- 1 - SPECI FI CATI ON LI GHT RECEI VI NG DEVI CE AND METHOD OF
MANUFACTURI NG LI GHT RECEI VI NG DEVI CE 5 [iTECHNI CAL FI ELD] [ 0001]
The present invention relates to a |ight receiving device and a
met hod of manufacturing the Iight receiving device. 10 [ BACKGROUND
ART] [0002] Li ght receiving devices so far devel oped include
a solid state i magi ng devi ce showsSFECIHIFATEONThe solid state inaging
device 100 includes a solid state inmaging elenent 101 having a valid
pi xel domain 15 101A, and a light-transm ssive cover 102 snaller in
pl an-vi ew di nensi ons than the solid state i magi ng el ement 101.
In the solid state imgi ng deldHe REQBIVINGURVIUm A¥Rown, a bondi ng
wWre is connected to a portion of the solid state inaging el enent 101
proj ecting farther MEREADt ¢ NANRAGTUANNE EEIHR REGEEVINQ2DERICE or
connection to a connection term nal provided on a support substrate,
whi ch Bs not shown either (Ref. patented docunent 1, for exanple)
[ 0003] [ Pat ent docunent 1] Japanese Lai d-open Patent
Publ i cat i ofiFEZ3MNNGAR0BAERDH453
[0001]
The present invention relates to a light receiving device and
a method of manufacturing the light receiving device.
10  [BACKGROUND ART]
[0002]
Light receiving devices so far developed include a solid state
imaging device shown in Fig. 5. The solid state imaging device 100
includes a solid state imaging element 101 having a valid pixel domain
15 101Aa, and a light-transmissive cover 102 smaller in plan-view
dimensions than the solid state imaging element 101.
In the solid state imaging device 100, though not shown, a
bonding wire is connected to a portion of the solid state imaging
element 101 projecting farther than the light-transmissive cover 102,
20 for connection to a connection terminal provided on a support
substrate, which is not shown either (Ref. patented document 1, for
example) .
[0003]
[Patent document 1] Japanese Laid-open Patent Publication
25 No.2004-296453
[DISCLOSURE OF THE INVENTION]

[PROBLEM TO BE SOLVED BY THE INVENTION]



[ DI SCLOSURE OF THE | NVENTI ON] [ PROBLEM TO BE SCOLVED BY THE | NVENTI ON]
- 2 - [0004] In the solid stateZ2i magi ng device 100 accordi ng
to the patented docunent 1, the solid state i mging el enent 101 and
the light-transm ssive cover 102 are bonded by an adhesive |ayer 1083.
5 Such structure may all ow t he adhesive | ayer 103 to cover the valid
pi xel domain 10180841t he solid state imaging el ement 101, which makes
it difficult for the solid state inmaging device 100 to fully perform
as desired. [ood5!]th@ﬁﬁle%jSéét:edﬂnaeh@w%é@@ﬁtlQ%@@@@Jr@mg@ﬁbema@@méd
a light receiving device that exhibits the desired performance, and a
met hod of JdashiEast Ur i Blae stelid isghter evaying ¢leaensel 01 MEAANSIFOR
SOLVI NG THE PROBLEM 15[ 0006] According to the present
i nvent i on,lidhiér&rpssprevitedayer §P2 are dopdag ke it edoeapresiapralos.
support substrate provided thereon with a photodetector including a
phot odét ecti ng Fowchi shraeiize bayeabidys that adhgeivsi ¢hyehel03 to cover the
phot odet ecting portion is provided; a 20 transparent substrate
| ocat ed sovalsd pixphdevainflide of thhscddgpiratesimatirg elerenhiloh, whach
phot odet ector is provided; and a franme portion di sposed between the
support suimitasatie &hEfiche tt Fanspar enf idubsataatimaginasdawicsui PO urel fuhdy
phot odet ector; wherein the frame portion is fornmed through
sel ect i velperexpus esgdasideduri ng adhesive filmwith 25 the UV and
removi ng an unexposed portion; the adhesive filmis formed of a resin
conposition cont@odisdg a UV -curing resin, a thernosetting resin and
a curable resin that hardenable with either UV or

10 An object of the present invention is to provide a light

receiving device that exhibits the desired performance, and a method

of manufacturing such light receiving device.

[MEANS FOR SOLVING THE PROBLEM]
15 [oo06]

According to the present invention, there is provided a light
receiving device comprising a support substrate provided thereon
with a photodetector including a photodetecting portion and a base
substrate on which the photodetecting portion is provided; a

20 transparent substrate located so as to oppose a face of the support
substrate on which the photodetector is provided; and a frame portion
disposed between the support substrate and the transparent substrate
so é.s to surround the photodetector; wherein the frame portion is
formed through selectively exposing a UV-curing adhesive film with

25 the UV and removing an unexposed portion; the adhesive film is formed
of a resin composition containing a UV —curing resin, a thermosetting

regin and a curable resin that hardenable with either UV or



- 3 - heat ; halogen ion concentration of the adhesive filmis equal

to or lower than 500 ppm and IN transmitance of the adhesive film

is equal to or higher than 40% per 1 umin thickness. [0007]

5According to the present invention, the frame portion is provided

bet ween the transparent substrate and the support substrate, and

adher ed t ohehlsealagssn ianesonorrtardingl 9f thiensdhesiovd fake portdued ts or
not provided on the photodetector, the frame portion is kept from

cont act i nglever Shenddéteeni agdpbrtrammgt tahee piotlvzletibes bve £10mSgodyual
structure allows the light receiving device to fully exhibit the
desired pekEforrdnicier] @0e8] 40% per 1 pmHdhogkbckmessoncentrati on of

the adhesive filmis equal to or |lower than 500 ppm nore preferably
equal to or | owek0@%&n 200 15 ppm The phot odet ector and the
support substrate may be electrically connected through a wire, and
the frame porti ohcomdibg fror rtbd povesant dnyentoond e diteere pegt don ofs
the wire. In this case, adjusting the hal ogen ion concentration of

t he adhesi peo¥ided bet &8t 2beppramepaless sebablrase phavant smgpEar sasstmte,
of the wire due to a conpound originating fromthe hal ogen ion
ener gi ng feaonm adtededae pbeteosubdt@ls. AccordAaghydi agnd® tHee frame
present invention, the frame portion is provided between the

t r anspar enpostubyst riat ecanmrdhielesiuppdrtte phbsbdet -t havie nfrdmee portion is
phot odet ect or pl aced thereon. Accordingly, the frame portion has to

be hi gher keépt drbarcomsdsinghteachesides ekl iyhascionhe thé eketddetector.

conpared with the conventional frame portion provided - 4 - between
t he phat odstieletsyrandrehal 1ownsiar @ighs ubsddiatieg device to fully exhibit
the degired performance.
[0008]

Halogen ion concentration of the adhesive film is equal to

or lower than 500 ppm, more preferably equal to or lower than 200
15 ppm.

The photodetector and the support substrate may be
electrically connected through a wire, and the frame portion may be
formed so as to surround an outer region of the wire. In this case,
adjusting the halogen ion concentration of the adhesive film to 500

20 ppmor less enables preventing corrosion of the wire due to a compound
originating from the halogen ion emerging from the frame portion.

[0009]

According to the present invention, the frame portion is
provided between the transparent substrate and the support substrate

25 having the photodetector placed thereon. Accordingly, the frame
portion has to be higher (in other words, the adhesive film has to

be thicker), compared with the conventional frame portion provided



Adjusting the UV transmttance of the adhesive filmto 40% or higher
per 1 pmin thickness enabl es sufficientdy. photo-curing the adhesive
filmeven in the case where the adhesive filmis thick, 5 to thereby
formthe franme portion. [0010] It is preferable that the frane
portion is forned through selectively exposing a UV-curing adhesive
filmwth béevddy] téwed photrodeipgrcianr wnex phsetramstdemt anbsthate t he
adhesive filmis forned 10 of a resin conposition containing a
UV-curing resin mhphstifng tee, Tdndramsnsitttnecpesfredts lddiyesafret fielm to 40%
adhesive filmis equal to or higher than 30[9/1112. 24h] when neasured
accor di ng oo hlildhez0268- B. pi-dmimchdckiesadhedilee fuffddircomlyhphoesiduring
conposition containing the UV-curing resin and the filler and

adj usti ng the athesbirstiiirlen pecmeabthé topsbowiBfOLnR-2Mhsiee filghes thick,
according to JI'S Z0208-B enabl es securing ventilation between the
space imsi te therdivaferpothe ofrdrey pedtabnt he adhesive filmand the
space outside thereof. Such structure allows preventing dew
condensati on on {¢wd]ransparent substrate and the support substrate.
20Further, it is preferable that the filler includes a porous filler,
and that the porousid idde@erbbl@echdd &che frame poetish Ng tthemeaothicigh
in the adhesive fil menhances the noisture perneability of the frane

portion, apdlédherally suREesshng Gew Gandeagnes Ove | M trherilkANEhe SPAC &ind

25[ 0011] Further, it is preferable that the frame portion
cont ai Nns aré&mbANE aheshdkgdild pareeiabbadwindt ehéhehddVvertimats fdthed
that the - 5 - curable resin that hardenable with either the UV or

heat cant abnss arddiet bpagoyit LorRdnkbedi phenalv-kegiAgofedin and a filler,
(meth)acrylic acid polynmer containing a (neth)acryl oyl group.
and moisture permeability of the adhesive £ilm is equal to or higher
than 30[g/m’-24h] when measured according to JIS Z0208-B.

Forming the adhesive film from the resin composition
containing the UV-curing resin and the filler and adjusting the

15 moisture permeability to 30[g/m?-24h] or higher according to JIS
7Z0208-B enables securing ventilation between the space inside the
frame portion formed of the adhesive film and the space outside
thereof. Such structure allows preventing dew condensation on the
trangparent substrate and the support substrate.

20 Further, it is preferable that the filler includes a porous
filler, and that the porous filler is zeolite.

Including the zeolite in the adhesive film enhances the
moisture permeability of the frame portion, and thereby suppressing
dew condensation in the inner space.

25 [0011]

Further, it is preferable that the frame portion contains a

curable resin that hardenable with either UV or heat, and that the



[ 0012] 5According to the present invention, there is also provided a
met hod of manufacturing a |ight receiving device, conprising placing
a photodetector including a photodetecting portion and a base
substrate on which the photodetecting portion is provided, on a
support substrate; adhering an adhesive filmcontaining an el ectron
10 beam cucuraplesiesinothaat rrenseaneht sidistaiahert ohdalv egahedt S@or@Sins
to oppose the support substrate; selectively exposing the adhesive
filmw th an(etedtacaylbeanvanfl ¢ mieinnd assiimexpes etheptl hiboyl id heriaby
| eavi ng the adhesive filmin a frame shape in a region surrounding a
regi on on pdkyramrspanent ngudstmadls achgloys daowgover the 15

phot odet ect or when the transparent substrate is placed so as to
oppose the suppofdomaibstrate; and di sposing the support substrate and
the transparent substrate so as to oppose each other and adhering the

suppor t5 subst r atzccandiitke tbr 8hs pareaiints Ubsthai én Py Hdie fisagess harsd ded
portion constituted of the adhesive film 20[0013] In this

met hod, i taimetpicef efabhautistutiiey adheghveréddrhas d@vital drgElding
viscosity equal to or higher than 1 Pa.s and equal to or |ower than

30000 Pa- splauides o ghbesnet 8ttt i han@ei iRf a pRecb8etS8OG r&f b&Fridifand a base
W-curing with an integrated light quantity of 700 25 mJ/cnR2. In

parti cul ar gubdtifpioaf @habherhdaihddiRelibnt M pali of i@OﬁEWid*léd,e%@b
to or higher than 500 Pa-s. Likewise, it is preferable that the

M ni UM MebtppdaC 8sbhyratSe £4UAbri Qg @h d@VESi VA m <Bnt29R0ng BaSelectron
Cenerally, a nultitude of interconnects is provided on the surface of

t he supporbeshhsiridicere A6 Wb NGahspRgeHS td Uk iR Nt HIYMHERE L] so as to
viscosity of the adhesive fil munder the tenperature 5 range of 50C

to 180C af ygpoddiaHdVeeppbpy £@R0Q0Q Par]8cPlvd BWRIxp &L i RR0PnEa G i ve
| ower in particular, enables achieving high processé%lllty under a

| ow t enper ai U G4 tWhh Lo Sbd RUSLLELR adENRSIVE NG Id kO dddedpd it 1 thereby

support substrate at the |ow tenperature, thus enhancing adhesion
bet ween the-adhesicye Lhhaaand ihg sHRP@LEnd OsipiRStihal ereqion surrounding

a region on the trangparent substrate that is to cover the

15 photodetector when the transparent substrate isplaced so as to oppose
the support substrate; and disposing the support substrate and the
trangparent substrate so as to oppoge each other and adhering the
support substrate and the transparent substrate by the frame-shaped
portion constituted of the adhesive f£ilm.

20 [0013]

In thig method, it is preferable that the adhesive film has

a minimum melt viscosity equal to or higher than 1 Pa-s and equal
to or lower than 30000 Pa-s, under a temperature range of 50°C to
180°C after the UV-curing with an integrated light quantity of 700

25 mJ/cm®. In particular, it is preferable that the minimum melt
viscosity is equal to or higher than 500 Pa-s. Likewise, it is

preferable that the minimum melt viscosity is equal to or lower than



Al so, adjusting the mininumnelt viscosity of the adhesive filmunder
the tenperature range of 50C to 180C aftger- the UV-curing to 1 Pa's or
hi gher, or 500 Pa's or higher in particular, enables inhibiting the
adhesive filmfrom excessively spreadi ng. 15[ 0014] Furt her,

it is preferable that a wet spread factor of the adhesive filmafter
the UV-cur®?®Rf iix¥-the integrated |ight quantity of 700 ml/cnR is
equal to or higher than 0.1% and equal to or |ower than 50% and

nmore preferably ¢sneraldigeaomubitiBomt Agfestimrpdtre i20rnevided eud the
factor of the adhesive filmafter the UV-curing to 0.1% or higher

al | ows theswdiistsi v thensuepeit svastrehe. s dssordisghbyt radiistimgs the
enhanci ng adhesi on between the adhesive filmand the support

substrat e.minimum melt viSeesity @ft nbe, adujaivel Aglnhedest thpr eamperature
factor of the adhesive 25 filmafter the UVv-curing to 50% or | ower

al | ows Ssecuangry AfhB0 Pe cas 80y Chattgrt toe TWecdriaige tpo 8¢ @h Reorsot tidwed,
of the adhesive film [0015] 7 _ It is also preferable that

t he processr 00k -wgorhéocuethesi wartikmlan, cefaldms sichpeving | hidgs
adjusting a UV curing reaction rate of the adhesive filmto equal to
or hi gher pheresk@kilang andéne ambsst tengeraants, onhialh e ltlowsgohe ddhamive
| ower than 90% Mre 5 preferably, the DV curing reaction rate is to
be equal toibn thi ghewitthanhd dppamd $ilsstrtrerenas dtitd hgw remgteiranurat echus
equal to or |ower than 10% Adj usting the UV curing reaction
rate of t henlmisisiovedhiebiohobdiOléar thieghdhesive hiellpr ands shef shmawitng
the adhesive filmassures 10 that the adhesive filmis duly left in

t he f riaore- shiagpechtpatt er n. Al so, adjusting the thernosetting
reaction rate of the adhesive filntto 90% or |ower in the process of

| eavi ng t he adheslste, fadjmsenall else aciniewinngeduf ¥1st@nitcyprdgrbs sadiiesive
the thernosetting reaction when adhering the support substrate and

t he transpaiBntindbratest emberathhier edrygaass woCAgEd heo adhgsieant HretWeening
t he support substrate and the transparent substrate by the adhesive
film [ ADVANTAGE -&F oFHEi GINENBrONDo[ DA16]or higher in particular, enables

inhibiting the adhesive film from excesgsively spreading.
15 [0014]

Further, it is preferable that a wet spread factor of the
adhesive film after the UV-curing with the integrated light quantity
of 700 mJ/cn® is equal to or higher than 0.1%, and equal to or lower
than 50%, and more preferably in a range of 5 to 30%. Adjusting the

20 wet spread factor of the adhesive f£ilm after the UV-curing to 0.1%
or higher allows the adhesive film to f£it with the support substrate,
thus enhancing adhesion between the adhesive film and the support
substrate.

Still further, adjusting the wet spread factor of the adhesive

25 filmafter the UV-curing to 50% or lower allows securing the necessary
height of the frame portion constituted of the adhesive film.

[001s]



The present invention provides a highly reliable |ight 20 receiving
device, and a nethod of manufacturing such |ight receiving device.

[ BRI EF DESCRI PTI ON OF THE DRAW NGS] [0017] 25Fig. 1 is a
cross-sectional view showing a |light receiving device according to an
enbodi mrent of the present invention; Figs. 2 are frane format views
show ng a manuf dot LisigigoppoeBssible Bhat dhetgredesghtf leaeind npedeilicsdyve
Fig. 3 is a plan view showi ng an adhesive filmselectively left on a
transpar enfilsuhist a afgme shape includeg. adjustind wate dworitet reaewion rate
showi ng a variation of the present 5 invention; and Fig. 5is

a franme fosfretheviceivesthowni Atflm tcoreeali onabr Soldgickrsttaba Lowngiagl a
devi ce. [BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON] 10[ 0018]

Her eunder , tlanrmerdeadi mgnteadt idre tesent etiayeid ar Wolwkrbehge saod bedore
based on the drawings. Referring to Fig. 1, description will be given
on an aut|preferably, the UV curing reaction rate is to be equal to or higher
than 70%, and the thermosetting reaction rate equal to or lower than
10%.
Adjusting the UV curing reaction rate of the adhesive film
to 10% or higher in the process of leaving the adhesive £ilm assures
10 that the adhesgive film is duly left in the frame-shaped pattern.
Also, adjusting the thermosetting reaction rate of the
adhesgive film to 90% or lower in the process of leaving the adhesive
film enables achieving sufficient progress of the thermosetting
reaction when adhering the support substrate and the transparent
15 substrate, théreby asguring the adhesion between the support
substrate and the transparent substrate by the adhesive film.
[ADVANTAGE OF THE INVENTION]
[0016]
The present invention provides a highly reliable light

20 receiving device, and a method of manufacturing such light receiving

device.

[BRIEF DESCRIPTION OF THE DRAWINGS]
Loo17]
25 Fig. 1 is a crosgs-sectional view showing a light receiving
device according to an embodiment of the present invention;

Figs. 2 are frame format views showing a manufacturing process



of a light receiving device 1 according to this enbodi nent. 15 The

| i ght receiving device 1 according to-t® s enbodi nent includes a
support substrate 12 provided thereon with a photodetector 11

i ncl udi ng a photodetecting portion 111 and a base substrate 112 on

whi ch the photodetecting portion 111 is provided, and a transparent
subst rat e 4B GhscdightsseaRit D pisydeca face of the support substrate
20 12 on which the photodetector 11 is provided._ Between the support
substrate 12 andihe 3t Fan3pRkntViarbshpyied 13 adhesdive pdini vhletively
provi ded so as to surround the photodetector 11. The frame portion 14
i s consti ttRfdd Y eafrenged¥e- FalwteaEeng adhesive, and directly
adhered to the transparent substrate 13 and to the support substrate
2512. [0019] - Bg. ¢#dsfaifraee fgeval vdeashawleg a variatiompg theghtesent
receiving device 1 is to serve as a solid state inmaging device. The
phot odét ectwirertionnchodes the phot odetecting portion 111 5

constituted of a mcrolens array, and the base substrate 112 with the
phot odet ecti ng poirt.i Gnigla pramedamatevhew Grheviand ewsenvaneliofal melid
phot odet ecting portion 111, in other words on the base substrate 112

a phot oel estatiec igeanopt devpertion (not shown) is provided, and serves
to convert a light received by the photodetecting 10 portion 111 into
an electrical signal. The support substrate 12 is a substrate
on the surface of which an interconnect forned. The support substrate
12 and t he[FE@E dfEeFOBr CARREING CHAhEEEeENYENDI@H a bonding wire W
The transparent substrate 13 is a glass substrate di sposed 15 so as

to oppdse the suppdrd] substrate 12. [0020]

Hereunder, an embodiment of the present invention will be
described based on the drawings.
-Referring to Fig. 1, description will be given on an outline
of a light receiving device 1 according to this embodiment.
15 The light receiving device 1 according to this embodiment
includes a support substrate 12 provided thereon with a photodetector
11 including a photodetecting portion 111 and a base substrate 112
on which the photodetecting portion 11l is provided, and a transparent
substrate 13 located =0 as to oppose a face of the support substrate
20 12 on which the photodetector 11 is provided. Between the support
gubstrate 12 and the transparent substrate 13, a frame portion 14
is provided so as to surround the photodetector 11. The frame portion
14 ig constituted of an electron beam-curing adhesive, and directly
adhered to the transparent substrate 13 and to the support substrate
25 12.
[0019]

The structure of the light receiving device 1 will be described



The frame portion 14 is a photosensitive adhesive provided so as to
surround the photodetector 11, and is _adhered to the transparent
substrate 13 and to the support substrate 12. 20 The position of the
outer peripheral edge of the frane portion 14, that of the

transparent substrate 13, and that of the support substrate 12 are
general |y id @Wsirtierhdeashl ®tdrerunder. The frame portion 14 is
obt ai ned by form ng an adhesive film 15 shown in Fig. 2 (A in a
predet er mi ned patHeenightheedeli-ains efrivki thi@5aiddrvee adescebbill state
| at er. Here, it is preferable that an average coefficient of
thermal expaRginen def,it8e frame portion 14 under a tenperature range

of -40C - 10 - to 50Cis 150 ppm C or lower, and in particular 85
ppn C or | ower. A pgebtb@etdcay el agrledekfiiitd ehbtofletd@tim} portion 111
expansi on under the nmentioned tenperature to 150 ppni C or | ower, or

85 ppmsC afoniRfntied PAr4 igld@lenenabl£p, SUPPERE Shalg: fduetuateornd with
hei ght of the frame 5 portion 14 originating from heat under the

envi r onmenth®fpHésedetecting Igbaddit Lon, pldedtaeagencoehf tabeldwaf face
t hermal expansion of the franme portion 14 can be nmeasured as foll ows.
A cured rest ntid IghotadBesivend iddBtiBnt 01CPNS iduHe: WbedBr SFECHIOHasen
14) is cut out in a size of 4 mMmx 20 mm and displacenent 10 of the
sanpl e is pRasLd Wikl g beEdHIE S aBRl-Ervdr PlrHidul Aot I W00 s
tenperature utilizing a thermal nechani cal anal yzer TMA ( TMA/ 556000

manuf act ur}?Po@ae%ei &3 LBStESPBREVEDE o)1 ightnebdditR A et BY Bha886detect ing

coefficient of thermal expansion under the tenperature range of -40C

to 50Gg s gahcibptad. 14650921 1ectricalNaenit. IS preferable that the
adhesive film 15 constituting the franme portion 14 is conposed of a

resin conpositi op,Capbabht RYLERLaLL 861NN RBAMEHE I KSR £ARE oF which
filler, and has a noisSture perneability equal to or higher than 30

[ 9/ n2- 24h] aﬁﬂ‘hﬁ{ké{ﬁcﬁﬁﬁréﬁq 20RLg0r %@981}1&&‘5 AP2082Be 12 and thHd 1S

preferable that the noisture perneability of the adhesive film15 is

40 [g/ n2. Zé‘gcl)t&iegg & ’llagg?i ol Bbordh 19 BHbilg WRre2@n]
e perneability be

The noi stu owthe lower 1Tt nay lead to failure

to effectively Sﬁ@@r%&%\yeﬁeng%é@fal@ 18NN8 glass substrate disposed

15 so as to oppose the support substrate 12.

[0020]

The frame portion 14 is a photosensitive adhesive provided
g0 as to surround the photodetector 11, and is adhered to the
transparent substrate 13 and to the support substrate 12.

20 The position of the outer peripheral edge of the frame portion
14, that of the transparent substrate 13, and that of the support
substrate 12 are generally flush with each other.

The frame portion 14 is obtained by forming an adhesive film
15 shown in Fig. 2 (&) in a predetermined pattern, the details of which

25 will be described later.

Here, it is preferable that an average coefficient of thermal

expansion of the frame portion 14 under a temperature range of -40°C



25 transparent substrate 13 and the like of the |light receiving
device 1. The noisture perneability excéédirng the upper limt may
| ead to degradation in filmformation performance of the adhesive
film15. The noisture perneability can be evaluated with the
adhesive film15 of 100 pmin thi ckness under the condition of
400C/ 90% R e8rHiiyled PRPHOCseItevpEr ArsULD g tpretes $5( 0w D208 Ber -
[0022] 5The_el ectron beamcuring resin can be exenplified by
phot o- cur i ) 4¥&¢<diFs ERGhFERT IR | dREd [ iRd e xahpiheTma LUs=Bans Hop rusier the
predom nantly containing an acrylic conpound, a UV-curing resin
pr edoni narff¥RF iCHRCal ATRRE A Wit tRatRY BB T GIE bPVEBNSE 8P HRI/YEsPRLower
urethane acrylate oligoner, and a W-curing resin predom nantly 10
cont ai ni ngiaPaFesRlBnecBdPkrs edrprest ingel hirtwe téPndpolsighisphshafaame
vi nyl phenol resins and so forth. In particular, it is
pr ef er &bl PGP [LGy OF he1 AL B ifre™ BsRh wedstomhsasnivyreoneRl mihgsean
acrylic compound. The acrylic conpound is quickly cured upon being
exposed, and hendeagdieiari ieyayenpas cogpbsetent ofsthdineg legrpapgion of
patterning the resin. [0023] The acrylic conpound can be
exenpl i fi edhdyframeyPpetegnel4 rsbier capured He riplilowsst er nononer s
and so forth, which include bifunctional acrylates such as ethyl ene
gl ycol di acryl atfe cugeyresian 201yl {adledivieefham A speconsta-thigeableslifaglame
di acryl ate, 1, 6-hexanediol dinmethacrylate, glycerin diacrylate,
gl ycerin deoietivaciy) ate,cut potdeeanadizel ofiaomy ka2e mandnd displacement
1, 10- decanedi ol di nethacrylate, multifunctional acrylates such as
tri metifyl obpibpasanle be mphaveed whilketHeptdhgriipanample abtItaymihate from
pentaerythritol triacrylate, 25 pentaerythritol trinethacryl ate,
di pent aer yxden tt@ivpegriory| at £l izing @i pbatrael ywdutisrdlcahernatykec rRat e
and so forth. Above all it is preferable to enploy the acrylic ester,
and i n par { T} SE6 ollemanui@cturast Yyi Sedst dnstorumenhacing ilc ahiytlest ahe
having 1 to 15 carbon atons in the ester noiety.

average coefficient of thermal expansion under the temperature range

of -40°C to 50°C is calculated.
15 [0021]

Now, it ig preferable that the adhesive film 15 constituting
the frame portion 14 is composed of a resin composition containing
the electron beam-curing resin and a filler, and has a moisture
permeability equal to or higher than 30[g/m?-24h] when measured

20 according to JIS Z0208-B.

It is preferable that the moisture permeability of the adhesive
film 15 is 40[g/m*-24h] or higher, and in particular 50 to
200 [g/m®-24h] . The moisture permeability below the lower limit may
lead to failure to effectively suppress dew condensation on the

25 transparent substrate 13 and the like of the light receiving device
1. The moisture permeability exceeding the upper limit may lead to

degradation in film formation performance of the adhesive £ilm 15.



[ 0024] Al though the content of the photo-curing resin (UV-curing 5
resin) is not specifically limted, a_ p{gferable range is 5 to 60w %
of the overall resin conposition constituting the adhesive film 15,
and in particular 8 to 30w % The content below the lower |imt may
|l ead to failure to pattern the adhesive film 15 by UV exposure, and

t he cont entheexeaediung pdiemdgpaal chi sih vRR-vERkEtEDarT@SitRet 8ghsOite F91m
and i ncur degradation in sheet characteristic before the UV exposure.

[ 0025] 15 of AEPpmi in thigkeded abter thal cobhel edhes ) ofd/lols 1 Saccording
contai ns a photopol yneri zation starter. Thi s

facilitateso ef gseatkyppari®idicg brecasghesinge HdobbaLip. 15 through
phot opol yneri zati on. Exanpl es of the photopol ynerization

starter include feepzophenone, acetophenone, benzoin, benzoin
i sobutyl et her, benzoin nethyl benzoate, benzoin benzoic acid, benzoin

net hyl gt her, benmd chibykosubddileuhenzvbsidi bannd ex@m@@%i@da@ﬂ SO

forth. 20 Although the content of the photopol ynerization starter is

not speci fhieald-Yeukdi alt &6k, PLRI 6K abla yranggs+ %xgméléo a‘SW/%Qhﬂ@%esm
overal |l resin conposition, and in partlcufar 0.8 to 2.5m % The

content behQMdn@aheer chbihtl iniMRY sheadr{Pid aldyRinkio inﬁﬁﬂéth/ﬁlg)’ resin
start the photopol ynerization, and the content exceedi ng the upper

limt 25 dIEEneXGassi C4 | t
preservability andnr egol utﬁlé%rrll 19 0% L%%th%ﬁé %M%%% 5&%@@@@@ éémfe!sraer

pref er abl %fehﬁ%an‘éhﬁcégi‘é@é V&1 fddedBrlS 268N Ao f-4! E%:l%@%ﬁt%félﬂm{l‘?x%hﬂly

Exanpl es of the thernbsetting Tesin include novolac type phenol

resi ng oS UChL:A%: %Rl gees!@he%%\e% é&%’c@ed%ﬁn@ﬁﬁ% 2 ge d eé:u?é]gnd

a bi sphenol A novolac resin eno resins suc res eno

resin, bisphenolhtvRe-eRoxy é§§kﬁﬁf%ggﬁ as a bisphenol A epoxy resin
and a bi spheriol” F epoxy resin, novolac type epoxy resins such as a

I t .
novol ac type ep%?%ﬁengﬁlw %tC{§§>9!efQ9§(l91@Eo§tﬂ$ﬁﬁ%> L Ry- %B%M resin

resins such as t'ype epoxy resin ne type e
predominantly containing an acrylic compound. The acrylic compound

is quickly cured upon being exposed, and hence a relatively low
15 exposure is sufficient for patterning the resin.

[0023]

The acrylic compound can be exemplified by acrylic ester
monomers or methacrylic ester monomers and so forth, which include
bifunctional acrylates such as ethylene glycol diac'rylate, ethylene

20 glycol dimethacrylate, 1,6-hexanediol diacrylate, 1,6-hexanediocl
dimethacrylate, glycerin diacrylate, glycerin dimethacrylate,
1,10-decanediol diacrylate, and 1,10-decanediol dimethacrylate,
multifunctional acrylates such as trimethylolpropane triacrylate,
trimethylolpropane trimethacrylate, pentaerythritol triacrylate,

25 pentaerythritol trimethacrylate, dipentaerythritol hexacrylate,
and dipentaerythritol hexamethacrylate and so forth. Above all it

is preferable to employ the acrylic ester, and in particular the



10 resin, a triphenyl methane type epoxy resin, alkyl-nodified

tri phenyl nethane type epoxy resin, a-tt#azine nucl eus-containi ng
epoxy resin, and a dicycl opentadi ene-nodi fi ed phenol type epoxy

resin, resins having a triazine ring such as a urea resin and a
mel am ne resin,, an unsat urat.ed l.yester. resin, a, bisnaleimde resin,
15 & pol yiFEPHR T EST FF BORA G e hay M S05PRLAG ISP Pi (o RETPR pions
a resin having a benzoxazine ring, a cyanate esther resin and so
forth, whi%%tﬁﬁyeﬁgeﬁnﬁ?b§€ﬁ'alone or in combination. Above all, the
epoxy resin is particularly preferable. The epoxy resin further
enhances heat-re (%¥@nce and adhesi on. 20[ 0027] It is nore
preferable to enploy an epoxy resin that is solid under room ]
tenperature (i nr}lﬁ%&hﬂuam E{B‘? s e hBf PYPEr epiiysr &8Fhy SRgcuring
anot her. epoxy, resin that is_|iquid under roomtenperature (in

parti cdl arteH i [P dreSheH F1%0d lpbidi vehi A RusfeRaPieIsaq@cd irdep 69t?
room tenperature) in _conbination. Such arrangenent enabl es thainin%

t he adhesi®%e theI NS HatRRY" FOFPORdEi QR SRESE 1RYt iRy thesadhepive film 15,
flexibility and resolution. - 14 - [0028] Al t hough the_

cont ent of 2Rt PRFHEIEEE AFT 88VHT i s TRBtCHPEET! PR Fhri Fawaxdligit may
preferable range is 10 to 40wt % of the overall resin conposition
const i t ut i Rpd r%@ Bafhesis Eof pRRers thadkrdhesiveafile dicaby 157 £8P8SWes and
The content below the lower Iimt nmay suppress the inprovenent in

heat resisthc@ntgnl erecedhiteticepbeli Hgnithmayppere |the ey too soft
suppress the_ inprovenent in toughness of the adhesive film 15. [0029]
10Fur tifer , 214 ipgup egerddt £0n hRISHERE HEEeskeelsiipbebor fhaisexgposure.
curable resin that hardenable with either light (electron beam or
heat. Enpl oyi ng EU&PIresin enabl es inproving the nutual solubility of
the el ectron beamcuring resin and the thernosetting resin, and

t her eby enhanci rigtache 1&t Lergpdfasfakilkethahediovedhebivasfilm 15 contains a

photopolymerization starter.

This facilitates efficiently patterning the adhesive film 15

15 through photopolymerization.

Examples of the photopolymerization starter include
benzophenone, acetophenone, benzoin, benzoin isobutylether, benzoin
methyl benzoate, benzoin benzoic acid, benzoin methylether, benzyl
finyl sulfide, benzyl, dibenzyl, diacetyl and so forth.

20 Although the content of the photopolymerization starter is
not gpecifically limited, a preferable range is 0.5 to 5wt% of the
overall resin composition, and in particular 0.8 to 2.5wt%. The
content below the lower limit may lead to failure toeffectively start
the photopolymerization, and the content exceeding the upper limit

25 may incur excessive reaction, which leads to degradation in
preservability and resolution.

[0026]



15 after the curing (el ectron beamcuring and thernosetting) . [0030]
Exanpl es of the curable resin that hardgpable with either |ight
(el ectron bean) or heat include thernosetting resins having a
phot oreactive group such as an acryl oyl group, a nethacryl oyl group,
20 or a vinyl group, photo-curing resins having a thernoreactive
group such as arFepbxy,oloOus paepheisild ehhy Hexphihgs oup fidm ab ceidking
hydr oxyl group, a carboxyl group, an acid anhydride group, an am no
group, or @ waieketginypragich.so forth. Mre specifically, a (meth)
acrylic-nodified phenol resin, an acrylic copolyner resin 25 having a
carboxyl group aném@leacoy! tife Gkt 8isd deeLhiaiifcladé byl AL iyiokeC
acid pol ymer containing a (neth) acryloyl group and so forth can be
cited. Abgerdll redfies £0BhR: aphyhbt el btegdqaheObresol hovol 88iresiis,
preferable. Enploying such resin allows utilizing as the devel opi ng
sol uti gn aghdhkalsphenalReadsord véson, phBheh reBPAs 8sichessa irdatt ghenol
the environment, instead of an organic solvent, as well as
mai nt ai ni ngdiegt bi BShSidNGypaARIRxl t¥sir] 808 Jas a bisphehBlihepsrs e-c@fin
the thernosetting resin having the photoreactive group, although the
nodi ficatinm mabh plStPStE EEbkPNrdditd, 0hotbl 4N e yRROESERAGIMASIEQHD dsSa
not specifically limted, a preferable range thereof is 20 to 80%
and in pargdedilRr +38et BpdRP0rddid hRgoyetabiol hdraekl égoﬂ{; ok r0f sbhey
curabl e resin that "hardenable with either |ight or heat (total of the
phot or eact }- o4& i QUPHARE 4 N8 JHRGKADEGSE ldpHs/IaER), -a Bte 1BREET H&d 1y
in

anmount within such range provi dés eXcel I'ent resol ution,

parti gyl ar od{032] 13bRehie wASERS t|/BE PHOLP- LU0 41851 Dnd@ @ t he
t her noreactive group, although the nddification ratio (Substitution

ratio) of {hg{HRAIMECASHL Y %BBX%SréLﬁtn speei{d£ald vukbhBlhkefondhining
0to 8 0%

preferabl e range"thereof 1Is % and in particular 30 to 7

of the ove r i v rou : 0, 4t r
O th i tnesByy ERgY, el 8185 JRACAUL B Mddirbd PAEROR AN Ay

the ther Mrgant! ueOrQukyindne (dAHEALINN AMGHNY: W LRER PUETh AR08
prowdes excellent resolution, In particular.
melamine resin, an unsaturated polyester resin, a bismaleimide resin,
15 a polyurethane resin, a diallylphthalate resin, a silicone resin,
a resin having a benzoxazine ring, a cyanate esther resin and so forth,
which may be employed alone or in combination. Above all, the epoxy
resin is particularly preferable. The epoxy resin further enhances
heat-resistance and adhesion.
20 [0027]

It is more preferable to employ an epoxy resin that is solid
under room terﬁperature (in particular, the bisphenol type epoxy
resin) and another epoxy resin that is liquid under room temperature
(in particular, a silicone-modified epoxy resin which is liquid under

25 room temperature) in combination. Such arrangement enables

obtaining the adhesive film 15 having heat resistance, as well as

high flexibility and resolutiomn.



[ 0033] Although the content of the curable resin that hardenable with
25 either light (electron bean) or heatii&s-not specifically limted,

a preferable range thereof is 15 to 50% and in particular 20 to 40%
of the overall resin conposition constituting the adhesive film 15.

- 16 - The content below the lower limt my suppress the inprovenent
in nutual sol ubildoRg] and the content exceeding the upper linmit may

| ead to degradation in devel opi ng performance and in resol ution.

[ 0034] 5Pref er aBiyrhousb bddesdvieerft fof tBenblyeworaediting febirris Tee
filler is an inportant conponent capable of controlling the noisture
pelLi | Leabi$pdqi fdfcatl by ladli¢sty & prefrrEdle range igEtaml €8wih of ibefaudred 1
include fibriformfillers such as an alumna fiber and a gl ass fi ber,
needl e filteyin swopoast poh aswigimtl® ingt BhataihasmMeastioni 12, aidininnum
borate, needl e magnesi um hydr oxi de, and a whi sker, plate fillers such
as tal 6 maaicdrrcilbefogbasss f| The, cditake peaphi tiee bowbpllamet may
cal ci um carbonate, spherical (particulate) fillers such as cal cium

car bonat e, s\gpdriecm, thel ienrevémars, isi htet etesdsnancandandstin erettecicay,
porous fillers such as zeolite and silica 15 gel and so forth. These
fillers magxdeding oyedppeantimit oy compireati de afipronensnimnecoudjimess
all, the porous filler is preferable. Enploying such filler enables

i ncreasi ngef hthaidhketieepetmats | ity of the adhesive film Al though

t he average particle dianeter of the filler is not specifically
limted, a prefet@dsd range 20 thereof is 0.01 to 90 pm and in
particular 0.1 to 40 pm The average particle dianeter exceeding the
upper 1o mit nay heathdrQ gediagabfonable appeatianeehekitdef flin nbadghtains
resolution, and the average particle dianeter below the lower limt
may resul taidudgflectbxen aghesiardefnabhe Wwiedi cadhesi bigHy de@ssiron beam)

or heat. Employing such resin enables improving the mutual
golubility of the electron beam-curing resin and the thermosetting
resin, and thereby enhancing the strength of the adhesive film 15
15 after the curing (electron beam-curing and thermosetting).
[0030]
Examples of the curable resin that hardenable with either light
(electron beam) or heat include thermosetting resins having a
photoreactive group such as an acryloyl group, a methacryloyl group,
20 or a vinyl group, photo-curing resins having a thermoreactive group
such as an epoxy group, a phenolic hydroxyl group, an alcohel hydroxyl
group, a carboxyl group, an acid anhydride group, an amino group,
or a cyanate group and so forth. More specifically, a
(meth)acrylic-modified phenol resin, an acrylic copolymer resin
25 having a carboxyl group and an acrylic group in a side chain, a
(meth)acrylic acid polymer containing a (meth)acryloyl group and so

forth can be cited. BAbove all, the (meth)acrylic-modified phenol



25[ 0035] The average particle dianmeter can be eval uated, for exanple,
with a |aser diffraction particle size Hdpstribution analyzer - 17 -
SALD- 7000 (rmanufactured by Shi madzu Corporation) . Al t hough

the content of the filler is not specifically limted, a preferable
range is 5 to 70w % and_in particular 20 to 50wt % _of the_overal
resin conpodiith 8f RENIHARIE ng TR SR HGim %%10“1%&%1&6%%&5 the
exceeding the upper limt may result in defective adhesion in the

heat - adhe STV RGEISOI AP He 2L bRt Bift 2BEPOHF ERAVE HRr WRLFR ARRFeF d5gs
to degradation in nojisture perneability, which may result _in failure
to suppres¥RESH E6nEBRSTGIPEEEnelRstarchafenl HHRIGFEITSNENFPS well
ot her regions. 10[ 0036] Regarding the filler, it is preferable
to enpl oy #héFEY-6a81d| h‘éfr“?'lfefﬁlﬁ%énaa§@P%}?ﬂérﬁ}1-oyi ng the porous
filler as the filler, a preferable range of the average pore dianeter
of theSporous filA%llis 0.1 to 5 nm and in particular 0.3 to 1 nm

The average pore 15 dianeter exceeding the upper limt may cause a .
part of the resii tonpopenfsthothernessd tingdatia hpriag e Replepypactive
di sturb the reaction, and the average pore dianeter below the | ower
linit | eadsrewr degeheaagh ohe nodht ratessorption supssitut hgn inrtdeyrekidde
moi sture perneability of the adhesive film_15. 20[0037] The porous
filler carpheasasitivearquresemsiti fped bicad lyol Erihied, singaierable range
constituted of a crystalline zeolite. The crystalline zeolite is
expressed bierdnt fisl POWagBGenardl inaparlizulkErl AOAFQ 0 3 Sod2yppooverall

10 reactive groups of the curable regin that hardenable with either 1ight
or heat (total of the photoreactive group and the thermoreactive
group). The modification amount within such range provides
excellent resolution, in particular.

[0032]

15 In the case of the photo-curing resin having the thermoreactive
group, although the modification ratio (substitution ratio) of the
thermoreactive group is not specifically limited, a preferable range
thereof is 20 to 80%, and in particular 30 to 70%, of the overall
reactive groups of the curable resin that hardenable with either light

20 or heat (total of the photoreactive group and the thermoreactive
group) . The modification amount within such range provides
excellent resolution, in particular.

[0033]
Although the content of the curable resin that hardenable with

25 either light (electron beam) or heat is not specifically limited,
a preferable range thereof is 15 to 50%, and in particular 20 to 40%,

of the overall resin composition constituting the adhesive film 15.



25M netal cathion n: atom c value [0038] - 18 - Wi | e
applicable crystal types of the crystaligne zeolite include 3A A4A
5A, and 13X, the types 3A and 4A are preferably enpl oyed, fromthe
vi ewpoi nt of effective prevention of dew condensation. 5[ 0039]
Al t hough the adsorption ability of the filler under roomtenperature.
[ Q] is ndfthssperitentabelow ithiet edven binmeifre mabl suprirefs itdhe7ifgrdodwpndf in
filler] or higher, and in particular 15 [g/100g of filler] or higher.
The adsor puitemlasdlunid inyd eand obencoafpat axgeedbed dlveturperolimifenay lead
limt leads to insufficient water absorption performance of the
filler, resulddgrgdanidegiadéeaivipsngr pepebimireabiangt ynofeshbiiddimesi ve
film15. The adsorption ability under roomtenperature EQL1 can be
obt ai ned, for exl@®3Keé, through neasuring the filler conpletely dried
15 by heating in an al um num cup, and neasuring the increase in
wei ght safter | edRuafgrabéyfitheradhesiv68fhburld magercairaieny fohhent Ghe
25C/ 50% [0040] Also, though the adsorption ability of the filler at
60C [ @] 20illembds aspbwdiizalt] gothpandnedeapgirlef ef abbhérpahipeg the3noisture
[ 9/ 100gof filler] or higher, and in particular 10[g/100g of filler]
or hi gher .pérmddia ldageobhehe ddiesdsofpimonsability is nmaintai ned at
such | evel even at 60C, dew condensation in the light receiving
devi ce 1 can be Brampletf eftilvelfl1deppivskeid: fibriform fillers such as an
alumina fiber and a glass fiber, needle fillers such as potassium
10 titanate, wollastonite, aluminumborate, needle magnesiumhydroxide,
and a whisker, plate fillers such as talc, mica, sericdite, glass flake,
flake graphite, and plate calciumcarbonate, spherical (particulate)
fillers such as calcium carbonate, silica, molten silica, sintered
clay, and unsintered clay, porous fillers such as zeolite and silica
15 gel and so forth. These fillers may be employed alone or in
combination of two or more. Above all, the porous filler is
preferable. Employing such filler enables increasing the moisture
permeability of the adhesive film. Although the average particle
diameter of the filler is not gspecifically limited, a preferable range
20 thereof is 0.0l to 90 ym, and in particular 0.1 to 40 ym. The average
particle diameter exceeding the upper limit may lead to degradation
in appearance of the film and resolution, and the average particle
diameter below the lower limit may result in defective adhesion in
the heat-adhesion process.
25 [0035]

The average particle diameter can be evaluated, for example,

with a laser diffraction particle size distribution analyzer



25[ 0041] The adsorption ability at 60C [ Q] can be obtained,

for exanple, through neasuring the filLler conpletely dried by heating
- 19 - in an alum num cup, and neasuring the increase in weight after

| eaving the filler for 168 hours under an environnent of 60C/ 90%

[ 0042] Although the relationship between the adsoption ability of 5
the fill erSAliser00odnehefiperatad &y Qhimadeh ttweradaaiph) on ability at
60C [@] is not specifically limted, it is preferable that the

foll owi ng rel at iAdndioiughi thesadntsdritedf tAe £ [ Q) <Gt 0431 ULy Theted,
case where [Ql] and [ @] satisfy such formula, condensation in the

| i ght recedvirefedebleerdnaganshe tef fewts velnd snppressalarian to 50wt%, of
particul ar. A. presumabl e reason is that, since the filler

mai nt ai ns tiweocadsal présin evepohidtsn eohdigititdnpetlat adiesstheffithme. The
contai ning such 15 filler can maintain the noisture perneability even

under & retaitiaral yxbeghitemper appee,livii-Chaf atidiltal @ sleFaseous adhesion
noi sture to pass through the adhesive film 15, and therefore the

noi sture ifnthe héghtadiredion poctaid cend waNcoishanbaleaUusiy 1es6anamit
when the high tenperature falls to the roomtenperature, and thus

such dew 2@a¢ardensatderagiaeAoaEN0mdiStaupastebility, whibhemagstdbult
conposition constituting the adhesive film 15 nmay al so contain such

addi tives as faipliastdcCsti®Sidss del @t@bbAga8d®Nbn B BhihdRaEmMIs@gfitate
and a coupling agent within the scope of the present invention, in
addi tion to3they fprgo-agiensabl e resin and

10 [0036]

Regarding the filler, it is preferable to employ the porous
filler. In the case of employing the porous filler as the filler,
a preferable range of the average pore diameter of the porous filler
is 0.1 to 5 nm, and in particular 0.3 to 1 nm. The average pore

15 diameter exceeding the upper limit may cause a part of the resin
components to intrude into the pore to thereby disturb the reaction,
and the average pore diameter below the lower limit leads to
degradation in water absorption, resulting in degraded moisture
permeability of the adhesive film 15.

20 [0037]

The porous filler can be specifically exemplified by a
molecular sieve constituted of a crystalline zeolite. The
crystalline zeolite is expressed as the following general formula:

Mz /O - Al 05 - X810, yH0

25 M: metal cathion

n: atomic value

[0038]



25 the filler. [0044] Further, it is preferable that hal ogen ion
concentration of - 20 - the adhesive_figm 15, that is hal ogen ion
concentration of the franme portion 14, is in a range of 500 ppm or

| ower and O ppmor higher. In particular, it is preferable that the
hal ogen i on concentration of the adhesive film15 is 200 ppm or

| ower. More prefigriakl yppl bealbl dhalrggenli oppeontendeatrgntalilime zeolite
adhesive film 15 naybe 100 ppm or | ower. To reduce the content
of hal ogenindimdenpar i £hessAan drive 1BKamehe ot fpesn 304 ahd 5A0appmmferably
| ower, for exanple a thernoplastic resin having a | ow content of

chlori de ianplcBueh) Esc@ntiepoxiewpesng) offeyf Ad-dierecppboyatias dthelew
material for the adhesive film15, or the mxing ratio of such a

resi n contamigr@athenhal ogen i on nay be reduced. Here, the

hal ogen i on concentration of the adhesive film 15 can be neasured as
fol | ows. [0039]The adhesive film 15 is freeze-ground into fine
powder of 250 15 pmor less in particle dianeter. Then 4 g of

the speci men powtemdughPtREi S@krgHERsBUEBE1 LYy af ety &llilen aefdmiriei
made of Teflon (registered trademark) , and 40.0 m of ultrapure

water is agégthrature [Q1] is ddie spRECEIBAIL IS 1iRePedUta bheBdlra®l@Nrifge is
perform heat-press 20 extraction at 125C for 20 hours. Af ter

cool i ng t he[gpeRIdEA £5 01 £8P MriRIRRNGt k@ intdaetspathiren [bF100d bered 1]
t hereby obtain test solution. Then the test solution and

standard sgl yib@Brar erHNhAasgusehl BHO1 2y L@AeeFit egh@piurd Below the
t hereby obtainthe hal ogen ion 25 concentration by a calibration
curve 1t hpgyer 1imit leads to insufficient water absorption performance of
the filler, resulting in degraded moisture permeability of the
adhesive film 15.
The adsorption ability under room temperature [Ql] can be
obtained, for example, through measuring the filler completely dried
15 by heating in an aluminum cup, and measuring the increase in weight
after leaving the filler for 168 hours under an environment of
25°C/50%.
[0040]
Also, though the adsorption ability of the filler at 60°C [Q2]
20 isnot specifically limited, apreferable range is 3 [g/100gof filler]
or higher, and in particular 10[g/100g of filler] or higher. In the
case where the adsorption ability is maintained at such level even
at 60°C, dew condensation in the light receiving device 1 can be more
effectively suppressed.
25 [0041]
The adsorption ability at 60°C [Q2] can be obtained, for

example, through measuring the filler completely dried by heating



[0045] Further, it is preferable that m ninumnelt viscosity of the

- 21 - adhesive film 15 under a tenperajgire range of 50C to 180C
after the el ectron beamcuring (photo-curing) is equal to or higher
than 1 Pa s and equal to or |ower than 30000 Pa s. In particular,

it is preferable that the mnimumnelt viscosity 5is equal to or

hi gher t haimn &A@ 1Rainsm capd arel megsefiexatiiey/i eopedsd tn oeighykdtetHaaving
900 Pa s. Meanwhile, it is preferable that the m ni num nelt

Vi scosi ty tis eduakrt ooriédvierurt=handed08n Ravixonardt nof es pr@&ferzabl y

equal to or |ower than 2500 Pas. The m ni num nel t
viscosity of theoadbg¢sive film15 after the 10 photo-curing can be
nmeasured as foll ows. The adhesive film15 is exposed with an

el ectron beam (ldlghtlhchuche thdtattibashib egrateed thehddsrgnt bhyalbElcioyest
700 m}/cnR2, to thereby cure the film Then the m ninumnelt viscosity

under the flenFanatur endangechb tefpdfitiurxe I8AC asd rmasdedrpbide ability
increasing the tenperature at the rate of 100 mnute fromthe room

t enper at urgs oot ex@NMpkendt HpRQAEL 4117 IS ced| asd el pyefmadile tigat the
instrunment, may be enployed to neasure the mnimumnelt viscosity by

sheari ng the RhALR- eunediaskiesd ies fdakAibeat the frequency of 1 Hz,
under the tenperature 20 increase of 10C/ m nute. [0046]

Further, it is pyefgrabkecphat a wet spread factor of the adhesive
film15 after the electron beamcuring (photo-curing) is equal to or
hi gher than 0. 1%gadkjequal to or lower than 50% It is 25 nore
preferable that the wet spread factor is equal to or higher than 5%

and equyal to or 1pwele thae #0%e TheiWelhdsPneRdsdaidf Richt Reradhesi ve
film215 after the electron
condensation in the light receiving device 1 can be effectively
suppressed, in particular.

A presumable reason is that, since the filler maintains the
adsorption even under a high temperature, the f£ilm containing such

15 filler canmaintain the moisture permeability even under a relatively
hightemperature,whidhfacilitatesgaseousnmisturetx:passthrough
the adhesive film 15, and therefore the moisture in the light
receiving device 1 can instantaneously escape when the high
temperature falls to the room temperature, and thus such dew

20 condensation phenomenon is suppressed.

The resin composition comstituting the adhesive film 15 may
also contain such additives as a plastic resin, a leveling agent,
an antifoaming agent, and a coupling agent within the scope of the
present invention, in addition to the foregoing curable resin and

25 the filler.

[0044]

Further, it is preferable that halogen ion concentration of



- 22 - beamcuring can be neasured as foll ows. The adhesi ve
film215 is lam nated over a silicon wafeg at 60C. Then the filmis
exposed with the integrated light quantity of 700 m/cnR2, and 3%
aqueous sol ution of tetranethyl ammoni um hydroxide 5 (TMAH) of 25Cis
utilized to develop the filmunder 0.3 MPa for 90 seconds, to thereby
form a ciricg adhpatrvefnlof15,600apms hatibgaretien. cofivendiratgorofothe Heame
circular pattern is then nmeasured. Further, the adhesive film
15 patt er neertiient hé, cis cul ar rahad e oA 0P hepmalre Lover hrat -Cpppwsobdridiber .
onto a glass at 120C, 4.9 MPa, 10 for 5 seconds. Thereafter, the
di anet er ofn phstércrtat arltpasterefeafatlhetzathadieveaioden 15nt borscentration
heat - press bonded i s neasured. Wet spread factor (9% =
(di anet er eff ttde pdessiboddilngls T @06t ppmbef dowepr eS§®rsopdehgyably, the
100/ di anet er before press bonding [0047] 15Further, it is preferable
t hat t Ber nosleidenngos hramdeageat ade off thheaddsssievEiIm|lim 48y &fe @00 ppm or
curing at 150C/ 1 hour is equal to or less than 10% In particular, it
i s preferabiveert.hat the shrinkage is equal to or less than 5% The
t hernosetting shrinkage rate can be nmeasured as foll ows. 20 The
adhesi ve fil m 1%d selaoe ndtiedonvent ashkilogan vafelmptrBfics Thevthd Harame
filmis exposed wth the integrated |light quantity of 700 mJ/cn2, and
3% aqueouspai ittt ap bd F@E rpare biry 1 owedmp ictmeRydb b i d e hieTvdpl) aofi @5Esin
is utilized to develop the filmunder 0.3 MPa for 90 seconds, to
t her eby f digRrind isneaw c@stentpaift enhodide Gdrprieinh| e epokat hesih) may
surface texture neasuring instrunent (Surfcom 1400D manufactured by
Tokyo 1%ei nbé smployed, ad tthe) matSed 13N foti dHez @dhé i ve dElmel s herhehghtixing
(thickness) of the linear resin pattern. The patternis - 23 -

ratio of such a resin containing the halogen ion may be reduced.

Here, the halogen ion concentration of the adhesive film 15
can be measured as follows.
The adhesive £ilm 15 is freeze-ground into fine powder of 250
15 um or less in particle diameter.
Then 4 g of the specimen powder is precisely measured in an
extraction container made of Teflon (registered trademark), and 40.0
ml of ultrapure water is added.
The specimen is then put in an oven to perform heat-press
20 extraction at 125°C for 20 hours.
After cooling the specimen to room temperature, the specimen
is filtered to thereby obtain test solution.
Then the test solution and standard solution are introduced
into an ion chromatography, to thereby obtain the halogen ion
25 concentration by a calibration curve method.
[0045]

Further, it is preferable that minimum melt viscosity of the



further cured at 150C/ 1 hour, after which the height (thickness) of
the linear resin pattern is neasured.- 21 - Ther nosetting
shrinkage rate(% = [(pattern height before heating) - (pattern

hei ght after heating)] x 100/ ( pattern height 5 before heating)

[ 0048] Still further, it is preferable that the adhesive film
15 ret ai nsadhgftiae €hémphotuwdeyr Rngemmaistuaghesnon e Fdbic! toyl8¢idt after
keeps the filmfrompeeling off fromthe transparent substrate in a

di ci ng 10 Proedsestréixigin-curing Qtidto-furthet 19 eqisl grefer hbken Fasn
t he adhesive film 15 contains a UV-curing resin, and that

t hi cknesswi sk -@Vandaagnit tamoy dowelrethahe3l04) fFial'm- 15 is equal to or
hi gher than 40% per 1 pmin 15 thickness. In particular, it is
preferabl e that TrpatMarlarsnit faperefesalepinhat Ghemimiglametliyarn tsgity
On the other hand, it is preferable that the thicknesswi se U/

transnict t ateequialt he adheigihee £hhm 31X B -equahdtmomy drederabharedqedh to
per 1 pmin thickness. 20The WV transmttance of the adhesive film 15
can be neaswhedhasthahls®@sPa-s. Mearitie ladhgsiserkbfemaiibe kbaptdparied mum
in a thickness of 3.5 pmand exposed with a Iight of 365 nm and then
the UV transit 1 aneel tsiseqsal ¢d ov 1dwar thawb8DDIPe - spectmepteopioniEtebly
(UV- 160A manufactured 25 by Shinmadzu Corporation). Based on the
nmeasur ed vedueel ttae oldV1bwanstirdrt 0@ Persunit thickness (1 pm is

cal cul ated according to the Lanbert-Beer |aw (formula given bel ow).

- 24 - L0910( 1/ MYe migbhum melt viscosity of the adhesive £ilm 15 after the

10 photo-curing can be measured as follows.

The adhesive film 15 is exposed with an electron beam (light)
such that the integrated light quantity becomes 700 mJ/ cm?, to thereby
cure the film.

Then the minimum melt viscogity under the temperature range

15 of 50°C to 180°C is measured while increasing the temperature at the
rate of 10°C/minute from the room temperature. For example a
rheometer, a viscoelasticity measuring instrument, may be employed
to measure the minimum melt viscosity by shearing the photo-cured
adhesive film 15 at the frequency of 1 Hz, under the temperature

20 increase of 10°C/minute.

[0046]

Further, it is preferable that a wet spread factor of the
adhesive film 15 after the electron beam-curing (photo-curing) is
equal to or higher than 0.1% and equal to or lower than 50%. It is

25 more preferable that the wet spread factor is equal to or higher than
5% and equal to or lower than 30%.

The wet spread factor of the adhesive £ilm 15 after the electron



|: intensity of transmtted light, 10: : intensity of incident |ight,
c: concentration, E optical path |ength? 4: absorption coefficient
5[ 0050] Next referring nowto Figs. 1 and 2, a nethod of
manuf acturing the light receiving device 1 will be descri bed.
The photodetector 11 is placed on the support substrate 12. The
phot odet e FYTRE FRe R%PGSUrsdoatr el are then connected 10
t hrough the bonding wire W . Then as shown in Fig. 2 (A , a
large plate of giRgsEhgIste Bim 4Piightaninatead Qger e $ildcen uadfey at 60°C.
which a plurality of transparent substrates 13 is unified, is
prepar ed. Then the film ig,gXpasedarisiy Fhe dryrorpsed| biahts ahant ity af6700
the adhesive 13 film 15 is adhered. Then as shown in Fig. 2
(B) , the "UK&ES v@d i¥mamepys | egkutiengof r beeraneigeli Armonbgh grvdroxide
surrounding a region on the glass substrate 16 i ntended to cover the
phot odét ec?%’lAHil@f'I%qE'elﬁd#“el Fedleve oot bardsidm sndemp b ypelPa gor 90
sel ectively expose the adhesive film15 with 20 a light. Thus the
exposed poiAdcHRiSefte Fdexghysiean fi ¢hras drspphvter odr €600 Treintdameter.
adhesive film 15 thus exposed is devel oped by a devel opi ng sol ution
(for exanpihe ddamgkral ¢f defirecuiscsdbut Parteyn dif shganineasetadnt) . The
unexposed portion is dissolved in the devel oping solution thus to be
renoved, and th&vekpesed-lissadhdstenlfidn Tophntetreddnetlvpicagcybinishepe
thus to be left. Mire specifically, the adhesive film1l5 is left in a
grid patteithths wabom i heled -prassvihawiast oFkg. a3ylass 26 120005H4.9 MPa,
In this process of |leaving the adhesive film 15 in the frame shape,
it islpreff@rabl zeadyads .t hEhetesfttean beadienetay sfeabei ohrque pattern of
(photo-curing reaction rate) of the adhesive film15 is set to be 5
10% or hi gHer adardivhefihreroddius hgat epresorbandied te headD9edr
| oner. More preferably, the electron beamcuring reaction rate is 70%
or higher, and tWet¢ chreadsBattion (FRaet i(dnametter iaftE@Ypoess dwerdindere,
the thernosetting reaction rate nay be 0% The el ectron beam curing
reaction rcitametiert befadhesiese Podnrk) %5 pdibeetbt diefed-eupireszibngdang
phot o- DSC ( DSC6200 and UV exposure unit UV-1, both manufactured by
Sei ko I nstrument[0odd]) . An unexposed adhesive film (adhesive filmA)
and an adhesive film (adhesive filmB) exposed in advance to a |ight
of a gq@antity reguthed,dt jpaprefarekpodliae C(HOOneaKtiR)y aheinkage rate
prepared, and both are subjected to photo-

of the adhesive film 15 after curing at 150°C/1l hour is equal to or

less than 10%. In particular, it is preferable that the shrinkage
is equal to or less than 5%.
The thermcsetting shrinkage rate can be measured as follows.
20 The adhesive film 15 is laminated over a silicon wafer at 60°C.
Then the film is exposed with the integrated light quantity of 700
mJ/cm®, and 3% aqueous solution of tetramethyl ammonium hydroxide
{(TMAH) of 25°C is utilized to develop the film under 0.3 MPa for 50
seconds, to thereby form a linear resin pattern of 200 pm in line
25 width. A surface texture measuring instrument (Surfcom 1400D
manufactured by Tokyo Seimitsu Co., Ltd.) is thenutilized to measure

the height (thickness) of the linear resin pattern. The pattern is



15 DSC neasurenent (illum nance 50 mMNVWcnR2, for 3 m nutes) . Based on
the calorific value of the respective_aghesive filnms, the electron
beam curing reaction rate is cal cul ated according to the foll ow ng

f or mul a. El ectron beam curing reaction rate (%9 = |
(calorific value 20 of filmA) - (calorific value of filmB)] x 100/

( cal ori figuraledecatedi diniBoofP058bur, after whitBkhd heigher mBseikddcrd)
reaction rate of the adhesive film 15 can be obtained utilizing a

FT- 1 R (Parsfyaihel 000 eafandé ¢ty rby i d5mEgsletarEl mer Co., Ltd.)

The unexposed adhesive filmA and the adhesive film B exposed in

advance to a |i giMergbsacguagt shyirnedd Fedeloy Pat fRitRc@XPRSUGIE: befdhe
- (700 mi/cnR) are prepared, and both are subjected to FT-I

spect r omethaat( er (phcidreheilfict 4FRS) heathad) Pasadogn paep@EH Geight
ring-derived peak intensity (vicinity of 1512 cm 1) of the IR

spect r ym therorebthaibaedgand the thernosetting functional group-derived
peak 5 intensity (for exanple, epoxy group-derived peak intensity
(vicinity of 915 gwag)) , the thernal reaction curing rate is

cal cul ated according to the follow ng fornula. Thermal reaction

curing rate (9 stihi1(kEQeenpsetit ng; iPraetiopad AURTECRRVEH  PEaKi 1n 15
intensity of filmA) / (aronatlc ring peak 10 intensity of filmA)]

[ (thernosgitding famedd eﬁél_phgfceueugfﬁg vchH%aﬁeg%ﬁ FEEl@ity ichAt I%)eeﬁas
(aromatic ring peak intensity of her nosetting

functi onal g8 @upmderdygdeP o'f@tﬁf&ﬁ EMe thrafn'sbaké&)lt su@a%'&@%&'ﬁa Bidi&ing
peak intensity of filmA) | Tn the case, for exanple, where the

adhesiyye fﬁfé@égg_contalns 15 a bisnmal eim de resin, the peak of the
mal ei m de ‘group may be adopted as the theinnsetting functi onal
group-derived peglpad;i kewi se, in the case where the adhesive film 15
contains a cyanate ester resin, the peak of the cyanate ester group

may be adopt ed. é%(%?’]fu%%@% 0} 858 HRFLEabPe 1ndsS drlienafbeedel Pty 15

each region int

containg a UV-curing resin, and that thicknesswige UV transmittance
of the adhesive film 15 ig equal to or higher than 40% per 1 pm in

15 thickness. Inparticular, it ispreferable that the UV transmittance
is equal to or higher than 45%.

On the other hand, it is preferable that the thicknesswise
UV transmittance of the adhegive film 15 is equal to or lower than
70% per 1 pym in thickness.

20 The UV transmittance of the adhesive film 15 can be measured
as follows.

The adhesive film 15 is prepared in a thickness of 3.5 pm and
exposed with a light of 365 nm, and then the UV transmittance is
measured with a UV-visible spectrophotometer (UV-160A manufactured

25 by Shimadzu Corporation). Based on the measured value the UV
transmittance per unit thickness (1 um) is calculated according to

the Lambert-Beer law {(formula given below) .



to cover the photodetector 11. In the process of dicing the glass
substrate 16, the adhesive film 15 remagpqning in the frane shape is

al so diced. Dash-dot lines of Fig. 2W indicate the dicing |ine.
Through such process, the transparent substrate 13 and the franme 25
portion 14 | ocated on the transparent substrate 13 can be obtai ned,

as shown in Fi gLo2.{(@)/I,) Thesrlt he transparent substrate 13 with the
frame portion 14 - 27 - provided thereon and the support substrate

12 are di sposed Isoimseh®l oppdseraandi tathieligrandI§.heintransiar efitincident
substrate 13 and the support substrate 12 are bonded by neans of the
frame portiigghtl4c:Tooheemorae: idet,aiel: edptideel tpeaths fanghh, subsdlbratretidn
and the support substrate 12 5 are pressed or heat-pressed with the
frame portisatfli4ikekbd t her ebet ween. Here, although the

adhesive film 15 is diced before the support substrate 12 and the
transparent subsfoosiog 13 are bonded in this enbodi nent, instead for
exanpl e the support substrate 12 may first 10 be adhered to the gl ass
substrate 16, afNest waiehr-irienedhesrigs f iland 3, andethed gifassnufacturing
substrate 16 may be diced. [0054] Next the advantages of this
enmbodi nentcivd 11ighewrbee desed i disd deeneunlerbe gt tibed . enbodi ment, the
frame portion 14 is provided between the transparent substrate 13 and
the support substHeabBotddetdc:ds 1di Lechlaceatiber ele tipddtese sabbstdat as .
12, 13. Since the franme portion 14 is not |ocated on the

phot odet ectigy phdtoddeadicrmel paid £B8 slépbst kepisti-aes woatadhengeditcted
phot odet ecting portion 111 of the 20 photodetector 11. Accordingly,
the |ight feefigH RBedBY¥hEend wake fll |y exhibit the desired

per formance. [0055] Further in this enbodi nent, since the

frame portion 1l4pHes, peoyheiad ibervgen e sunpefd psubstsiRatsd anskdhee
trans par ent

(light-transmissive plate) 16, in which a plurality of transparent
substrates 13 is unified, is prepared.
And to the surface of the glass substrate 16, the adhesive
15 film 15 is adhered.
Then as shown in Fig. 2(B), the adhesive film 15 is left in
a frame shape in a region surrounding a regicon on the glass substrate
16 intended to cover the photodetector 11. To be more detailed, a
photomask is employed to selectively expose the adhesive film 15 with
20 a light. Thus the exposed portion of the adhesive film 15 is
photo-cured. Then the adhesive film 15 thus exposed is developed
by a developing solution (for example, an alkali agueous solution
or an organic solvent). The unexposed portion is dissolved in the
developing selution thus to be removed, and the exposed is undissolved
25  in the developing solution thus to be left. More specifically, the
adhesive film 15 is left in a grid pattern as shown in the plan view

of Fig. 3.



25 substrate 13, the frame is formed so as to be higher conpared with
the case where the franme is provided bejgeen the photodetector 11 and
the transparent substrate 13. Adjusting the UV transmttance - 28 -
of the adhesive film15 per 1 gmto 40% or hi gher assures that the
adhesive film15 is sufficiently photo-cured even when the adhesive
film215 is thickoob@0d56] 5Also, in this enbodi mrent the photodetector
11 and the support substrate 12 are connected through the wire W and
t he outer regi odnofthibegmidess\Wi slesurimguniedadiestike frBmMES in the frame
Since the hal ogen ion concentration of the adhesive film 15

consti t ut igigapteheif rianprebetalole that scisetléotben bRAmppriory Fesetiod kate
10 wire can be prevented from bei ng corroded by hal ogen gas energing
fromthe f{@Arecpenking AdactiRR57hté} sOf treXmdfebhee zRIAM L6 L8 ddte to be
frame portion 14 enables inproving the noisture perneability of the
frame porticnofshichbr Sk e angenssdt Eingomsa iRl sS4 Bg b#esvs or lower.
condensation in the space enclosed by the franme portion 14, the

t ranspar emorzlibstrateblyy, tanrdelbetscpiddn subshd atend2on 8888]is 70% or
Further, the support substrate 12 is provided with amultitude 20 of

i nt er connagichehqr sd dhRet BOPmoRARGANd Aght icadirsé iiRg1bBe M BwEHM MRkk,
viscosity of the adhesive film 15 under the tenperature range of 50C
to 180C affies thkempheteifdridrdion30008 Mas wy dxower allows the
adhesive film1l5 to fit wth the surface profile of the support

substrate 12, thgse enbaptsbldbaihesk-oigbeimreednt PeradieshveafihédiAd film
10 15 can be obtained utilizing a photo-DSC (DSC6200 and UV exposure unit

UV-1, both manufactured by Seiko Instrument Inc.). An unexposed

adhesive film (adhesive £ilm A) and an adhesive film (adhesive f£ilm

B} exposgsed in advance to a light of a quantity required for pattern

exposure (700 mJ/cm®) are prepared, and both are subjected to photo-

15 DSC measurement {(illuminance 50 mW/cmz, for 3 minutes). Based on

the calorific value of the respective adhesive films, the electron

beam curing reaction rate is calculated according to the following

formula.
Electron beam curing reaction rate (%) = [(calorific value
20 of film A) - (calorific value of film B)] x 100/( calorific value
of film A)
foo52]

Also, the thermosetting reaction rate of the adhesive film
15 can be obtained utilizing a FT-IR (Paragon 1000, manufactured by

2% PerkinElmer Co., Ltd.).
The unexposed adhesive film A and the adhesive £ilm B exposed

in advance to a light of a quantity reguired for pattern exposure



25 and the support substrate 12. On the other hand, adjusting
the mnimumnmnelt viscosity of the adhesjye_film 15 under the
tenperature range of 50C to 180C - 29 - after the photo-curing to 1
Pa-s or higher, or 500 Pa-s or higher in particular, enables
inhibiting the adhesive film 15 from excessively spreadi ng. [0059]

S5Furt her, exdjusili/eg’)t heravgtreppiredd dadtchobreheulaihesid ed FiraTas
after the electron beamcuring to 0.1% or higher allows the adhesive

film15 t eedgddtrenkebrizhénstippordE stihssf ale tidest husriehdaskedgordiesiagtic
bet ween the adhesive film 15 and the support substrate 12. [0060]

10Sti |l f urirpderadiasidang dttndl@ctrieriniegscusingmreast t he IR c@um
the adhesive film15 to 10% or higher in the process of |eaving the

adhesi ve filun thrassedesnd ke thermshasiivig Flhatildndls oitvly-ferived ipak
the frame-shaped pattern. Al so, adjusting the thernosetting reaction

rate of t hendénAadesioteetddpid, 00988 gFobPWRIr ivRdtd KT RCasS t§f (vicinity
| eaving the adhesive film 15 enabl es achieving sufficient progress of

the ther nosetdisngn'93Gt ke Whehnzd heedtg chheusuRp Gfdtes UBS baBEE] diecand
the transparent substrate 13, thereby assuring the adhesion between

the supporic&ishbate L8ecansl i@y #bgRargnt substrate 13 by nmeans of
t he adhesive 20film [0061]

Thermal reaction curing rate (%) = { [ (thermosetting functional
group-derived peak intensity of film A)/(aromatic ring peak

10 | intensity of f£ilm A)] — [(thermosetting functional group-derived
peak intensity of film B) / (aromatic ring peak intensity of £ilmB) ]}
x 100/ [({thermosetting functicnal group-derived peak intensity of
film A)/ (aromatic ring peak intensgity of f£ilm A)]

In the case, for example, where the adhesive film 15 contains

15 a bismaleimide resin, the peak of the maleimide group may be adopted
as the thermosetting functional group-derived peak. Likewise, in
the case where the adhesive film 15 contains a cyanate ester resin,
the peak of the cyanate ester group may be adopted.

[0053]

20 The glass substrate 16 is then diced into each region intended
to cover the photodetector 11. In the process of dicing the glass
substrate 16, the adhesive film 15 remaining in the frame shape is
also diced. Dash-dot lines of Fig. 2(B) indicate the dicing line.
Through such process, the transparent substrate 13 and the frame

25 portion 14 located on the transparent substrate 13 can be obtained,
as shown in Fig. 2(C).

Then the transparent substrate 13 with the frame porxtion 14



Still further, setting the thernbsetting shrinkage rate of the
adhesive filmthrough curing at 150C/' 1 hour to be 10% or | ower
enabl es reducing fluctuation in height of the frane portion 14 25
constituted of the adhesive film15. [0062] It is to be noted that

the present invention is not limted - 30 - to the foregoing
enbodi nentprafidicthaherarh bhaathorspphd: iFHN-RVARBM S atre Sikgtbd 8Btas to
that allows achieving the object of the present invention wll be

i ncluded idhddde PLESAheh) VAR itdB. t ddhsfiahend &@Wtexadl eSndthdalighort
t he enbodlnent specifies that 5 the preferable noisture perneability

of the adhagiateakil 1M L2cBasidEsy aeeAEML NGt Frine F920&B14S 30 be more
[ g/ n2-24h] or higher, the present invention is not limted to such

setting. RodcLX200! €ne thanagheshy @ubkt bub@) Dend AREHSE-BS stiBshaMe: 12
| ow noi sture perneablllty to thereby keep noi sture from being

transmist t egrd HrRuabst Be feaBraateh FOLAr F1ah ganRat %BE%@SM nidiigl |y
preventing thé intrusion of noisture into inside t frame.

Al so, alt hgughddheadhesive film15 is diced at a tlne when the gl ass
substrate 16 is diced in the enbodi nent, instead the adhesive film 15

may be kept fromdei n&ﬁ{&g% tﬁé’édﬁé@i% e85 15hovgi déa bBrbL8 théd dddgeet

Ain Fig. 4 indicates the dicing [ine) . In this case, the adhesive

Film 15 may,he exposed Wit fh& éfaeﬁba%@ness&@sﬂfe&\ée 1t3hsradﬂ9§§aé/@ il Bk s
15 in a plurality of frane-shaped portions. [Wrking exatipl es]

[0063] 20RerssiRh  WehEL O RERBRERIY chBCRERHANbubBY NS A2 Mk e R8c

10 be adhered to the glass substrate 16, after which the adhesive film
15 and the glass substrate 16 may be diced.

[0054]
Next the advantages of this embodiment will now be described
hereunder.

15 In this embodiment, the frame portion 14 is provided between
the transparent substrate 13 and the support substrate 12, and is
directly adhered to these substrates 12, 13. Since the frame portion
14 ig not located on the photodetector 11, the frame portion 14 is
kept from contacting the photodetecting portion 111 of the

20 photodetector 11l. Accordingly, the light receiving device 1 can
fully exhibit the desired performance.

[0055]
Further in this embodiment, since the frame portion 14 is
provided between the support substrate 12 and the transparent

25 gubstrate 13, the frame is formed so as to be higher compared with

the cage where the frame is provided between the photodetector 11

and the transparent substrate 13. Adjusting the UV transmittance



[ Wor ki ng exanple 11 1) Synthesizing a curable resin that
hardenabl e with either |light or heat (aggylic-nodified phenol resin)
25600 g (OH approximately 4 equival ent) of MEK sol ution of phenol
novol ac (Phenolite TD 2090- 60M manuf actured by DI C Corporation)

contai ning 70% of nonvolatile matter was put in a 2-liter flask, and

- 31 - 1 gofotther adesd wanifidmant @2 lgunf tdyddroqui mbylemeseuaddethatabte
then the solution was heated to 110C. 284 g of glycidyl nethacryl ate
(2 nol) weasitdrdippeefliim 130ismsuittésient by pheteetuted ryveafwlem whecithesive
stirring reaction was performed at 110C for 5 hours, to thereby 5
obt ai n phefidim n6vakathtckt ai ni ng nmet hacryl oyl group and 80% of

nonvol atile matter (methacryloyl group nodification ratio 50%

[ 00641 2) Preparf@osed of resin varnish 6.1wt % of acrylic resin
conmpound 10(2,2 -lois {4 - ( acryl oxydi et hoxy) phenyl }propane , NK
Ester A-BPE -4 mdruf,ath whed dypodshinerNaklasphatChetecadr € and thédupport
| i quid under roomtenperature, to serve as the photo-curing resin;

12. 1wt % of siepon tees? mrcEpoaherc Mt thdonan ufacired byn®ltCe cuter region
Corporation) to serve as the thetnosetting resin; 6.4wt % of silicone
epoxy residf (Béleritd5wlds rauntfaciasde bybyhdofvfoer.ni ng Toray Co., Ltd.)

; 27.0wmt % of the (neth) acrylic-nodified phenol resin synthesized as

above, to serve gifidehehsuralbgerd eshncihedntiar-denabr ecivd Hihektikerfilm 15
light or heat ; 1.9w % of photopol ynerization starter (|1BGACURE 651

manuf act ur @shdni tdcthagSpesirabing Kheariceal 5 iGosporat bergos pgh.cL&wet, the
porous filler 20 (nolecular sieve 3A manufactured by Union Showa K

K.) tacserveraizanhgefl préwsntaandrdsh Butlg dorretibil oy Md1derh0g8s témerging
serve as solvent were scal e-wei ghed, and a di sperser was enpl oyed to

stir the sprdi iR Frap@08orPiah ara one hour, to thereby prepare the
resin varnish. [0065]
[0057]
Also, mixing the zeolite in the frame portion 14 enables
improving the moisture permeability of the frame portion 14.
15 Such arrangement allows suppressing dew condensation in the
space enclosed by the frame portion 14, the transparent substrate
13, and the support substrate 12.
[0058]
Further, the support substrate 12 is provided with a multitude
20 of interconnects formed thereon. Accordingly, adjusting the minimum
melt viscosity of the adhesive film 15 under the temperature range
of 50°C to 180°C after the photo-curing to 30000 Pa-s or lower allows
the adhesive film 15 to fit with the surface profile of the support
substrate 12, thus enhancing adhesion between the adhesive film 15
25 and the support substrate 12.

on the other hand, adjusting the minimum melt viscosity of

the adhesive film 15 under the temperature range of 50°C to 180°C



253) Making up an adhesive film The foregoing resin varnish
was applied to a base material pol yeste59f| | m (T100G 25 pmin

t hi ckness, nmanufactured by M tsubi shi 32 - Plastics, Inc. ) with a
comma coater, and dried at 80C for 10 minutes, to thereby obtain an
adhesive filmof 50 pmin thickness. [0066] [W)r ki ng exanpl e 2] 5The

Same procesf ashBephOfdBs1dnd B8 YO5ki NG rexagRle, bor 60ePh- & Nt Hibfer
follow ng resin was enpl oyed as the curable resin that hardenabl e

Wi th eithefy |jght Qi abeatnables lnhlémteﬁéyéﬁec a%@eewa%lmsw #13% Ng
a carboxyl group and an acrylic group in the side chain (Cyclomer P.

ACA 20M manidactiveed 49 -byafxicel Cytec Co., Ltd.) was enployed as
the curable resin that hardenable with elther | ight or heat. [0067]

[ Wor ki ng exanpl eg3ko The sane process was perfornmed as
t he wor ki ng exanpl e 1 except 15 that the mixture of the resin

varni sh was arr G- %
(2, 2 IBb| s{4- (?g'r&??lo%d%&i hoxy %%%ny g%e(ﬁﬁaeé%&NE%%ﬁr%%—g%%? —

manuf act urgd hy Shinz Nakanur g, %ge%m eahgg ro g A b hh§ gam#bo B the

roomtenperature, to serve as the phOtO uring resin
bi s- A adhesive £11m 15 to £it with the support substrate 12, thus enhancing
adhesion between the adhesive film 15 and the support substrate 12.
[0060]
10 Still further, adjusting the electron beam curing reaction

rate of the adhesive £film 15 to 10% or higher in the process of leaving
the adhesive film 15 assures that the adhegsive £ilm 15 is duly formed
in the frame-shaped pattern.

Also, adjusting the thermosetting reaction rate of the

15 adhegive film to 90% or lower in the process of leaving the adhesive
film 15 enables achieving sufficient progress of the thermosetting
reaction when adhering the support substrate 12 and the transparent
substrate 13, thereby assuring the adhesion between the support
substrate 12 and the transparent substrate 13 by means of the adhesive

20  £ilm.

[o0E1]

Still further, setting the thermosetting shrinkage rate of
the adhesive film through curing at 150°C/1 hour to be 10% or lower
enables reducing fluctuation in height of the frame portion 14

25 constituted of the adhesive film 15.

[0062]

It is to be noted that the present invention is not limited



20 novol ac epoxy resin (Epiclon N-770 manufactured by DI C
Corporation) to serve as the thernosettigig-resin; 3 .5wt % of silicone
epoxy resin (BY16-115 manufactured by Dow Corning Toray Co., Ltd.)
26.2Wm % of the (neth) acrylic-nodified phenol novolac resin

synt hesi zed according to the working exanple 1; 0 .9w % of

phot opol yner tzatfborgdbng eabbdiméhtRGAGIRNE t 6l ifiratachared yprCivieaents
Speci alty Chemi cals CoLporation) ; 23 .4w % of silica filler (5E2050
Admat echs t@o.sucht dxfeto sertveldsowshechiberganithef chlject ahdIR5 prawtdt
of methylethyl ketone - 33 - to serve as the solvent. [0068]

The adhesiierehitine wblailbedrmdoded hg tle tdreseespeateneiowr Ki ng

exanpl es were subjected to evaluation in terns of noisture 5

perneabi l ity ratTe, chad agesw exangbceal tlabugint haiembod imeet tpekbs €bsd tiiat
under the tenperature range of 50C to 180C after photo-curing, wet

spr eadsf aditer padferaljilrotarctirrenge rogaath i WYt i rcentss bflaeseve £ilm 15 ndasared
the eval uati on of those aspects was perfornmed according to the

descri pti aredordihg esbot$ neotas-B0Teezwdyahenghh of liitthdd,ghthef present
phot o-curing the adhesive filmwas set at 365 nm Further, as the
exposur e utiventAwdel s HMV2GG¢dmedghabtdagtednhy Qde MraubBe! uhengiHegive
Ltd. was enployed. The integrated |light quantity was set to be 700

ml/ cnR.  £ilm may be fdariBblas tEhavel Bdwiheipehreabirhbilyi T Bl t¥ahereby
measured as 15 fol |l ows. The adhesive filnms were stuck to each
ot her w tlkeed aisatiee sedm aleitlCriranbhetedy drakrRcuPthef famdf 3G6hpm
in thickness, and after exposure with an exposure unit with the |ight
anmountyoof Aarigbhent dnayelLngtbi30b, pibviheidd lkhewas: silljecbedndi®ture
thernosetting 20 at 120C for one hour, and at 180C for another hour.
The cured {fpddnitidseobhal fegnavas eval uated according to the noisture
pervious cup process (JI'S Z0208-B) under the environnent of 40C 90%

to thereby obtaim d1earehstdt - HeermBabi{d tsihate. 1E0P6}d at a time when

the glass substrate 16 is diced in the embodiment, instead the
adhesive film 15 may be kept from being diced, for example as shown
15 inFig. 4 (line A in Fig. 4 indicates the dicing line). In this case,
the adhesive film 15 may be exposed with a light so as to leave the
adhesive f£ilm 15 in a plurality of frame-shaped portions.
[Working examples]
[0063]
20 Hereunder, working examples of the present invention will be
described.
[Working example 1]
1) Synthesizing a curable resin that hardenable with either
light or heat {acrylic-modified phenol resin)
25 600 g (OH approximately 4 equivalent) of MEK sclution of phenol
novolac (Phenolite TD-2090-60M manufactured by DIC Corporation)

containing 70% of nonvolatile matter was put in a 2-liter flask, and



- 34 - [Table 1] Working Exanple 1 Wirking Exanple 2 Wrking Exanpl e
3 Hal ogen ion concentration (PPn) 98.1 43.8 4.8 Moisture Perneability
Rat e 400C/ 90% [ g/ n224h] 81.4 79.8 20.1

10

15

20

25

1 g of tributylamine and 0.2 g of hydrogquinone were added, and then
the solution was heated to 110°C. 284 g of glycidyl methacrylate
{2 mol) was dripped in 30 minutes intc the solution, after which
stirring reaction was pericrmed at 110°C for 5 hours, to thereby
obtain phenol novolac containing methacrylovl group and 80% of
nonvolatile matter (methacryloyl group modification ratio 50%).

[o064]

2) Preparation of resin varnish

6.1lwt% of acrylic resin compound
(2,2-bis{4- (acryloxydiethoxy)phenyl jpropane, NK Ester A-BPE-4
manufactured by Shin-Nakamura Chemical Co., Ltd.), liquid under room
temperature, to serve as the photo-curing resin; 12.1lwt% of epoxy
resin (Epiclon N-770 manufactured by DIC Corporation) to serve as
the thermosetting resin; 6.4wt% of silicone epoxy resin (BY16-115
manufactured by Dow Corning Toray Co., Ltd.); 27.0wt% of the
(meth}acrylic-modified phenol resin synthesized as above, Lo serve
as the curable resin that hardenable with either 1ight or heat; 1.9%wt%
of photopolymerization starter (IRGACURE 651 manufactured by Ciba
Specialty Chemicals Corporation); 31.8wt% of porous filler
(molecular sieve 3A manufactured by Union Showa K. K.) to serve as
the filler; and 14.7wt% of methylethyl ketone to serve as solvent
were scale-weighed, and a disperser was employed to stir the solution
at 5000 rpm for one hour, to thereby prepare the resin varnish.

[0065]

3) Making up an adhesive f£ilm

The foregoing resin varnish was applied to a base material

polyester £ilm (T100G, 25 pm in thickness, manufactured by Mitsubishi



M ni mum Melt Viscosity (Pa. s) 2074 883 1810 Wet Spread Factor (%
18.1 10.2 14.1 WV Transmttance (% 50 $9 65 [0070] Then a
|l i ght receiving device was nade up according to the 5 process
described in the enbodi nent, utilizing the adhesive filmfromthe
respective worki ng exanpl es. Here, the exposure was perforned
with a | i dltasefc365mam)i wi tlaw eloamgt doard, | Aighiir e unts oofc &0 1 0ddienRes,
and the devel opnent was perforned in 3% tetraar oni um hydroxi de
(TVMAH), undercharspiyaygbtain an adhesive film of 50 um in thickness.

[0066]
[Working example 2]

5 The same process was performed as the working example 1, except
that the following resin was employed as the curable resin that
hardenakble with either light or heat.

An acrylic copolymer resin having a carboxyl group and an
acrylic group in the side chain (Cyclomer P, ACA 20M manufactured
i0 by Daicel Cytec Co., Ltd.) was employed as the curable resin that
hardenable with either light or heat.
[0067]
[Working example 3]
The same process was pexformed as the working example 1, except
15 that the mixture of the resin varnish was arranged as follows.
7.8wt% of acrylic resin monomer
(2,2-bis{4- (acryloxydiethoxy) phenyl }propane, NK Ester A-BPE-4
manufactured by Shin-Nakamura Chemical Co., Ltd.), liquid under room
temperature, to serve as the photo-curing resin; 12.9wt% of bis-A
20 novolac epoxy resin (Epiclon N-770 manufactured by DIC Corporation)
to gerve as the thermosetting resin; 3.5wt% of silicone epoxy resin
(BY16-115 manufactured by Dow Corning Toray Co., Ltd.); 26.2wt% of
the (meth)acrylic-modified phenol novolac resin synthesized
according to the working example 1; 0.9wt% of photopolymerization
25 starter (IRGACURE 651 manufactured by Ciba Specialty Chemicals
Corporation); 23.4wt% of silica filler (SE2050 Admatechs Co., Ltd.)

to serve as the inorganic filler; and 25.3wt% of methylethyl ketone



10 pressure of 0.1 MPa for 90 seconds. Al so, the adhesive filmwas
patterned in a grid pattern, in which the adhesive filmwas given a
width of 100 pmand formed so as to surround the region to cover each
phot odet ector in a frane shape. In the process of |eaving the
adhesive filmin the frame shape, 15 the photo-curing reaction rate
and t he t her gesekt Angckeasiliwmer.ate of the adhesive filmwas set as
foll ows. The nmeasurenent nmethod of - 35 - the photo-curing reaction
rate and the themooeggtting reaction rate of the adhesive filmis as
described in the enbodi nent. Here, the epoxy group-derived peak
intensity was adept adhasitderiher m@sat héddadditedingnab greUp=gardried
peak intensity. 5[0071] [Table 2] Wbrking Exanple 1 Wrking Exanpl e
2 \Wor Ki ng wexdiipheedaifidid wee | fighFRact 80 &alleb% ol0i84erms of moisture

5

10

15

20

25

permeability rate, halogen ion concentration, minimummelt viscosity
under the temperature range of 50°C to 180°C after photo-curing, wet
spread factor after photo-curing, and UV transmittance.

Here, the evaluation of those aspects was performed according
to the description in the embodiment.

The wavelength of the light for photo-curing the adhesive film
was set at 365 nm. Further, as the exposure unit, model HMW-201GX
manufactured by Ork Manufacturing Co., Ltd. was employed. The
integrated light quantity was set to be 700 mJ/cm?.

Meanwhile the moisture permeability rate was measured as
follows.

The adhesive films were stuck to each other with a laminator
get at 60°C to thereby make up a £ilm of 100 pm in thickness, and
after exposure with an exposure unit with the light amount of 750
mJ/cm® (wavelength 365 nm) the £ilm was subjected to thermosetting
at 120°C for one hour, and at 180°C for another hour. The cured film
thus obtained was evaluated according to the moisture perviocus cup
process (JIS Z0208-B) under the environment of 40°C/90%, to thereby
obtain the moisture permeability rate.

[0069]



95 Thernosetting reaction rate (%9 0 7 0O [0072] Also, the
transparent substrate and the support_sypstrate were 10 bonded to
each other by heat-pressing (tenperature 110C, duration 10 seconds,
pressure 1 MPa). Thereafter, the substrates were cured at 120C for
one hour, and then at 180C for two hours. It has been
confirnmed that t[fmabhieghy receiving device thus obtained bears desired

char act erd-stics—and shows no fallure in-.15 operation
Further, |the coefficient of thermal |expansigon of wbbRihdg ame (Ofodiigy
| i ght regeiving device has proved tq be as showh bel ow, thrjough
nmeasurenent thereof according to the meihod descekbegdié m t Nerxample 3
enbodi nent—which confirnms that flugdtuation in heij gh'r of the frame 20
due to heataiicpRasesn URsierertitiaeBu r anient of useigap be suppg gpsed.
[ 0073]

{ppm)

Moisture Permeability Rate | 81.4 79.8 20.1

40°C/90%

[g/m?24h]

Minimum Melt Viscosity 2074 883 1810

(Pa-s)

Wet Spread Factor (%) 18.1 10.2 14.1

UV Transmittance (%) 50 59 €5

[0070]
Then a light receiving device was made up according to the
5 process described in the embodiment, utilizing the adhesive film from
the respective working examples.

Here, the exposure was performed with a light of 365 nm in
wavelength and light amount of 750 mJ/ cm?, and the development was
performed in 3% tetraammonium hydroxide (TMAH), under a spray

10 pressure of 0.1 MPa for 90 seconds. Also, the adhesive film was
patterned in a grid pattern, in which the adhesive film was given
a width of 100 um and formed so as to surround the region to cover
each photodetector in a frame shape.

In the process of leaving the adhesive £ilm in the frame shape,

15 the photo-curing reaction rate and the thermosetting reaction rate

of the adhesive film was set as follows. The measurement method of




- 36 -
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[ Tabl e 3]
Exanpl e 3 Coefficient of themal

Wor ki ng Exal Li pl e 1 Worki ng Exanple 2 Wrking
expansion (ppm 65

the photo-curing reaction rate and the thermosetting reaction rate

of the adhesive f£ilm is as described in the embodiment. Here, the

epoxy group-derived peak intensity was adopted as the thermosetting

functional group-derived peak intensity.

[0071]
[Table 2]
Working Working Working
Example 1 Example 2 Example 3
Photo-curing reaction | 90 84 95
rate (%)
Thermosetting 0 7 0
reaction rate (%)

[0072]

Also, the transparent substrate and the support substrate were
bonded to each other by heat-pressing (temperature 110°C, duration
10 seconds, pressure 1 MPa). Thereafter, the substrates were cured
at 120°C for one hour, and then at 180°C for two hours.

It has been confirmed that the light receiving device thus
obtained bears desired characteristics, and shows no failure in
operation.

Further, the coefficient of thermal expansion of the frame
of the 1light receiving device has proved to be as shown below, through
measurement thereof according to the method described in the
embodiment, which confirms that fluctuation in height of the frame

due to heat imposed under the environment of use can be suppressed.

[0073]




78 61 - 37 - CLAIM5 1. Alight receiving device, conprising:

a support substrate provided thereon wi{h a photodetector including a
phot odet ecting portion and a base substrate on which said 5
phot odet ecting portion is provided; a transparent substrate |ocated
so as to oppose a face of said support substrate on which said

phot odet ect or i gTpBQ¥ ded; and a frame portion di sposed

bet ween a_|_d_g_u_p.pg4'_t_g_u_bs_t_r_a_t_e and said transparent substrate so as

to surroynd sai d photodet ect or | ybewhegei n SchbﬂHjﬁ%E por t| Abrksng
formed through sel ectively exposing a UV-cur|ing adhesive filmwth

the W and renovi ng an unexpose¢gxpepison; Example $ai d pehesbie 3
filmis flornmed of a resin conppsition contailning a NV -curing resin,

a ther nosqic;éﬂfgcﬁgﬁtrb@egeﬁngyr akl e resin thajg 15 har denapke with

ei ther WY or heat; hal pgen i on concegntration of spid adhesive
filmis eog%bngqogr (bgyer than|500 ppm and W trpansnittance
of said ddhésive fl|ﬁ1lS equal ito or higher [than 40% per pm.in

t hi ckness.



20 2. The light receiving device according to any of claim1l, wherein
said adhesive filmis formed of a resimgonposition further
containing a filler, and noisture perneability rate of said adhesive
25 filmis equal to or higher than 30 [g/nR-2411] when neasured
according to JIS Z0208-B. - 38 - 3.The light receiving device
accordi ng diaIofcai m 2, wherein said filler includes a porous filler
and said porous filler is zeolite. 5 4. The |ight receiving device
accordi ng 1.0 anwy QfigataraBeivig FHevdber ecomsai=dreur abl e resin that
hardenable with either UV or heat contains a (neth)acrylic-nodified

phenol resin or zastppbi} astlydt €atac pttopotiyderhamiramiithgaaphotodetector
(met h)acryl oyl group. 10
including a photodetecting portion and a base substrate on which said
5 photodetecting portion is provided; a transparent substrate located
so as to oppose a face of said support substrate on which said
photodetector is provided; and
a frame portion disposed between said support substrate and
sald transparent substrate so as to surround said photodetector;
10 wherein said frame portion is formed through selectively
exposing a UV-curing adhesive film with the UV and removing an
unexpogsed portion;
said adhesive film is formed of a resin composition containing
a UV -curing resin, a thermosetting resin and a curable resin that
15 hardenable with either UV or heat;
halogen ion concentration of said adhesive film is equal to
or lower than 500 ppm; and
UV transmittance of said adhesive £ilm is equal to or higher
than 40% per 1 um in thickness.
20
2. The light receiving device according to any of claim 1,
wherein
said adhegive film is formed of a resin composition further
containing a filler, and moisture permeability rate of said adhesive
25 film is equal to or higher than 30 [g/m?-24h] when measured according

to JIS Z0208-B.



5. A nethod of manufacturing a |ight receiving device, conprising:

pl aci ng a photodetector including a phojgdetecting portion and a base
substrate on which said photodetecting portion is provided, 15 on a
support substrate; adhering an adhesive filmcontaining a W
-curing resin, a thernosetting resin and a curable resin that

har denabl & wi t h Teiet héghtirerehealy deetlca dcasharent slbshirate to be
| ocated so as to oppose said support substrate; 20sel ectively
exposi ng sai d adineskie Saidwiillear WMcandes ermpovegisadilibex posei
portion, thereby |eaving said adhesive filmin a frame shape in a
regi on surroundigagdapbeguent Uil 3aiid teabspar ent substrate that is to
cover sai d photodetector when said transparent substrate is placed so
as to oppose said support substrate; and 25di sposing said support
substrate and said transparent substrate so as to oppose each ot her
and adberiqg saiTthes Apghtt réckistiTal eeatide s@tcbidians par anlr sfihslaiaise 1byo
said frane-shaped - 39 - portion constituted of said adhesive film
6. The nethmpd of manufacturing a |ight receiving device according to
claim5, 5wherein mininmumnelt viscosity of said adhesive filmis

equal to or hi ghelerhansdi PaugaBnd wiial ther tardewablhat3@90Rer UV or
Pa- sunder a tenperature range of 50C to 180C, after the UV-curing

with an i nfegr abedalihghd aat)idctyot c7Q83 181 & BhehBl Tredhie dtshod of
manuf acturing a light receiving device according to claim5 or 6,
(meth) acrylic acid polymer containing a (meth)acryloyl group.

10
5. A method of manufacturing a light receiving device,
comprising:

placing a photodetector including a photodetecting portion
and a base substrate on which said photodetecting portion is provided,

15 on a support substrate;

adhering an adhesive film containing a UV -curing resin, a
thermosetting resin and a curable resin that hardenable with either
UV or heat over a transparent substrate to be located so as to oppose
said support substrate;

20 selectively exposing said adhesgive filmwith a UV and removing
an unexposed portion, thereby leaving said adhesive £ilm in a frame
shape in a region surrounding a region on said transparent substrate
that is to cover said photodetector when said transparent substrate
igs placed so as to oppose said support substrate; and

25 disposing said support substrate and said transparent

substrate so as to oppose each other and adhering said support

gubstrate and said transparent substrate by said frame-shaped



wherein a wet spread factor of said adhesive filmafter the UV-curing
with said integrated |ight quantity of ¥9§0-mJ/cnR2 is equal to or

hi gher than 0.1% and equal to or |ower than 50% 15 8. The nethod of
manuf acturing a light receiving device according to any of clains 5
to 7, wherein said adhesive filmcontains a thernosetting resin; and
20sai d | edmigosatdnadhasiad ofi emidnadhdésiare fSAape i ncl udes adj usting
a W curing reaction rate of said adhesive filmto equal to or higher

than 10% and a thernosetting reaction rate to equal to or |ower than
90%

6. The method of manufacturing a light receiving device according
to claim 5,

5 wherein minimum melt viscosity of said adhesive film is equal
Lo or higher than 1 Pa-s and equal to or lower than 30000 Pa-s under
a temperature range of 50°C to 180°C, after the UV-curing with an

integrated light quantity of 700 mJ/cm?.

10 7. The method of manufacturing a light receiving device according
to claim 5 or 6,

wherein a wet spread factor of said adhesive film after the

UV-curing with said integrated light quantity of 700 mJ/ o is equal

to or higher than 0.1%, and equal to or lower than 50%.

15
8. The method of manufacturing a light receiving device according
to any of claims 5 to 7,
wherein said adhesive film contains a thermosetting resin;
and
20 said leaving said adhesive film in a frame shape includes

adjusting a UV curing reaction rate of said adhesive film to equal
to or higher than 10%, and a thermosetting reaction rate to equal

to or lower than 90%.



