned. More detailed description wll be given below That is, each
light-emtting diode 21 is substantially square-shaped viewed in a plane
and an wultraviolet light-emtting part 21A is positioned in the central
portion. The light-emtting diodes 21 are disposed in such a manner that
corners C of the light-emtting diodes are positioned on the first lines

cor respondi Qg J0c | G 2h@lng 19 {&F’?yfﬁoo”h &%&%ﬁl&g 69 ol "\Eﬂ\@dﬁe@‘c&%d' ng

al ong the directrion Substanti a per pen ar"to t e relative novenent

directions %Qn%s‘%%n@l%]%?ﬁOggrbbﬂﬁighaa%or 8599{% %ﬂa%xx}é)n%%q{e'?ﬂ! rows

fromrow No row extending along t rection substantially
per pendi cul gg rIeQ:ttJ.IB?)sf 'a[xﬁi on! PRE LicBRal NG a8 P! 29eLuab6haTRYE T
direction). Intervals between each of the first lines L1 are set

subst anti al hyneQualqiaRd iHgher Haloh RWRRN qa% owt h% Sﬁ@'&@:te'ddl% L2 are
set substantially equal as well. In an exanple in 2, for exanple,

L1

bet ween the |1'09J§}fl?érhii:éeg19h%%%ta3%tidli}h§e£ﬁéﬁﬁ§bu&9‘£‘ﬂ\@thévfia:sﬁ?rt or an
upper half portion of the light-emtting diode in the lateral row No. 2 is

positioned 3RQdd Kheonammd BsuRE BRRARIWRTFerdndP@fént NalifreR@ildmn of eac

h

of the light-emtting diodes in the lateral row No. 3 is p05|t|oned bet ween

the nei ghborigi@rvd1Ghtb€firééhN@adnOdes ikRet Kttt €ldhes0V NOard. sHie
substantially equal and intervals between each of the second
lines L2 are set substantially equal as well. In an example
in FIG. 2, for example, between the light-emitting diodes
21 in the lateral row No. 1, a part or an upper half portion
of the light-emitting diode in the lateral row No. 2 is
positioned and in the same manner hereafter, an upper
half-portion of each of the light-emitting diodes in the
lateral row No. 3 is positioned between the neighboring
light-emitting diodes in the lateral row No. 2. The
correlation of diode disposition above described is the same
in the case of longitudinal rows. Note that the number of
longitudinal and lateral rows in FIG. 2 is shown for
convenience' sake , and the number of these rows increases
or decreases if needed.
[0023]
In the above arrangement, when the relative movement
direction bhetween the wafer support part 11 and the
ultraviolet irradiation part 12 coincides either one of the

lines L1 or L2, or is in a close condition therewith, it

11



correl ation of diode disposition above described is the sane

| ongi tudi nal rows. Note that the nunber of |ongitudinal and | ateral
FIG 2 is shown for convenience' sake , and the nunber of these rows

i ncr eases

relati ve novenent

ul travi ol et
or isin a

arr angement

or decreases if needed. [00231 In the above arrangenent,

in the case of

rows in

when t he

direction between the wafer support part 11 and the

I rradiation part 12 coincides either one of the lines L1 or L2,
close condition therewith, it 11 is possible to elimnate the

non-i 11 adi a3 64,4 £01 0118 Y hifmindeel @ﬁiaoﬂgﬁ-iffé@%é{éﬁ%eé\i’éﬁs WdEkpguch. an

I's a opt t-emtting diode 2I"1s ev

uated in

terms of "hﬂ@kﬁ%&b@@t E@%&ﬁQﬁﬂ%bnﬁn il lum nation sensor 17 at each tine of
Irradiation on the wafer. OvMng to this, when it is detected

that the illum naghes tﬁahoﬂﬁkﬁdantm%ﬁﬁﬂééﬁﬁht'f%'&@éﬁ@é&dtﬁﬁE eaeh single
di ode or for each unit conprising plural light-emtting diodes, so

ul travi ol et

required il

vol tage has

despite thaﬁ:hbﬁ}%o;fmﬁﬁﬁgﬁnr SAGRES el diPP8EnkbH 11,7 £ACRaTNNOL Bméli @ge or each
sing plura

light-emtting di odes can be repl aced, thereby

unit conpri
stabilized

ulerhoitaREei pralili hed¥hobRitHd Wadedl.i 00weAl 6 t3GH ewadn
it is detected that the illumination is lowered, the voltage
isincreased for each single diode or for eachunit comprising
plural light-emitting diodes, so that requiredillumination
can be secured (in this case, the upper 1imit of the voltage

has to be set). When illumination is detected to be

insufficientdespite that thevoltage reaches theupper limit,

each single diode or each unit comprising plural
light-emitting diodes can be replaced, thereby stabilized
performance of ultraviolet irradiation can be achieved
regularly.

[0024]

According to the preferred embodiment, there are no
regions generated on the protection sheet S where the
ultraviolet rays are not irradiated, so that the adhesive
layer 18 can be completely cured throughout the regions,
thus peelingof the protection sheet Sinasubsequent process
can be securely performed.

[0025]
As described so far, the best arrangement and method

to carry out the present invention are disclosed in the above

12

t hat

hggh@aam@mna@rhﬂm&ﬁlirseéizéiﬁhﬁéu $n GRS 81 IR haki Bt Of the
be set When illumnation is detected to be insufficient



regularly. [00241 According to the preferred enbodi nent, there are no

regi ons generated on the protection sheet S where the ultraviolet rays are
not irradiated, so that the adhesive |ayer 18 can be conpletely cured

t hroughout the regions, thus peeling of the protection sheet Sin a
subsequent process can be securely performed. [0025] As described so far,

t he best arrangenent and nethod to carry out the present invention are

di sclosed in the above 12 description, but the present invention is not

[imted 10 ablbsiptigh | put! MicPhesglhd IKGRLIIA 3ol hbishighedaand
expl ained particulfarly with regard to the specific preferre enbodi nment ,
but it is apgagent to those skilled in the art that various nodifications

i n shapes, positions, arrangenments or the like of the described preferred

enbodi ment can berggde Wit hnd eGP Bfed fifod SLAN £Rhst£AREAPHLYNd t he
obj ect of the present invention. [00261 For exanple, as shown in FIG 4,

light-em ttiggibiif agpaloéi&@faﬂgu&tﬁméqdmteitﬁ@es%e?olif@apbgfe%dol I ed
individually in such a manner that the dltraviolet " irradiation is
sequenti al | ympeufigier®d bltafeodApifarddt) to those skilled in the art
that wvarious modifications in shapes, positions,
arrangements or the 1like of the described preferred
embodiment can be made within the scope of the technical
concept and the object of the present invention.
[0026]

For example, as shown in FIG. 4, light-emitting timing
of the light-emitting diodes 21 may be controlled
individually in such a manner that the ultraviolet
irradiation is sequentially performed in accordance with
timing when the wafer W passes under the ultraviolet
irradiation part 12. This contreol can be performed by
inputting address data of each light-emitting diode 21 or
each unit and the relative movement speed in advance to a
controller (not shown). In an example in FIG. 4, the
light-emitting diodes within the regions where the wafer
W is overlapped right under the light-emitting diodes 21,
are switched on, and groups of light-emitting diodes 21 or
groups of units in the upper and lower sides are switched
off. Accordingly, when the wafer W is advanced from a
position inFIG. 4 toapositioninFig. 5, thelight-emitting

diodes in the whole regions are switched on, and as the wafer

13



timng when the wafer Wpasses under the ultraviolet irradiation part 12.
This control can be perforned by inputting address data of each
dlight-emtting diode 21 or each unit and the relative novenent speed in
advance to a controller (not shown). In an exanple in FIG 4, the
light-emtting diodes within the regions where the wafer Wis overl apped
right under the light-emtting diodes 21, are switched on, and groups of
light-emtting diodes 21 or groups of units in the upper and Iomer si des

ar e o4 {chgl Ol cARGOLE Ak VBEEERE S WALCA- I R HLA G4

position in to a position in Fi odes I n
the whole r 'Qﬁf are switched on, and as the wafer 13 Wis further
advanced, off-regions are wi dened gradually. [0027] As shown in FIG 6, in

case that a size Af difaher1cW 5S SHRLSl AP 8478 bE the vapben area
di sposed by the Tight-emtting di odes 21, it |s possible to perform

ul'travi ol ety ijrd agiadlie@NcWhRbhecBeFPEAK I fr i@l 38¥pblkle@py PHES 21 in
the regions not involved in irradiation su stantlally [ 0028] "Further, as

shown in FI{Ggre-éhitbengl Hicddd t biiNg 3 6i odes pdlsama el £8Ngséhtorpe fixed
in detachabl'e manner on the substrate 20, when a part of |ight-emtting
di odes are pigidedoiet anyrirgasamionep! agQmRNt Wdpify theegoncerged
light-emitting diodes 21Ain the regions not involved in
irradiation substantially.
[0028]

Further, as shown in FIG. 7, if the light-emitting
diodes 21 are arranged to be fixed in detachable manner on
the substrate 20, when a part of light-emitting diodes are
failed for any reason, replacement work for the concerned
part can be done in extremely easy way. Since it is not
necessary to replace all the 1light-emitting diodes,
maintenance c¢costs can be minimized. The several
light-emitting diodes may be arranged to form one unit to
be replaced unit by unit. Detection of whether the
light-emitting diodes 21 is in failure or not, as shown in
FIGS. 8 and 9, can be made by measuring the value of current
or voltage of each unit comprising a plurality of the
light-emitting diodes. Herein the wvalue of current or
voltagemaybenmasuredforeachsingle1ight-emittingdiode
in such a case that the number of the light-emitting diodes

in an application is a few.

[0029]
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part can be done in extrenely easy way. Since it is not necessary to
replace all the light-emtting diodes, naintenance costs can be m nim zed.
.The several light-emtting diodes may be arranged to formone unit to be
replaced unit by unit. Detection of whether the Ilight-emtting diodes 21 is
in failure or not, as shown in FIGS. 8 and 9, can be nmade by neasuring the
val ue of current or voltage of each unit conprising a plurality of the
light-emtting diodes. Herein the value of current or voltage may be

measured for eachrgigy ?rlebglﬂtt £AvEht2ndi Qﬁieobjébé%@b% £888alAekat he
nunber of the light-emtting diodes 1n an application is a few. [0029] 14

In the presgptnbpvenhi ffa 86 KLi&kicdRaNELbE! @8EaLedputStAR! pkeBbhed t0 a
sem conductor wafer, but the present invention can be applled to anything

that needs i'ﬁ%réﬁt‘iQhQian bE%’ﬂ%ﬁié&&dSﬁﬁ/ﬁhQﬂ WHAO e QRNE T RELP0RBY T €QI ONS
not irradiated by ultravi 8la|n11 An ul travi ol et

irradiationjpppaiatien ¢EERLHSNNGidhod GHIS N ?faﬁypféﬂﬁbhEYnQE
ultraviolet light-emtting diodes to be disposed facing the object to be

irradi ated, jrtheigbkachyandticheili@htt.-em tting di odes bei ng novabl e
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relatively with each other, wherein: said |ight-emtting di odes are di sposed
with same intervals fromeach other on straight lines of a plurality of
-rows substantially perpendicular to the relative novenent direction; and
the light-emtting diodes are arranged to be disposed so that between

nei ghboring light-emtting diodes in each row, a part of the light-emtting
di ode of the neighboring rowis positioned. [Claim2] The ultraviol et
irradi ati on apparatus according to claiml1, wherein: the light-emtting

di odes are provided to be detachablgfm& substrate. [Claim3] The
ultraviolet irradiation apparatus according to claim1, wherein: several
light-emtting diodes are unitized as one wunit; and 16 each unit conprising
the several light-emtting diodes is provided to be detachable as a unit on
a substratecidihaim4] The ultraviolet irradiation apparatus according to
any one of claiml1, 2 or 3, wherein: the light -emtting diodes are arranged
in such a manner an ultraviolet irradiation apparatus, comprising an

arrangement of a plurality of ultraviolet light-emitting
diodes to be disposed facing the object to be irradiated,
the object and the light-emitting diodes being movable
relatively with each other, wherein:

said light-emitting diodes are disposed with same
intervals from each other on straight lines of a plurality
of rows substantially perpendicular to therelative movement
direction; and

the light-emitting diodes are arranged to be disposed
so that between neighboring light-emitting diodes in each
row, a part of the light-emitting diode of the neighboring
row is positioned.
[Claim 2]}

The ultraviolet irradiation apparatus according to
claim 1, wherein:

the 1light-emitting diodes are provided to be
detachable on a substrate.
[Claim 3]

The ultraviolet irradiation apparatus according to
claim 1, wherein:

several light-emitting diodes are unitized as one

unit; and

16



that light-emtting regions thereof are controllable in accordance wth a
fllat area of the object. [Caim5] The ultraviolet irradiation apparatus
-according to any one of claiml1l to 4, wherein: illumnation sensors are

di sposed on a table supporting the object with a predeterm ned span along a
direction substantially perpendicular to said relative novenment direction.
[Cdaim6] The ultraviolet irradiation apparatus according to any one of
claims 1 to 4, wherein: the several light-emtting diodes are unitized as

one unit; and irdAd] abhek p@érﬁﬁfﬂ@ﬂﬁ& thefaghviPhl Ofi @Rc el POLRg
l'i ght - en1tt|ng di ode is detected by value of current and/or voltage 17

diodes is provided to be detachable as a unit on a substrate.
[Claim 4]

The ultraviolet irradiation apparatus according to
any one of claim 1, 2 or 3, wherein:

the light-emittingdiocdes are arranged in such amanner
that light-emitting regions thereof are controllable in
accordance with a flat area of the object.
[Claim 5]

The ultraviolet irradiation apparatus according to
any one of claim 1 to 4, wherein:

illumination sensors are disposed on a table
supporting the object with a predetermined span along a
direction substantially perpendicular to said relative
movement direction.
[Claim 6]

The ultraviolet irradiation apparatus according to
any one of claims 1 to 4, wherein:

the several light-emitting diodes élre unitized as one
unit; and

irradiation performance of each unit or each single
light-emitting diode is detected by value of current and/or

voltage.
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