- 1 - SPECI FI CATI ON LI GHT RECEI VI NG DEVI CE AND METHOD OF MANUFACTURI NG LI GHT
RECEI VING DEVICE 5 [TECHNI CAL FIELD] [0001] The present invention relates
to a light receiving device and a nmet hod-ofl manufacturing the |ight

recei ving device. 10 [ BACKGROUND ART] [0002] Light receiving devices so
far devel oped include a solid state inmaging device shown in Fig. 5. The
solid state i magi ng device 100 includes a solid state imging el enment 101
having a valid pixel domain 15 101A, JREIFICAGAONt ransmi ssive cover 102
smaller in plan-view dinensions than the solid state imaging el enent 101.
In the solid state imagi ng device 100, though not shown, a bonding wire is
connected to a portion of the solid state imaging elenment 101 projecting
farther than the |ight-transm SsEIGH ®ECEBIVINR, DEAAdE0ANDoNnnection to a
connection term nal provided on a support substrate, which is not shown

ei ther (Ref. patentedMiCHODEDE MANUFACTUBXRGPLBGHT [RBQEIVING PateIdr docunent 1]
Japanese Lai d-open Patent Publication 25 No.2004-296453 [DI SCLOSURE OF THE
| NVENTI ONJ5 [ PROBLEM TO BE SOLVED BY THE | NVENTI ON] 2-

[TECHNICAL FIELD]

[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 101A, 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]



[0004] In the solid state imgi ng device 100 according to the patented
docunent 1, the solid state imaging elenent 101 and the light-transm ssive
cover 102 are bonded by an adhesive |ayer 2003. 5 Such structure may all ow

t he adhesive layer 103 to cover the valid pixel domain 101A on the solid
state imagi ng el enment 101, which nakes it difficult for the solid state

i magi ng device 100 to fully performas desired. [0005] 10 An object of the
present invention {9984 provide a light receiving device that exhibits the
desired performance, and a nethod of manufacturing such |ight receiving
devi ce. [ MEANS FORLISOLWISNGiTHE PROBIENING A&y a@0lB] apcertdidinge tbepasepredent
invention, there is provided a |ight receiving device conprising a support
substrat e prdecdeeht Her ¢be soilid stgilotindeirgtalenemd| 401 ngnd thfeot odet ect i ng
portion and a base substrate on which the photodetecting portion is

provi ded; a 20ght-ansgrametisabsévet @ 0Loard edbrsiedasytan Gheseve faee 063t he
support substrate on which the photodetector is provided; and a frane

portion &li sposed betveeruthersURRORL 16w hsler alife stk Lhget rA@BSPar&er the
substrate so as to surround the photodetector; wherein the frame portion is

an el ectron hgamy ¢4keNHARRASI M@ sR¢nadRanRtsta d BRad IRNE P& 102 which
substrate and to the support substrate. [0007] According to the present

invention, tReybrame ReEiLel: D tie JY1QY degk PEIWEERy I fi& iidanePHLREL 1y
substrate and the support substrate,
perform as desired.
[0005]
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 [0006]

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 as to surround the photodetector; wherein the frame portion is
an electron beam-curing adhesive and adhered to the transparent

25 substrate and to the support substrate.

{0007}

According to the present invention, the frame portion is



and adhered to these substrates. Accordingly, since the frame portion is
not provided on the photodetector, the frane portion is kept from
contacting the photodetecting portion of Thé phot odetector. 5 Such structure
allows the light receiving device to fully exhibit the desired perfornmance.
The el ectron beamreferred to herein represents a concept enconpassing

radi oactive rays having a wavel ength of 150 nmto 700 nm which incl ude,

for exanple, @LEvdrediiTtyres e ?%@P%eé}ﬁ SHPSHrRFa@Re! tdie $appory %%%t]ratlem
the foregoing structure, the frane portion may be formed through selectively
exposi ng an elaf& eeheBednte dihass §Hg§§¥a/feesri |)r§$cw<iwgtlﬁe gleeq rdie B&ameand
removing an unirradiated portion, and it 15 is preferable that hal ogen ion
concentrati on Refrttiles aglhedi peovided ios tlepiathotodetetiompr thRabrBGOPpphion is
particular, it is preferable that the hal ogen ion concentration of the
adhesi ve fi | mKkeptefiuen contaaringoves phhbodG8 tmm poltte ophidt bioke pbot ode et drhe
support substrate may be 20 electrically connected through a wire, and the
frame portibon Smh bérutburedldowasthe lsyhtonade anrmyutericedicofudl ytdehilite.
In this case, adjusting the halogen ion concentration of the adhesive film

to 500 ppm ortHesesanabl psriv@aaakl ng corrosion of the wire due to a
conpound originating fromthe hal ogen ion energing fromthe frame portion.

25 [0009] The frane mpertiestfEy e eefedrédriglereehesdpalant8XBOsbMEptW t h
a light an adhesive filmcontaining a UV-curing resin, which - 4 is an
el ectron beamd&HHdnp@ sk€ab hadBRECE SHRWI LS ﬁHvW@Qﬁ@Ql&%ﬁH 88,150 nm to 700
nm, which include, for example, a near ultraviolet ray and an
10 ultraviolet ray.

(0008]

In the foregoing structure, the frame portion may be formed
through selectively exposing an electron beam~-curing adhesive film
with the electron beam and removing an unirradiated portion, and it

15 is preferable that halogen ion concentration of the adhesive film
is equal to or lower than 500 ppm. In particular, it is preferable
that the halogen ion concentration of the adhesive film is equal to
or lower than 200 ppm.

The photodetector and the support substrate may be

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

25 [0009]

The frame portion may be formed through selectively exposing

with a light an adhesive film containing a UV-curing resin, which



and It is preferable that UV transm ttance of the adhesive filmis equal to
or higher than 40% per 1 pmin thickness. According to the present

invention, the frane portionis 5 providéd4bétmeen t he transparent
substrate and the support substrate having the photodetector placed

t hereon. Accordingly, the frame portion has to be higher (in other words,
the adhesive filmhas to be thicker), conpared with the conventional frane
portion providﬁﬂanﬁgﬁﬁééﬁnﬂﬁ@mbﬁBFbﬂéﬁéé%%ra&ﬁdﬁﬂﬂglpﬂéﬁéB%?%ERS%QEE%F%WE.
10 Adjusting the W transmttance of the adhesive filmto 40% or higher per
1 pmin thickrsd Ignbpirreteypbieitdnt YVphansrdtiange athéhgdrdgsiges FLH dven
in the case where the adhesive filmis thick, to thereby formthe frane
portion. [00103quals tpt of shipgharetdianedPharen He by anethiekriens.i s f or ned
through selectively exposing an el ectron beam curing adhesive filmwth

the el ectron beam dwdordingihy tEre presposedhyrortiioon, thaditdm poleiomdiesi ve
filmis fornmed of a resin conposition containing an el ectron beamcuring
resin and & fipteridearisktweiest theet patspeatentti dupstfrat b@an20t leel begpare: subsate
equal to or higher than 30[g/nR2 24h] when nmeasured according to JIS

Z0208- B. For mi twgyvitrlye tadhphoveddtiddtolr phaddre thesedbnC omuesirtingly £ ateaifthng
the el ectron beamcuring resin and the filler and adjusting the noisture

perneability tgoA0s/ A8L4Y ber hbdigher(idSoaeaokdirad, tthel k8hd02(8-B 16Naht e
securing ventilation between the space inside the frane portion fornmed of

the adhesive fid fnabfetNe conpasldakitdl €Re td¥RREAE i oL I rSink USS i i®ndphFOVded
preventing dew - 5 condensation on the transparent substrate and the
support substr@dteeen the photodetector and the transparent substrate.

10 Adjusting the UV transmittance of the adhesive film to 40%
or higher per 1 um.in thickness enables sufficiently photo-curing
the adhesive film even in the case where the adhesive film is thick,
to thereby form the frame portion.

[0010]

15 It is preferable that the frame portion is formed through
selectively exposing an electron beam-curing adhesive film with
the electron beam, and removing an unexposed portion, and that the
adhesive film is formed of a resin composition containing an electron
beam-curing resin and a filler, and moisture permeability of the

20 adhesive film 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 electron beam-curing resin and the filler and
adjusting the moisture permeability to 30[g/m®-24h] or higher

25 according to JIS Z0208-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



Further, it is preferable that the filler includes a porous filler, and
that the porous filler is zeolite. Including the zeolite in the adhesive
fil menhances the 5 noisture perneability-ob the frame portion, and thereby
suppressing dew condensation in the inner space. [0011] Further, it is
preferable that the frame portion contains a curable resin that hardenabl e
with either the electron beamor heat, 10 and that the curable resin that
har denabl e wi t ¢ordansatiphenethe tramspansah sbstaatecne thergupport substrate.
(meth)acrylic-nodified phenol resin or a (neth)acrylic acid polyner

contai ning a (neth)amtheyl gt opprefetaRle Adetr thaditlderhenglhwssna porous
invention, there is also provided 15 a nethod of manufacturing a |ight
recei vi ng devi £ellagnandsthgt fHeapomgua Hhblexddtseetoiitancl udi ng a
phot odet ecti ng portion and a base substrate on which the photodetecting

portion is provided, Irgudingupperdeciubst iat €he adhesing anmdigsneest then
containing an electron beamcuring resin to a transparent substrate to be

| ocated sosas m&%@p@ﬁﬁéﬁml&gm&m susier 9351 096 &t tMetdb e XRPETEgs trie
adhesive filmwth an electron beam and renoving an unexposed porti on,

thereby | eavigg,thsmedRasiyg fi ltRel AnAefr§p-cshape in a regi on surrounding
a region on the transparent substrate that is to cover the photodetector

when the transparent;gjiistrate is placed so as to oppose 25 the support
substrate; and dlsp05|ng t he support substrate and the transparent

o o0 L0 REach, et 20 01 LI MR B
the adhesive f&ufﬂble resin that hardenable with either the electron beam or heat,
10 and that the curable resin that hardenable with either the electron
beam or heat contains a (meth)acrylic~modified phenol resin or a
(meth)acrylic acid polymer containing a {meth)acryloyl group.
[0012]
According to the present invention, there is also provided
15 a method of manufacturing a light receiving device, comprising
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 film containing an electron
beam-curing resin to a transparent substrate to be located so as to
20 oppose the support substrate; selectively exposing the adhesive
filmwith an electron beam and removing an unexposed portion, thereby
leaving the adhesive film in a frame shape in a region surrounding
a region on the transparent substrate that is to cover the
photodetector when the transparent substrate is placed so as to oppose
25 the support substrate; and disposing the support substrate and the

transparent substrate so as to oppose each other and adhering the

support substrate and the transparent substrate by the frame-shaped



[0013] In this nmethod, it is preferable that the adhesive filmhas a
mnimmnelt viscosity equal to or higher than 1 Pas and equal 5 to or

| ower than 30000 Pa-s, under a tenperatur@ range of 50C to 180C after the

el ectron beamcuring with an integrated Iight quantity of 700 ml/cnR2. In
particular, it is preferable that the mninmumnelt viscosity is equal to or
hi gher than 500 Pa - s. Likew se it is preferable that the m nimum nelt
viscosity i sPREHAN CONSEIFBHRS ofi FhenafAhedtis Fd18:. Generally, a multitude of
i nterconnects is provided on the surface of the support substrate.
Accordingly, adjust@Hglthe nmininumnelt viscosity of the adhesive film
under the tenperature range of 50C to 180C after the photo-curing to 30000
Pa-s or |ower, 15 br th0e0m@shadorit] dpeprdfierphiei thitarthecpdisisvaachilvviiar

hi gh processability under a | ow tenperature, which allows the adhesive
filmto fit aininirue sapporiscdistyr atrealhtta be highdmermbenal ukPa,s hdsequal
enhanci ng adhesi on between the adhesive filmand the support substrate. 20
Al so, adjasttogit Hewsrntivamm ItEIO0 Passpairiderod tdpeaadheskeveande lah 6adertd he
tenperature range of 50C to 180C after the photo-curing to 1 Pa s or

hi gher, or 5000 Ra af:edr thegbbéct torpdebincthBing wamabhe sihtdyditedngige
adhesive filmfromexcessively spreading. [0014] 25 Further, it is

preferabl e thadnti t4elorspoeadsfagt orrrpihatriecupahesitve sf platatdigle thatetiget ron
beam curing with the integrated I|ight quantity of 700 mJ/cnR is equal to or

hi gher than @;dMudReh t viscEMU8) is @qRA1 k8w hidit BHR 560840 e tRkefesabl y
in arange of 5to

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

10 than 5000 Pa-s.

Generally, a multitude of interconnects is provided on the
surface of the support substrate. Accordingly, adjusting the
minimum melt viscosity of the adhesive film under the temperature
range of 50°C to 180°C after the photo-curing to 30000 Pa‘s or lower,

15 or 5000 Pa-s or lower in particular, enables achieving high
processability under a low temperature, which allows the adhesive
film to fit with the support substrate at the low temperature, thus
enhancing adhesion between the adhesive film and the support
substrate.

20 Also, adjusting the minimum melt viscosity of the adhesive
film under the temperature range of 50°C to 180°C after the
photo~curing to 1 Pa*s or higher, or 500 Pa-s or higher in particular,
enables inhibiting the adhesive film from excessively spreading.

[0014]

25 Further, it is preferable that a wet spread factor of the
adhesive film after the electron beam-curing with the integrated

light quantity of 700 mJ/cm? is equal to or higher than 0.1%, and



30% Adjusting the wet spread factor of the adhesive filmafter the

el ectron beamcuring to 0.1% or higher allovas the adhesive filmto fit with
t he support substrate, thus enhanci ng adhesi on between the 5 adhesive film
and the support substrate. Still further, adjusting the wet spread factor of
t he adhesive filmafter the electron beamcuring to 50% or |ower allows

securing the necessar eight of the fra portiop constituted of t
Sdhesi v 111 EBOYEIOMEY en S0P SRAMEBRePERLRI Y b ot 48891 oF endPng
the adhesive filmin a frane shape includes adjusting an electron_beam
curing react it rafI Tt iNgethyy W@gi sRFeed iRt eghidine ks iveghelm pRSRT £o%

and a thernosetting reaction rate to equal to or |ower than 90% Mre 15
preferably, tHlegtEen beamearhiagriag reaek indwhest @liavs shpeadhimpdive fblpto

hi gher than 70% and the thernosetting reaction rate equal to or |ower than
10% Adj ust i ngf itheikh ddver swprdnsaost rafer eblets ephpacndpdhpsiondesypor thel m
to 10% or higher in the process of |eaving the adhesive 20 film assures
that the a8hesidresfivientiismdand thef supporthesubsametehaped pattern. Al so,
adjusting the thernosetting reaction rate of the adhesive filmto 90% or

| ower in the processtaflll Bavtihey, tadus uadhegithe wdt bpreahlibaesomoliitwha adhesive
sufficient progress of the thernpbsetting 25 reaction when adhering the
support subst r@ailen afitei det ¢ Bo@hebéam-sdilishgat € 508 her ebyeastlicwdgsédiering

adhesi on between the support substrate and the transparent substrate by the
adhesive fil mthe Beced ANANTAGE 6F t REE rbNYENHEOh constituted of the adhesive
film.
10 [0015]

It is also preferable that the process of leaving the adhesive
film in a frame shape includes adjusting an electron beam curing
reaction rate of the adhesive film to equal to or higher than 10%,
and a thermosetting reaction rate to equal to or lower than 90%. More

15 preferably, the electron beam 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 electron beam curing reaction rate of the

adhesive film to 10% or higher in the process of leaving the adhesive
20 film assures that the adhesive film is duly left in the frame-shaped
pattern.

Also, adjusting the thermosetting reaction rate of the
adhesive film to 90% or lower in the process of leaving the adhesive
film enables achieving sufficient progress of the thermosetting

25 reaction when adhering the support substrate and the transparent

substrate, thereby assuring the adhesion between the support

substrate and the transparent substrate by the adhesive film.



[0016] The present invention provides a highly reliable Iight receiving
device, and a nethod of manufacturing such,light receiving 5 device. [BRIEF
DESCRI PTI ON OF THE DRAW NGS] [0017] Fig. IS a cross-sectional view
showing a light receiving 10 device according to an enbodi nent of the
present invention;, Figs. 2 are frame format views show ng a manufacturing

process of th %iéggﬁp ecei yi 9pﬂ§%ﬁ - Fig. 3 is a plan view show ng an
adhesi ve filnf \% @eﬁg ¥$@f gsp}ansparent substrate; 15 Fig. 4 is a
frame formt vieM/s&ﬁﬁkng a variation of the present invention; and Fig. 5
is a frame format Wi %homﬁng a conventional solid state imaging device.
20 [ BEST MODE FOR CARRYI NG OUT, THE | NVENTI O [ 0018] . Her eunder, _an
enbodi nent of the ﬂ?@s&ﬁ?s?HQe%ﬁYQH¥¥ﬁplPr%%l‘H%§bPFB 8y pee@df Lheht
drawi ngs. Referring to Fig. 1, description will be given on_an outline 25
of a |ight rckRGARFIFEMIGE  1antedraileg Afomemsacirdapnh LIght reemitving
receiving device 1 according to this enbodi nent includes a support
substrate 512 ¢ggoddeded thereon with a photodetector - 9 11 including a
phot odet ecting portion 111 and a base substrate 112 on which the
phot odetecting portion 111 is provided, and a transparent substrate 13
| ocated so as to oppose a face of the support substrate
[BRIEF DESCRIPTION OF THE DRAWINGS]
f0017]
Fig. 1 is a cross-—-sectional view showing a light receiving
10 device according to an embodiment of the present invention;
Figs. 2 are frame format views showing a manufacturing process
of the light receiving device;
Fig. 3 is a plan view showing an adhesive film selectively
left on a transparent substrate;
15 Fig. 4 is a frame format view showing a variation of the present
invention; and

Fig. 5 is a frame format view showing a conventional solid

state imaging device.

20 [BEST MODE FOR CARRYING OUT THE INVENTION]
(0018]
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
25 of a light receiving device 1 according to this embodiment.
The light receiving device 1 according to this embodiment

includes a support substrate 12 provided thereon with a photodetector



12 on which the photodetector 11 is provided. Between the support 5
substrate 12 and the transparent substrate 13, a frane portion 14 1is

provi ded so as to surround the photodetector 11. The frame portion 14 is
constituted of an el ectron beam curing adhesive, and directly adhered to
the transparent substrate 13 and to the support substrate 12. 10 [0019] The

structure of 11 hendliughihgr £gfiotoagteeyine pbreibh e daac bhed sidbtratther?
details as under. The light receiving device 1 is to serve as a solid state

i magi ng devi ggwhienthe grladetecty pditidicl udes pirbei BEQ! 2d@hagkinBgapokt i ON

111 constituted of a mcrolens array, and the base substrate 112 with the

phot odet ect i agyL,PEFAdLA3 1L RLacsd skhes 88R0sO% E%@e levere %ggﬁor@fsubggrate

phot odet ecting portion 111, in other words on the base strate 112 a

phot ol et 11 §2CRNBELAT ROIHEAR6BOL. Shon) 1| .20 BeaY! dedyoandiaeLusole

convert alig receive 0 portion into an

el ectrical sigpal .. e ,SUpROnL. SUORLEALS A2 18 B pubstral £ qn. LG SULf fpe of

whi ch an” i nterconnect “f or hed. e ‘suppor ate 12 an
phot odetector 11 ar onnect ed throu a_bopding wire W 25 The transparent
Cubstrat . 13 P9r 4iad SOGTnEs Pur BT pateho et teeis Thpolie EREPSBBRLre"
subst rate 12,,10020) . Sk BF T AT BOLL bOD 14,1 2 NOL gpensh e aghge! ve
transparent gggg%éc? ttg tlh3e g:rc]gnstgga:geget s?# sptorrattesfé3 ggcrjaf:[oet}%ez support substrate

12.

10 (0019]

The structure of the 1ight receiving device 1 will be described
in further details as under.

The light receiving device 1 is to serve as a solid state
imaging device.

15 The photodetector 11 includes the photodetecting portion 111
constituted of a microlens array, and the base substrate 112 with
the photodetecting portion 111 placed thereon. On the lower face
of the photodetecting portion 111, in other words on the base
substrate 112 a photoelectric converter portion(not shown) is

20 provided, and serves to convert a 1ight receivedby the photodetecting
portion 111 into an electrical signal.

The support substrate 12 is a substrate on the surface of which
an interconnect formed. The support substrate 12 and the
photodetector 11 are connected through a bonding wire W.

25 The transparent substrate 13 is a glass substrate disposed

so as to oppose the support substrate 12.

[0020]



The position of the outer peripheral edge of the frane portion 5 14, that
of the transparent substrate 13, and thatqgf -the support substrate 12 are
generally flush with each other. The frame portion 14 is obtained by form ng
an adhesive film 15 shown in Fig. 2 (A) in a predeterm ned pattern, the
details of which wll be described later. 10 Here, it is preferable that an

average coefficientheffifies maltigxpaNsiLR photbgerididi®epatihoivd Hriendaeda
tenperature range of -40C to 50C is 150 ppniC or lower, and in particular

85 ppni C or lsewgk. to AfliSuinRIt h8epraneiraecesef 11,cipmt iaf abherdmlt£xpansi on
under the nentioned tenperature to 150 ppmi C or |lower, or 85 ppmi C or | ower

15 in parti cbahop Rl S5avpREESE v kUOtHALIQRJrR bebgBLaQl e frane

portion 14 originating fromheat un nment of use. In addition,

the average coeffi %Sﬁtos%iéﬁ%rf”&ke E?P?np?g%ﬁgﬂéréﬁgldb%qaogtl?@rfgaﬁg[pljot i8] be

neasured as fol |l ows. cured réesin sive 0 cons ute 'the

frame 20.porntiop 14) Js,cut_out in si.ze of 4 X nd di spl acenent
of the sa?‘rpl e1 4i’sje}r1r%%sotfr ggemﬁuf?rles%aeraetrl i nau?%terastaen% é %?(;%égg ﬁgtgn rsélﬁporrgom
tenperature utiljizip t hermal nechani.cal analyzer T ( TMA/ SS6000
nanufacturedsﬂbsgﬁ??%jﬁ%§?ﬁuﬂﬁﬂ?§afﬁ%G#Pshnﬁlfméﬁ“?h8¥ﬁ§§erage coef ficient
of thermal expansion under the tenperature [ang 25 of -40C tg 50Cis,
cal cul ated. [ 00211 Riovkame; PPECHTefEr 4IRteAREd (e IoqRLRT AR piRgs e Tilm
constituting - 11 the frame portion 14 is conposed of a resin_ conposition
A oy at

containing tReShAYEcit EhdbedM iy # RgeHeEFH RA%59rer theyAFtabsS af whitshur e

permeability equal to or higher than 30[ g/ nR.24h] when neasured
will be described later.

10 Here, it is preferable that an average coefficient of thermal
expansion of the frame portion 14 under a temperature range of -40°C
to 50°C is 150 ppm/°C or lower, and in particular 85 ppm/°C or lower.
Adjusting the average coefficient of thermal expansion under the
mentioned temperature to 150 ppm/°C or lower, or 85 ppm/°C or lower

15 inparticular, enables suppressing fluctuation in height of the frame
portion 14 originating from heat under the environment of use.

In addition, the average coefficient of thermal expansion of
the frame portion 14 can be measured as follows.
A cured resin film (adhesive film 15 to constitute the frame

20 portion 14) is cut out in a size of 4 mm x 20 mm, and displacement
of the sample is measured while heating the sample at 5°C/minute from
room temperature utilizing a thermal mechanical analyzer TMA
(TMA/SS6000 manufactured by Seiko Instruments Inc.), and then the
average coefficient of thermal expansion under the temperature range

25 of -40°C to 50°C is calculated.

[0021]

Now, it is preferable that the adhesive film 15 constituting



according to JIS Z0208-B. 5 It is preferable that the noisture perneability
of the adhesive film15 is 40[g/nR.24h}l o1t higher, and in particular 50 to
200[ g/ nR2. 24h] . The noi sture perneability below the lower Iimt my lead to
failure to effectively suppress dew condensation on the transparent
substrate 13 and the |like of the light receiving device 10 1. The noisture

per meabi | i t ytpxcRediengotbeonipres s lddiigoseayot @adet n ddagoadeal droronfalhimy
formati on performance of the adhesive film15. The noisture perneability

can be eval ughede Vdddtdrh@eaflhest My fielsih dfd of £AQeRM hRg tHiCknRSSstipeter t he
condition of 40C/90% according to a noisture pervious cup process (JIS

20208-B) . 15,F0024]); 1EhE, eelqﬁs.ftr?& JeATAEE E‘lgarlﬁ e [/ ARG GREAPKEdd B DY

phot o-curing resins, which include, for exanple, a UV-curing resin

predoni nant | ¥ .coniaiidag ;28 §§§?§J32 conmpound, a UV-curing resin

predom nantly contaihing a urethane acrylate oligoner or polyester 20

urethane acryl ate pl L gonRle 8k Bnbl/1RUTING oS HLRESAPI NADE LYo BROLALI NG
at | east one selecte rom t he group of epoxy resins and “viny pﬁeno resins

d forth,, ticul it f ble to. | gy. t - i i
o o0 oyl P B Sl ELELARL Sk SR GK Llig ot g rest
QUi crent o0 BRIVerAlhg TRE Felitte BOBSREt 11y e vat by HPveE oo an
be exenplified by acrylic ester_ _nonomers or nethacrylic ester nononers and
so forth, whiefdi¥eIifddursi Fanktisstaiveayr RS Hel sendeiatene gnythst

di acryl ate, ethylene ) . o i
transparent substrate 13 and the like of the light receiving device

10 1. The moisture permeability exceeding the upper limit may lead to
degradation in film formation performance of the adhesive film 15.
The moisture permeability can be evaluated with the adhesive film
15 of 100 pm in thickness under the condition of 40°C/90%, according
to a moisture pervious cup process (JIS Z0208-B).

15 [0022]

The electron beam-curing resin can be exemplified by
photo-curing resins, which include, for example, a UV-curing resin
predominantly containing an acrylic compound, a UV-curing resin
predominantly containing a urethane acrylate oligomer or polyester

20 urethane acrylate oligomer, and a UV-curing resin predominantly
containing at least one selected from the group of epoxy resins and
vinylphenol resins and so forth.

In particular, it is preferable to employ the UV-curing resin
predominantly containing an acrylic compound. The acrylic compound

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

[0023]



gl ycol di nethacryl ate, 1,6-hexanediol diacrylate, 1,6-hexanediol 5
di net hacryl ate, glycerin diacrylate, glycepin dinethacrylate,

1, 10-decanedi ol diacrylate; and 1, 10-decanedi ol di nmet hacryl ate,

mul tifunctional acrylates such as trinethylol propane triacrylate,
trimethyl ol propane trinethacrylate, pentaerythritol triacrylate,

pentaerythritol trirAet &asfilcaicempdhngnéae et Ekéﬁpliﬁ@éﬁ%?ylaéi?lid(és%@@
di pentaerythritol hexanmethacrylate and so forth. Above all it is preferable

to enploy thecaef¥ls GrepbehacANd d BsPaF tidridhdlstdiRl s8Cfotds GRLER i@lclude
met hacrylic al kylester having 1 to 15 carbon atons in the ester noiety.

[0024] 15 AlLkough; &e Qeg}t/f%‘ées%?&1‘?%spé’@{ﬁ'e%rél%oﬁeéiébz(ﬂgt%‘ﬂréﬂ?ﬁdefussi n)
I t of the

is not specifically 'irmted, a preferable range is 5 to 60w o

¥ , Ll e oo il 15 e
overall Tesl @1&8%3@%#%5%?@3% ut | 1, .18 a4 fsdlvaqir{}%a?bﬁa%/ ' 6%%%3‘1@8101

particul ar 8 onteht bel’ ow the Tower

failure t . hesi i 15 e e, 20 ont ent
exceedinggtEgﬁh%%§?£{§iéﬁ%’n§}¥§%££At %?%4&??#¥£0§?i§§£;% g%@gFﬁéﬁﬁJxéggfadation
i n sheet char,act.eristic,.befare the UV exposute. 002 AlL,so.  .it i

et orabl ot naroE el iR HiFa e RO neCscedatait by HRBs sidnrvdace.
starter. 25 Thiis faciljtates efficientl at.t erni the adhesjve film 15
Chrough phot GHOF S FERFAGIGNIC LS SUST The ToMGt BRHT HRAPEDS: Fore SUAPLEr

i nclude - 13 henzophenone, acetopphenone, benzoin, benzoin jsobutyl ether,
benzoin net ﬁﬁlmﬁéﬁg%%]t%ﬁopﬁé‘ﬁz& YTV 24E1 dPCHATAYTh B hy Btatew 1 abgnzy |

finyl sulfide, benzyl, dibenzyl, diacetyl and so forth. .
pentaerythritol trimethacrylate, dipentaerythritol hexacrylate,

10 and dipentaerythritol hexamethacrylate and so forth. BAbove all it
is preferable to employ the acrylic ester, and in particular the
acrylic ester or methacrylic alkylester having 1 to 15 carbon atoms
in the ester moiety.

[0024]

15 Although the content of the photo-curing resin (UV~-curing
resin) is not specifically limited, a preferable range is 5 to 60wt%
of the overall resin composition constituting the adhesive film 15,
and in particular 8 to 30wt%. The content below the lower limit may
lead to failure to pattern the adhesive film 15 by UV exposure, and

20 the content exceeding the upper limit may make the resin too soft
and incur degradation in sheet characteristic before the UV exposure.

[0025]
Also, it is preferable that the adhesive film 15 contains a
photopolymerization starter.

25 This facilitates efficiently patterning the adhesive film 15
through photopolymerization.

Examples of the photopolymerization starter include



Al t hough the content of the photopol ynerization starter is 5 not
specifically limted, a preferable range 138 6.5 to 5wt % of the overal
resin conmposition, and in particular 0.8 to 2.5m % The content bel ow the
lower Iimt may lead to failure to effectively start the

phot opol yneri zati on, and the content exceeding the upper limt may incur

excessi ve reaehkophendiic;had@aghehondepeadain obennoidi poleserabil | thgnadin
resolution. [0026] Further, it is preferable that the adhesive film 15

contains a wWBERPDIRINZOBYe] BSdinkoi BXSHUAS @éid,h«behbeiﬂmhyuaghéﬁ,sibeniz?r.I ude
novol ac type 15 phenol resins such as a phenol novolac resin, a creso

novol ac resi 'ﬂiny@ngjﬁfitae%plﬁ%ﬂQ#lﬁ DBERz9e , I §8ddetphan@l shesbig such as a
resol e phenol Tresin, bisphenol type epoxy resins such as a bisphenol A

epoxy resin and aAP£§éﬁ5H“¥hch899é%:Qﬁsk%ﬁ BHME%ﬁH&§dQ%%zSE?6M Ji&3cRs sych

as a novolac type epoxy resin and a cresol novolac "epoxy resin, epoxy 20

resins sugh @%gﬁs L phanyh | yfﬁi%%ya{%f}ﬁggllg}%%%%ﬁst%% tﬁ%p%é’ Jieghg. a

tri phenyl nme type epoxy resin, a ripheny et hane type

epoxy Tesin, JotLiAZINg nucleuss cont aANg, SROXYNSY B 520d Asycs  The
dlcyclopentaglene-nn iTied pneno (fype epoxy  Tesin, resins having a
triazine ring sych as.a ea resin and a 25 | am.ne _resin,.an.unsat urated
ol yest or 1 eoPREen: BELRuTEEmEY Beth el Fad Fr g ne bt trets eIy staft
di al lyl phthal ate resin, a silicone resin, a resin havin benzoxazi.ne
fing, a cyaning RATHREPTYEET e ahPyo Raritg Rt CECREY ba EnIPRT od Bt bne
or in conbination. Above all, the epoxy esin is particularly preferable.
The epoxy reSPH tEFthéX&ETRaNcese? Jr@é?g? Egﬁ@ Qﬁﬂﬁgﬁ%ﬁion in

10 preservability and resolution.
[0026]
Further, it is preferable that the adhesive film 15 contains
a thermosetting resin.
Examples of the thermosetting resin include novolac type
15 phenol resins such as a phenol novolac resin, a cresol novolac resin,
and a bisphenol A novolac resin, phenol resins such as a resole phenol
resin, bisphenol type epoxy resins such as a bisphenol A epoxy resin
and a bisphenol F epoxy resin, novolac type epoxy resins such as a
novolac type epoxy resin and a cresol novolac epoxy resin, epoxy
20 resins such as a biphenyl type epoxy resin, a stilbene type epoxy
resin, a triphenyl methane type epoxy resin, alkyl-modified
triphenyl methane type epoxy resin, a triazine nucleus-containing
epoxy resin, and a dicyclopentadiene-modified phenol type epoxy
resin, resins having a triazine ring such as a urea resin and a
25 melamine resin, an unsaturated polyester resin, a bismaleimide resin,
a polyurethane resin, a diallylphthalate resin, a silicone resin,

a resin having a benzoxazine ring, a cyanate esther resinand so forth,



[0027] 5 It is nore preferable to enploy an epoxy resin that is solid

under roomtenperature (in particular, thedsi-sphenol type epoxy resin) and
anot her epoxy resin that is liquid under roomtenperature (in particular, a
silicone-nodified epoxy resin which is liquid under roomtenperature) in
conmbi nati on. Such arrangenent enables 10 obtaining the adhesive film 15

havi ng heat nasic aag®e @fpMBled #Sondbghid tenthbiriddiloy . ambawesel Ut itas.eddx§28]
Al though the content of the thernosetting resin is not specifically

linted, a prefgmbtearangelis] Jagrégeﬁémcé’/o ofhé Bpoayeatedlih AbrtRSi dnhances
conposition constituting the adhesive film15, and in particular 15 to

35wt % The caoppgntrhekpwnidesdowahekismt My suppress the inprovenent in
heat resistance, and the content exceeding the upper limt may suppress the
i mprovenent in toughyess of the adhesive film15. 20 [0029] Further, it is
preferable that the adhésive film 15 contains a curable resin that

hardenabl @ with eit eis n:‘uat pggk(rglc%g]]%mcg %ngtqr};e) h%xryogggmyg% sychresin

enabl es inproving t eanmcuring resin
and t he therrm tt| n g?reaancure }]Pééﬁl&ﬁl angkl]ggo %e%t ieﬁgéh of t he

adhesive film PR ng e Heant curt i FroderY] ng) .
0030] - 15 Ex I f b t hat, .h t t her 1ight
(el oot ron bed wi%?w%m&ﬁ@xﬁ%&?ﬁ"ﬂ?ﬁ@g B ThER .rﬁﬁowoa“ BT OT 2t | ve

’group such as anpgf{fédi q;51 1cé%éy%%g?%£¥ e%ox?&ggghwhichjj;llquldunder

room temperature) in combination. Such arrangement enables
10 obtaining the adhesive film 15 having heat resistance, as well as
high flexibility and resolution.
(0028]
Although the content of the thermosetting resin is not
specifically limited, a preferable range is 10 to 40wt% of the overall
15 resin composition constituting the adhesive film 15, and in
particular 15 to 35wt%. The content below the lower limit may
suppress the improvement in heat resistance, and the content
exceeding the upper limit may suppress the improvement in toughness
of the adhesive film 15.
20 [0029]
Further, it is preferable that the adhesive film 15 contains
a curable resin that hardenable with either light (electron beam)
or heat. Employing such resin enables improving the mutual
solubility of the electron beam-curing resin and the thermosetting
25 resin, and thereby enhancing the strength of the adhesive film 15
after the curing (electron beam-curing and thermosetting).

[0030]



or a vinyl group, photo-curing resins having a thernoreactive group 5 such
as an epoxy group, a phenolic hydroxyl grogp,- an al cohol hydroxyl group, a
car boxyl group, an acid anhydride group, an am no group, or a cyanate group
and so forth. Mre specifically, a (nmeth)acrylic-nodified phenol resin, an
acrylic copolyner resin having a carboxyl group and an acrylic group in a

side chain, a 10 (prR&Myleacsylhe cAathBlpekyiBiheeHaidenapla witkidiraerligyt
group and so forth can be cited. Above all, the (meth)acrylic-nodified

phenol  resi nellschreh aicl)e orERPAOYiMd uBleC Rhe efbsetad i el hd IFdWigas t he
devel opi ng sol ution an al kal i ne agqueous sol ution, which inposes |ess inpact

to the enviropaRBteadttSiLgto APh AONLEr§ObYERouds aWRkth 1891 ,
mai nt ai ni ng Eg%t-r%%isting agﬁgbility. [aoégl]y Pho?ﬁeacaseég%§thz group

thermosetti ng)rr§§Jii'ﬁe/23%%(53.1?%,L?ﬁo@@—%ﬂ{iﬂ?c%%éliﬁ?eﬂégﬁ& 2 AR bR Eye group

nodi fication ratio fon ratio oreactive group’is

ohrti cul ap S0 ER A58 oBpRY BeBhB AR S dRL Eu oD B0 RO RIRAE, |
that hardenable with either.light or hea total. .of the photoreactive grou
b the ¢ hor st 1§ S bARGy L80p O BERY IR aRl ol PR BRERTI0-ARRSL 0P
rovides excellent resolution, in ticular. 25 [0032 the case of the
Bhg_t o-cur | ng Ped WV HUGIEHE ?ﬁm?f%oaréfﬁ-f-v?:]orger &E’%Fl?ﬁ:#&z\bh he _
nodi fication ratjo (supsti jion.ratio) o e - ernoreactive group is
o peat  F o ARt R e od e e, Tosills frv e SRPE DTSR EIR

particular 30 to 70% of the overall _reactive groups of the curable resin
t hat har denaBiB¥iPt & %ﬁqqg§yl|g6ﬁpp and an acryli¢ group in a side chain, a

10 (meth)acrylic acid polymer containing a (meth)acryloyl group and so
forth can be cited. Above all, the (meth)acrylic-modified phenol
resin is preferable. Employing such resin allows utilizing as the
developingsolutionenlalkalineaqueoussolution,Whichimposesless
impact to the environment, instead of an organic solvent, as well

15 as maintaining heat-resisting capability.

[0031]

In the case of the thermosetting resin having the photoreactive
group, although the modification ratio (substitution ratio) of the
photoreactive group is not specifically limited, a preferable range

20 thereof is 20 to 80%, and in particular 30 to 70%, of the overall
reactive groups of the curable resin that hardenable with either 1light
or heat (total of the photoreactive group and the thermoreactive
group). The modification amount within such range provides
excellent resolution, in particular.

25 [0032]

In the case of the photo-curing resin having the thermoreactive

group, although the modification ratio (substitution ratio) of the



or heat (total of the photoreactive group and the thernoreactive 5 group).
The nodification amount within such range jy avi des excellent resolution, in
particular. [0033] Although the content of the curable resin that
hardenable with either light (electron beam) or heat is not specifically
limted, 10 a preferable range thereof is 15 to 50% and in particular 20 to

40% of the ETRIreaELSTE g&B1IP A Si d t0Bp&ONSILdallut/ NGhik BE, adbestareidliel fAnkf.
The content below the lower |imt may suppress the inprovenent in nmnutual

solubility, aMbAg ¢anenic evseethddd BarvpPeelart 30 Eo”ﬁy’|%ﬁdthéooverall
degradation in devel opi ng perfornance and in resolution. 15

Preferably, the adhesive E%Hfmfﬁ]écﬁ'?éfb %Of‘éﬁr{' Ra h&@&wﬁ@%éﬂ éfb er‘ BidHt

i mpor t ant conponent capa controlling t e noi sture permeability of the

adhesi ve 11115 ExagRLes &f aephhll Al NGIUBEOLL AT O LLERESolclcns

an 20 alunina fib ass nee ers such as pota55|um

titanate, g 3 at‘% ﬁ};ﬁ”' Lfhe (?'#I'fggg{fgx{ %Endun@e%ﬂﬁu{ms%%s}cg%gy&?% and a

whi sker, 'ers su mca, Sericite flake

graphlte and aIC| carbonate, s rical (partlculate) fillers such
as cal ci um ca‘?’g eﬁ‘&te@ §?F$@5Clor%l E'Enp%ﬁf%@ “sintered 25 clay, and

unsi ntered clay, po %ﬁg fillers such as zeolite and silica gel and so
forth. These fillerd 9 be enpl oyed alone or in conbination of two or

11 er’ onabl e | ncARAGPHGN HHE SRICSRGreE CHErHBABLF I e Oft M SRRV i
Al t hough the average partlcle dianeter of the filler is not specifically
limted, a pr%ﬁnggopég'gnggectron beam) or heat is not specifically limited,
10 a preferable range thereof is 15 to 50%, and in particular 20 to 40%,
of the overall resin composition constituting the adhesive film 15.
The content below the lower limit may suppress the improvement in
mutual solubility, and the content exceeding the upper limit may lead
to degradation in developing performance and in resolution.
15 [0034]
Preferably, the adhesive film 15 may contain a filler. The
filler is an important component capable of controlling the moisture
permeability of the adhesive film 15.
Examples of the filler include fibriform fillers such as an
20 alumina fiber and a glass fiber, needle fillers such as potassium
titanate, wollastonite, aluminum borate, needle magnesium hydroxide,
and a whisker, plate fillers such as talc, mica, sericite, glass flake,
flake graphite, and plate calciumcarbonate, spherical (particulate)
fillers such as calcium carbonate, silica, molten silica, sintered
25 clay, and unsintered clay, porous fillers such as zeolite and silica

gel and so forth. These fillers may be employed alone or in

combination of two or more. Above all, the porous filler is



thereof is 0.01 to 90 pm and in particular 0.1 to 40 pm The average 5
particle dianeter exceeding the upper |i-mlt7 may | ead to degradation in
appearance of the filmand resolution, and the average particle dianeter
below the lower Iimt may result in defective adhesion in the heat-adhesion
process. [0035] 10 The average particle dianeter can be evaluated, for
exanpl e, W tprefdrabée. difrfplagtingrsysdr £filer shakles Shcirbasingn theahyzsmure
SALD- 7000 (manufactured by Shimadzu Corporation). Although the content of
the filler isdaaecappectichldne baheseds fiampr eflehabbi tlaagerdragh partAdiMeo,
and in particular 20 to 50wm% of 15 the overall resin conposition

constituting dhencddhes mee filredbs nbbepeent exd1 BXTERHAD 4 Peec EORAI1d tdide MAY
result in defective adhesion in the heat-adhesion process, and the content

bel ow the | owaferddofi s 0MBY tleddl k0 HRO{@Gatt PBuldy 001 Tl pReT MBRD:+d fage
which may result in failure to suppress dew condensati on on t he transparent

substrates Zopé&?tl%'l@ (@f&t}@terregﬂ(%ln[gog@hppggqqmlt%)% ﬁ%aﬁ'ﬂd 8bgradatidn
preferable to enploy the porous fil I'n the case enpl oyi ng the porous

filler as th,eﬁ H}%gran l%rlfeﬁﬁéaﬂl‘ﬁl LAGYL A ut & A @Qﬁqugfeefa%'eag?fm Tl%f

t he porous f to 5rim and in particu to°1

eei nC comportiTETEs TR sae 2&9"4‘{"%“%2?%%%@%%1% e P BhbePiat o,

- 18 and the v e, beIOM/the lower Iimt leads to
degradati on |%ﬁﬂa %? a géguglgﬁ% resultlng i n degraded noi sture

perneability of th%o%qg?5|ve film15.

10 The average particle diameter can be evaluated, for example,
with a laser diffraction particle size distribution analyzer
SALD-7000 (manufactured by Shimadzu Corporation).

Although the content of the filler is not specifically limited,
a preferable range is 5 to 70wt%, and in particular 20 to 50wt%, of

15 theoverall resincompositionconstituting the adhesive film15. The
content exceeding the upper limit may result in defective adhesion
in the heat-adhesion process, and the content below the lower limit
may lead to degradation in moisture permeability, which may result
in failure to suppress dew condensation on the transparent substrate

20 13 and other regions.

[0036]

Regarding the filler, it is preferable to employ the porous
filler. 1In the case of employing the porous filler as the filler,
a preferable range of the average pore diameter of the porous filler

25 1is 0.1 to 5 nm, and in particular 0.3 to 1 nm. The average pore
diameter exceeding the upper limit may cause a part of the resin

components to intrude into the pore to thereby disturb the reaction,



[0037] 5 The porous filler can be specifically exenplified by a nvolecul ar
sieve constituted of a crystalline zeolitag The crystalline zeolite is
expressed as the follow ng general fornmula: MIi1l0 Al28 - xSi2 yH2O M
metal cathion 10 n: atom c value [0038] Wile applicable crystal types of
the crystalline zeolite include 3A, 4A, 5A and 13X, the types 3A and 4A
are preferabland efpl ayethgd poret Heameenpticlbowothef f@adr Vempt eveads ae of dew
15 condensation. [0039] Although the adsorption ability of the filler

under room t efqegiadhblién [l wdte rnabsspecidd, calkky1 ting tied degrated aicilbitareange
is 7 [g/l00g of filler] or higher, and in particular 15 [g/100g of filler]

20 or hi gher .peliRapdsof ptdORnRDBHNEY: v N W Q8M t enper at ure bel ow the | ower
limt leads to insufficient water absorption performance of the filler,

resulting in degradedsnpi sture permeability of the adhesive film 15. The
adsorption ability under roomtenperature [Ql] can be 25 obtained, for

a1 m num Cup. - and eSsEr Rg ChaFRer Shee | oser R TSl e ha Y KB 111 er
oL o o, o 8" S RTBOE, LISy RA0LO0H U 118! S v the
crystalline zeolite is expressed as the following general formula:

M2/n0+Al,03° %510, yH20

M: metal cathion

10 n: atomic value

[0038]

While applicable crystal types of the crystalline zeolite
include 3A, 4A, 5A, and 13X, the types 3A and 4A are preferably
employed, from the viewpoint of effective prevention of dew

15 condensation.

[0039]

Although the adsorption abiiity of the filler under room
temperature [Ql] is not specifically limited, a preferable range is
7{g/100g of filler] or higher, and in particular 15[g/100g of filler]

20 or higher. The adsorption ability under room temperature below the
lower limit 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

25 obtained, for example, through measuring the filler completely dried

by heating in an aluminum cup, and measuring the increase in weight

after leaving the filler for 168 hours under an environment of



is not specifically limted, a preferable range is 3[g/100g of filler] 5 or
hi gher, and in particular 10[g/100g of f4Il%r] or higher. In the case where
the adsorption ability is maintained at such | evel even at 60C, dew
condensation in the light receiving device 1 can be nore effectively
suppressed. [0041] 10 The adsorption ability at 60C [ Q@] can be obtai ned,
for exanple,23%/60g§h neasuring the filler conpletely dried by heating in
an al um num cup, and neasuring the increase in weight after leaving the
filler for 168 hour[®0aafer an environnent of 60C/ 90o0. [0042] 15 Although
the rel ati onship between the adsorption ability of the filler under room

tenperature [Ql] amdsbhehadgbriid adsebbdidnyabiti t§06F [FQR] fillgroit specifiizgal |y
limted, it is preferable that the following relationship is satisfied:

0. 4x[ QL] <[ Q]is r&t EPOSBEida 1NE asa, \Werer dr@boll e 3ad gk Q2] 3 Fatiioslw st er)

formula, condensation in the light receiving device 1 can be effectively
suppressea, idy RaghéLUbal irfpRFESHIEBY €0 [$A0Y b fihakbr) %rnﬁf%ﬁafe._ Ttrlm @
e film

mai ntains the 25 adsorption even under a high tenperature,

contai ni ng sycfie mk@rth%aadgghs\zi%nn?wﬁrwiﬁtMaﬁl&qwa%am!é&aﬁ euem WRder a

relatively high tenperature, which facilitates gaseous noisture to pass

o 20 0P LR AR LS A DEGEY SR DRSS T L0 LB
falls to the 4]%@1:&%?@355&%83%8@ t hus such dew

[0041]

10 The adsorption ability at 60°C [Q2] can be obtained, for
example, through measuring the filler completely dried by heating
in an aluminum cup, and measuring the increase in weight after leaving
the filler for 168 hours under an environment of 60°C/90%.

[(0042]

15 Although the relationship between the adsorption ability of
the filler under room temperature [Ql] and the adsorption ability
at 60°C [Q2] is not specifically limited, it is preferable that the
following relationship is satisfied:

0.4x[Q1]<[Q2]

20 [0043]

In the case where [Ql] and [Q2] satisfy such formula,
condensation in the light receiving device 1 can be effectively
suppressed, in particular.

A presumable reason is that, since the filler maintains the

25 adsorption even under a high temperature, the film containing such

filler canmaintain the moisture permeability even under a relatively

high temperature, which facilitates gaseous moisture to pass through



condensati on phenonmenon i s suppressed. 5 The resin conposition constituting
the adhesive film15 may also contain suclp additives as a plastic resin, a
| evel ing agent, an antifoam ng agent, and a coupling agent within the scope
of the present invention, in addition to the foregoing curable resin and
the filler. 10 [0044] Further, it is preferable that hal ogen ion

concentratiortref adhbsiasheisinyest i hid fherddfatrei Shdahsigamrieonn ceme erifghat i on  of
the frame portion 14, is in a range of 500 ppmor |ower and O ppm or

higher. In paydei€ihgrdevicd 3 paEf et dnlatisl feehalprgeRehofhé atiggnt rat i on
15 of the adhesive film15 is 200 ppmor |ower. Mre preferably, the

hal ogen ion qeageRbEats Ofh1ofs EBetHQhﬁ%rﬂ%eanEHhééréﬂakn@]?tﬂiQQ HRR Qfew | OVET .

To reduce the content of halogen ion inpurities in the frame portion 14 to

500 ppm or | QueKientat i X 3SR Rr@nbhel fmRipskkcesesin - 20 having a | ow content
of chloride ion (such as "an epoxy resin) may be enployed as the material for

the adhesitve film kRe OLsfhe é%ﬂ@it%r{e%%g?t%uéﬁg{ thel EhdL GRNERLAI 1 e

hal ogen i on may be reduced. ogen concentration of the

adhesive film Sur. fall . T hesi,v L i, S
freeze-gr ounc?lljs?\)t Sgslg?\gﬁpsom%ergdgft% QSmgﬁlafsécgsc ?%S%g’r% éFee%#J&%}e%ggern.t’Then
4 g of the specing rec i.n extracti

cont ai ner madé &t $£$$%d%{?éépgté?%ggi%%ngasﬁngaghaggaiﬁ%%ﬁ %%*ﬁl?#%% re
water is added. e SRR, $ntDRN AL L8 Ak PR8N AL LNe8L 1 Pr28s
the filler.
10 [0044]

Further, it is preferable that halogen ion concentration of
the adhesive £ilm 15, that is halogen ion concentration of the frame
portion 14, is in a range of 500 ppm or lower and O ppm or higher.
In particular, it is preferable that the halogen ion concentration

15 of the adhesive film 15 is 200 ppm or lower. More preferably, the
halogen ion concentration of the adhesive film 15 may be 100 ppm or
lower. |

To reduce the content of halogen ion impurities in the frame
portion 14 to 500 ppm or lower, for example a thermoplastic resin

20 having a low content of chloride ion (such as an epoxy resin) may
be employed as the material for the adhesive film 15, or the mixing
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.

25 The adhesive film 15 is freeze-ground into fine powder of 250

um or less in particle diameter.

Then 4 g of the specimen powder is precisely measured in an



extraction at 125C for 20 hours. 5 After cooling the specinen to room
tenperature, the specinen is filtered t-o 2lhereby obtain test solution. Then
the test solution and standard solution are introduced into an ion

chr omat ogr aphy, to thereby obtain the hal ogen ion concentration by a
calibration curve method. 10 [0045] Further, it is preferable that m ni num
mel t vi scosi textgfactien cagitesher maidemflBe Limlef reg tsteeddtnademaakye anfl 490C t o
180C after the electron beamcuring (photo-curing) is equal to or higher
than 1 Pas amd cfqudktrapus Waheer ishadddD000 Pa-s. 15 I n particular, it is
preferable that the mnimumnelt viscosity 1is equal to or higher than 500
Pa-s, and nore prefleabpygcigralist ahear ptit ghrerant baan 900 dearfosm Meanvgrdss, it
is preferable that the mninum nelt viscosity is equal to or |ower than
5000 Pa- s, askraaeopr &t ez Iy foeqpal hdwraar | ower than 2500 Pa-s. 20 The
m nimum nelt viscosity of the adhesive film 15 after the photo-curing can

be neasuregd as fol lxpwer dhe iadhesd \@elciimth o k8ol >deapesdariitd, ahees@sdinen
beam (light) such that the integrated |light quantity becones 700 mJ/cn2, to

thereby curejd heiflhBy 25 chherpyhenthh MEBtBbiuviseosity under the
tenperature range of 50C to 180C is neasured while increasing the

tenperature at the rpat enOftcLRC6R1 M &h Mt HRdR0 8L T 8FREE Al €nt Fuced
exanple a - 22 rheoneter, a viscoelasticity neasuring instrunent, nay be

Rt o R s R ik
concentration by a calibration curve method.

10 [0045]

Further, it is preferable that minimum melt viscosity of the
adhesive film 15 under a temperature range of 50°C to 180°C after
the electron beam-curing (photo-curing) is equal to or higher than
1 Pa-s and equal to or lower than 30000 Pa-s.

15 ' Inparticular, it is preferable that the minimummelt viscosity
is equal to or higher than 500 Pa‘s, and more preferably equal to
or higher than 900 Pa-s. Meanwhile, it is preferable that the minimum
melt viscosity is equal to or lower than 5000 Pa*s, and more preferably
equal to or lower than 2500 Pa-s.

20 The minimum melt viscosity of the adhesive film 15 after the
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.

25 Then the minimum melt viscosity under the temperature range

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



increase of 10C mnute. 5 [0046] Further, it is preferable that a wet spread
factor of the adhesive film1l5 after thepel ectron beam curing
(photo-curing) is equal to or higher than 0.1% and equal to or |ower than
50% It is nore preferable that the wet spread factor is equal to or higher
than 10 5% and equal to or |ower than 30% The wet spread factor of the
adhesi ve fil mhébmatée, at its@dicistanit pe@Rstnt hgdircarubenteagyries caplbobd ows.
The adhesive film 15 is |am nated over a silicon wafer at 60C. Then the

filmis exposedmshilrd el niephat e@lki ghdcspiant byysiedari®Q tAS pRbteRuraad 3%
aqueous sol ution of tetranethyl ammoni um hydroxide (TMAH) of 25Cis utilized

to devel op thenkkhve under 18. 3t Mige flafe@@ncsesPnisiz,t @nbiber ey tHe@ipBrature
circular pattern of 1600 pun in dianmeter. The dianmeter of the circular

pattern is theprBRasWed.0tyht Agfe. t he adhesive film 15 patterned in the
circular shape 20 on the wafer is heat-press bonded onto a glass at 120C

4.9 MPa, gfor 5 sei ﬁ Thereafter, the dianmeter of the circular pattern of
t he adhe5|ve film15 thus heat-press bonded is neasured. Wt spread factor

(% = (diameter af %§£t}%xessitb dBP&E?a?J&%”%Ef:u%’f\{] %p%SESfQ

100/d|aneter bef ore press bon It 1s pre erablé t hat

ther noset L ng 50C pkaga rageagg the adbosiye eam&émaqftggoegr d4,8h 19091

hour is equal to or ess n par |cular pr e hat

0,
Egﬁ Egr Irrggggre‘g&ag ec?g)l%: lahgoher t %ﬁsot gng /g,qua etghgl[ o%v%trtl a% %BEI nk&ge rate

more preferable that the wet spread factor is equal to or higher than
10 % and equal to or lower than 30%.
The wet spread factor of the adhesive film 15 after the electron
beam-curing can be measured as follows.
The adhesive £ilm 15 is laminated over a silicon wafer at 60°C.
Then the film is exposed with the integrated light gquantity of 700
15 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 90
seconds, to thereby form a circular pattern of 1600 um in diameter.
The diameter of the circular pattern is then measured.
Further, the adhesive film 15 patterned in the circular shape
20 on the wafer is heat-press bonded onto a glass at 120°C, 4.9 MPa,
for 5 seconds. Thereafter, the diameter of the circular pattern of
the adhesive film 15 thus heat-press bonded is measured.
Wet spread factor (%) = (diameter after press bonding -
diameter before press bonding) x 100/diameter before press bonding
25 [0047]
Further, it is preferable that thermosetting shrinkage rate

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



The adhesive film 15 is |amnated over a silicon wafer at 60C. 5 Then the
filmis exposed wth the integrated |light Zpuantity of 700 mJ/cn2, and 3%
aqueous sol ution of tetranethyl amoni um hydroxide (TMAH) of 25C is
utilized to develop the filmunder 0.3 MPa for 90 seconds, to thereby form
a linear resin pattern of 200 pmin line wdth. A surface texture neasuring
i nstrunment (SedcambdDD 10n antfiact ar pdithy sTokyferSeile tisat Ebe, shtithRages
then utilized to neasure the height (thickness) of the linear resin
pattern. The patdgral ts of urddwerchaur 88. at 150C/ | hour, after which the

hei ght (thickness) of the linear resin pattern is neasured. Thernosetting
shrinkage rate(% =He paétmidethenghénbiefege rdfe kaatbdgrasutatdserol hwisght
after heating)] x 100/ ( pattern height before heating) [0048] Still

further, it is prefejabiiediRat rihel adResdnigaftichnwty a el abHs wadkl @it §dre.
phot o- curing, such adhesion capability that keeps 20 the filmfrom peeling

of f from she tHANIPAN EMm T4PSkpM & WALR Q&é'lﬂgeg%%iﬁghf:o&fa%]m@t b¥1700

further, it is preferabl e that the adhesive film 15 contai ns a WV-curing
resin, and thggdhic SN 866 LY IdARG T ﬁf‘q?et%%m@f:hgf VR éféﬂd@ i's
equal to or higher'than 40% per 1 pm | n |ckness parti cu ar; It

preferabl e thﬁfmgﬂ o\odd@ns M d LA 1o hevBiB ‘P_E_lﬂ R W'ME‘}P%’

On the ot her Is prefera t he nessvvl se transm ttance

of the adhes'%@%éﬂds, %g Eﬁéréﬂ§akokﬂ éwllﬂgg?rrégEH]pé@%%&geéf]2dﬁﬂbh in line

t hi ckness.

width. A surface texture measuring instrument (Surfcom 1400D
10 manufactured by Tokyo Seimitsu Co., Ltd.) is thenutilized to measure
the height (thickness) of the linear resin pattern. The pattern is
further cured at 150°C/1 hour, after which the height (thickness)
of the linear resin pattern is measured.
Thermosetting shrinkage rate(%$) = [(pattern height before
15 heating) - (pattern height after heating)] x 100/( pattern height
before heating)
[0048]
Still further, it is preferable that the adhesive film 15
retains, after the photo-curing, such adhesion capability that keeps
20 the film from peeling off from the transparent substrate in a dicing
process.
[0049]
Still further, it is preferable that the adhesive film 15
contains a UV-curing resin, and that thicknesswise UV transmittance
25 of the adhesive film 15 is equal to or higher than 40% per 1 pm in
thickness. Inparticular, it ispreferable that the UV transmittance

is equal to or higher than 45%.



The WV transm ttance of the adhesive film 15 can be neasured 5 as follows.
The adhesive film15 is prepared in a thi ckhess of 3.5 pmand exposed with
a light of 365 nm and then the UV transmttance is neasured with a
UV-vi si bl e spectrophotoneter (UV-160A manufactured by Shimadzu Cor porati on)
. Based on the neasured value the UV 10 transm ttance per unit thickness (1
pun) is cal cul at ed Cactbedobiget dhanche itanbepte Baebleathdtf drihrulthigkvesswisieow) .
Loglo(l/10) = ecl |I: intensity of transmtted light, lo:: intensity of

i ncident |i ghf transnbbicamta atfi bhe sethesptrecal lnpdbhis englahl, td orabeweptihem 15
coefficient [0050] Next referring nowto Figs. 1 and 2, a nethod of

manuf act uri ng70¢ ed nghih fecegilvkngsdevice 1 will be described. The

phot odet ector 11 is placed on the support substrate 12. 20 The

phot odet ect or 11 anmghet be SRR LSHES oAt Be lairys@ vENEI ¢ aBNest 8@ médyaugh
the bonding wwre W Then as shown in Fig. 2(A), a large plate of glass

substrates (|l ightsitibagsm ssive plate) 16, in which a plurality of
transparent substrates 13 is unified, is prepared. 25 And to the surface of

the gl ass substrat %%%dl%&%ﬁnﬂ'@@%"l% 1§'dﬂ’8p3a§e651@%h€1ﬁ§8|kne@%68f%s SSHRWAG N
Fig. 2(B), the adhesive film1l5 is left in - 25 frame shape in a region

sur roundi ng aeﬁt@e%g gehtgel Ifieg S 5UARL %ﬁdl@hbﬂt%%l/ tﬂaﬁgrﬁf%%éﬁ]?e is

phot odet ect or e nore , a photonmask is enploye

sel ectively %@ﬁﬁeﬁhﬁlﬁggeﬁvyﬁgfbl@ g&eé‘@rtoﬁhotometer (UV-160A manufactured

by Shimadzu Corporation). Based on the measured value the UV
10 transmittance per unit thickness (1 ym) is calculated according to
the Lambert-Beer law (formula given below).

Logio(I/Ip) = ecl

I: intensity of transmitted light, Ip.: intensity of incident
light, c: concentration, €: optical path length, 1: absorption

15 coefficient

[0050]

Next referring now to Figs. 1 and 2, a method of manufacturing
the light receiving device 1 will be described.

The photodetector 11 is placed on the support substrate 12.

20 The photodetector 11 and the support substrate 12 are then connected
through the bonding wire W.

Then as shown in Fig. 2(A), a large plate of glass substrate
(light-transmissive plate) 16, in which a plurality of transparent
substrates 13 is unified, is prepared.

25 And to the surface of the glass substrate 16, the adhesive
film 15 is adhered.

Then as shown in Fig. 2(B), the adhesive film 15 is left in



a light. Thus the exposed portion of the adhesive film15 is 5 photo-cured.
Then the adhesive film 15 thus exposed is zi®vel oped by a devel opi ng
solution (for exanple, an al kali aqueous solution or an organic solvent).
The unexposed portion is dissolved in the developing solution thus to be
removed, and the exposed is undissolved in the devel oping solution thus to
be left. Mreaspasefdhapel i atieryith @uhesinddntjid redbon snltdiet glassaisgbstirate
pattern as shown in the plan view of Fig. 3. [0051] 1In this process of

| eavi ng the athesiteadedl s Foven tie phoddBetsbtiome 11i.t T bprades alekaitba) 4 he
el ectron beamcuring reaction rate 15 (photo-curing reaction rate) of the

adhesi ve fil pHé&drfaskets éﬂ;ﬁ%@yedl@&%@&elﬂw{?@]f%eﬂﬁélsé BRe LagEBRSLEL 1A 5 eRat | ON
rate to be 90% or | ower. re preferably, the electron beam curing reaction

rate is 70% og 1furher rhahd Hehexhhseamsstdiongokeatd i Lhdsale 14 0% qis | over.
Here, the thernosetting reaction rate may be 0% 20 The el ectron beam

et oo LSyt AR B4R g0 ot e A L1
e o eGP S (oS AL ey
eaul e or BEULLGEE RISULE) (TR SR A BeRrepiates S B By
Sased on o heacal et g o LG hespesiire atiee s LA B e sl ek on
Formula. El ect 1 o a8 50ing%ss FAY I Pl &S blerel (SRR E0LG 1Ty, the
10 adhesive film 15 is left in a grid pattern as shown in the plan view
of Fig. 3.
[0051]
In this process of leaving the adhesive film 15 in the frame
shape, it is preferable that the electron beam curing reaction rate
15 (photo-curing reaction rate) of the adhesive film 15 is set to be
10% or higher, and the thermosetting reaction rate to be 90% or lower.
More preferably, the electron beam curing reaction rate is 70% or
higher, and the thermosetting reaction rate is 10% or lower. Here,
the thermosetting reaction rate may be 0%.
20 The electron beam curing reaction rate of the adhesive film
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 film A) and an adhesive film (adhesive film
B) exposed in advance to a light of a quantity required for pattern
25 exposure (700 mJ/cm®) are prepared, and both are subjected to photo-

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

the calorific value of the respective adhesive films, the electron



of filmA) - (calorific value of filmB)] x 100/( calorific value 5 of film
A) [0052] Also, the thernosetting reactiog rate of the adhesive film 15
can be obtained utilizing a FT-1R (Paragon 1000, nanufactured by

Per ki nEl mer Co., Ltd.). 10 The unexposed adhesive filmA and the adhesive
filmB exposed in advance to a light of a quantity required for pattern

exposure (7@Q mIéeriy REScPISPaLed, i Ard1bal bt & @ctukHERy &d tRe F511Bwing
spectronetry (nunber of times: 16 tines) . Then based on aronatic

ring-derived faeakihntensity (vicinity of 1512 cm 1) of the IR spectrum 15
t hus obtained and the thernosetting functional group-derived peak intensity

f e, - e ' ' j 5 i t R GaLLL) .
(for exanple, epoxy;gLomp; %%%qufgﬁigﬁécaﬁtﬁeﬁl FYed Vigi i [%ca%ﬁgﬁugboﬁrﬁg%)

the thermal reaction curin ated according to t W ng

formul a. Ther ; ti_o i.ng. rat 9 - ={[(t i N cti 20
group-deri vegrfggélzﬁia@t :a—nrs]f:%yg%?%fﬂ! I%r%ei}i%/%%r_%%\ Pgﬁ P?ﬁgééﬁléagawﬁ Eellnés)i@ ;l%u%f
filmA] : [(Othir.ﬂos)ttingfunctional group-derived peak intensity of film
B) / (aro i illﬁgeakintensity of filmB) ] ) x 100/[(thernosetting

functional group-di g/g peak intensity of filmA)/(aromatic ring peak
intensity of film %) In the case, for exanple, where the adhesive film
15 contains a bisnaleimde resin, the peak of the nal eim de group may_be
adopted as the thBLADseths AermReetoind 1§r6tpoueFd Ve PipdhR. adheeWies&iln -
27 the case where the adhesive film 15 contains a cyanate ester resin t he

peak of the dpafdt ®cclbicringdoubi higinsea ddogRedPayasys]000, manufactured by

PerkinElmer Co., Ltd.).

10 The unexposed adhesive film A and the adhesive film B exposed
in advance to a light of a quantity required for pattern exposure
(700 mJ/cm®) are prepared, and both are subjected to FT-IR
spectrometry (number of times: 16 times). Then based on aromatic
ring—derivedpeakintensity(vicinityof]BlZcmfﬂ of the IR spectrum

15 thus obtained and the thermosetting functional group-derived peak
intensity (for example, epoxy group-derived peak intensity (vicinity
of 915 cm!)), the thermal reaction curing rate is calculated
according to the following formula.

Thermal reaction curing rate (%) = { [ (thermosetting functional

20 group-derived peak intensity of film A)/(aromatic ring peak
intensity of film A)] — [(thermosetting functicnal group-derived
peak intensity of film B) / (aromatic ring peak intensity of film B) ]}
x 100/[ (thermosetting functional group-derived peak intensity of
film A)/(aromatic ring peak intensity of film A)]

25 In the case, for example, where the adhesive film 15 contains
a bismaleimide resin, the peak of the maleimide group may be adopted

as the thermosetting functional group-derived peak. Likewise, in



The gl ass substrate 16 is then diced into each region intended 5 to cover

t he photodetector 11. In the process of digyng the glass substrate 16, the
adhesive film 15 remaining in the frame shape is also diced. Dash-dot |ines
of Fig. 2(B) indicate the dicing line. Through such process, the
transparent substrate 13 and the frame portion 14 |ocated on the

transparent spRsidaadkewdsrs aReh@imRligenethn 150cas SheVR dyankt 8- este®) redhien

the transparent substrate 13 with the frane portion 14 “provi ded thereon and

the support sgpstraiie k2 tRECcHHRRRSeAr8P §Sold maQPRASEaGR Y ot her, and the
transparent substrate 13 and the support “substrate 12 are bonded by neans

of the frame portio To be nore 15 detailed, the transparent substrate
13 and the support substrate 12 are pressed or heat-pressed with the frane

ortion 14 held t e | £ : ' SiV i i i ced
Eefore t he supporthﬁ%ﬁ%?%%%%Qbig?%ﬁ%1$H5??$g£§%g§gﬁgﬁgd%§§}%%éﬂ%§§3#§n %%ded
inthis epbodi nen instead.for e | e the support substrate,12?

(et be aherBti bhe e inetot b on PR PERRRLS, oFha e Ereaal RS,
15 and the gl ass substrate .16 be di.ced 0054] . Next .t he_advant ages, of

L o b SeaiBs Tt Al ChiatRes bt TiI hareardeind ) i (et BT RBRLiS t he
frame portion 14 is provided between the transparent, substrate 13 and the
support subst #4FR diFedanPasn-dobglings eét F{9 adHér et FatfetBe KissnPat 8o 12,

13. Since the frame portion 14 is not |ocated on the photodetector 11, the

frame portionThROYGN uEht PEPERT Dottt Ec tFAGSPRECPhSUBEEE kR i Iy 396 thentuame of
th
© portion 14 located on the transparent substrate 13 can be obtained,

10 as shown in Fig. 2(C).

Then the transparent substrate 13 with the frame portion 14
provided thereon and the support substrate 12 are disposed so as to
oppose each other, and the transparent substrate 13 and the support
substrate 12 are bonded by means of the frame portion 14. To be more

15 detailed, the transparent substrate 13 and the support substrate 12
are pressed or héaf—pressed with the frame portion 14 held
therebetween.

Here, although the adhesive £ilm 15 is diced before the support
substrate 12 and the transparent substrate 13 are bonded in this

20 embodiment, instead for example the support substrate 12 may first
be adhered té 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
25 hereunder.
In this embodiment, the frame portion 14 is provided between

the transparent substrate 13 and the support substrate 12, and is



phot odet ector 11. Accordingly, the light receiving device 1 can 5 fully

exhi bit the desired performance. [0055]- Bgrther in this enbodi nent, since
the frame portion 14 is provided between the support substrate 12 and the
transparent substrate 13, the frane is forned so as to be higher conpared
with 10 the case where the frame is provided between the photodetector 11

and the transpaleesll ysidbst-eat® didesfdibistiat@stizg . t canssithkantme pirtibea
adhesive film 15 per 1 pmto 40% or higher assures that the adhesive film

15 i s sufficientikyndthaieatdaesh arenphbesadtetadhes) e thime Porksohhicks 15
[ 0056] Also, in this enbodi nent the phot odet ect or 11 and the support

substrate 12 g eomRectathddiraUahe! Plotide i padbIRG RLLEL beGin of the

wire Wis surrounded by the frane ce the hal ogen 1on concentratlon of

the adhesive gktckc@dé‘@ecggr Clﬁl”i%&é‘éf&%gt e tha e‘ﬁ% E'e%@ujndn% %e'iﬂtcet 9 DB, 500

ppm or | ower Fevented’ from corro y halogen gas

ener gi ng frqp1t§peLé B%glredH%OQﬁz%ﬁnAlso m xi ng the zeolite in the
frame por |on enant &s I "Provi e nor'sture perneability of the

frame portion 14. iﬁﬁ ?rrangenent al l ows suppressing dew condensation in
the space encl ose he frame portion 14, the transparent substrate - 29

1,13, 2nd the subpgrL substrate 12, L0088, RUTLRCL;, tAe,RUBBOLL S UpPRt e

provided between the support substrate 12 and the transparent
substrate 13, the frame is formed so as to be higher compared with

10 the case where the frame is provided between the photodetector 11
and the transparent substrate 13. Adjusting the UV transmittance
of the adhesive film 15 per 1 pym to 40% or higher assures that the
adhesive film 15 is sufficiently photo-cured even when the adhesive
film 15 is thick.

15 [0056]

Also, in this embodiment the photodetector 11 and the support
substrate 12 are connected through the wire W, and the outer region
of the wire W is surrounded by the frame.

Since the halogen ion concentration of the adhesive film 15

20 constituting the frame portion 14 is set to be 500 ppm or lower, the
wire can be prevented from being corroded by halogen gas emerging
from the frame portion 14.

[0057]

Also, mixing the zeolite in the frame portion 14 enables

25 improving the moisture permeability of the frame portion 14.

Such arrangement allows suppressing dew condensation in the

space enclosed by the frame portion 14, the transparent substrate



of interconnects formed thereon. Accordingly, adjusting the mnimm 5 nelt
viscosity of the adhesive film 15 under the tenperature range of 50C to 180C
after the photo-curing to 30000 Pas or Ig%s\er allows the adhesive film15 to
fit with the surface profile of the suppdrt™ substrate 12, thus enhancing
adhesi on between the adhesive film 15 and the support substrate 12. 10 On
the other hand, adjusting the mninumnelt viscosity of the adhesive film
15 under the_te rature range of 50C to_180C after the photo-curing to 1
Pa-s or hi gﬁér,g’gs SBRPST brSURsyrére &%' particul ar, enables inhibiting the
adhesive film 15 from_ excessively spreading. 15 [0059] Further, adjusting
the wet spread f at®®t8lof the adhesive film 15 after the el ectron

beam curing to 0.1%or higher allows the adhesive film15 to fit with the
support substr at eFupthemysheshaReThgubatifets 64 iscpy@efedhel dupasilfatade m 15
and the support substrate 12. 20 [0060] Still further, adjusting the

el ectron beafmicgeragnrecic: forned therapn .t hacerittdsioly, fadipstbng 6he 0gmonuhi gher
in the process of |eaving the adhesive film 15 assures that the adhesive
film15 %s dely fiaoesdtyiof tthe ddzasi-vehapéd daunden. tizh téingeratadjeustngg t he
thernosetting reaction rate of the adhesive filmto 90%or Iower in the
process of beé&admgtd N8oadhatievechd phot d-bowariakl ©s 38000 @ai B rsudfiée ciaehbdws
progress of the thernosetting 30 reaction when adhering the support

substrat e 12hangbtdd ver aEpasernd fisupstH ahe dhdrfddeepebyirs sHrtig stbport
adhesi on between the support substrate 12 and the transparent substrate 13
by neans of stibetagthe€3Yethus enhancing adhesion between the adhesive film 15

and the support substrate 12.

10 On the other hand, 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 1 Pa-s or higher, or 500 Pa:s or higher
iﬁ particular, enables inhibiting the adhesive film 15 from
excessively spreading.

15 [0059]

Further, adjusting the wet spread factor of the adhesive film
15 after the electron beam-curing to 0.1% or higher allows the
adhesive film 15 to fit with the support substrate 12, thus enhancing
adhesion between the adhesive film 15 and the support substrate 12.

20 [0060]

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 adhesive film 15 is duly formed
in the frame-shaped pattern.

25 Also, adjusting the thermosetting reaction rate of the

adhesive film to 90% or lower in the process of leaving the adhesive

film 15 enables achieving sufficient progress of the thermosetting



e S £ i ——— )

film 5 [0061] Still further, setting the thernosetting shrinkage rate of

t he adhesive filmthrough curing at 150C/| hour to be 10% or | ower enables

reducing fluctuation in height of the frame portion 14 constituted of the

adhesive film15. 10 [0062] It is to be-n@ped that the present invention is

not limted to the foregoing enbodinent, and that nodifications and

i nprovenents to such extent that allows achieving the object of the present

invention will be included in the present invention. 15 To cite a few

exanpl es, al treaughot aeardditinient tispetppoes subat ratdd 2psed ehabt marmspagent e

perneability of the adhesive film 15 nmeasured according to JI'S Z0208-B is

30[ g/ n224h] efibbtghes ,13,hehpresgndssurivgnthonaditedion beowéed e Support

setting. For exanple, the adhesive filmmy be formed so as to have | ow

noi st ure per @@kt bity 10 @nihiehbyardédAeeR SWsskHt& 1R8OS NOT ithanwiiekt 66

t hrough the frane. Such arrangenment enables initially preventing the

intrusion of gygjsture into inside the frame. Al so, although the adhesive

film1l5 is diced at a time when the glass substrate 16 is diced in the

enbodinen%, insteagoégﬁ 25 adhesive film 15 nay be kept from bei ng diced,

for exanple as shown in Fig. 4 (line Ain Fig. 4 indicates the dicing line)
In this case, the: i fi b A\t ] ascto

Be; pd r}%\{%'i %Q%&grr{}fcéei ?98%:?6’%%%\%; h?’llgf(%%ér r3tedde

| eave the 31 adhesive fi rane-shape tions.
[Verking examplesh, J8Q83L; 11 through curing at 150°C/1 hour to be 10% or lower

enables reducing fluctuation in height of the frame portion 14
constituted of the adhesive film 15.

10 [0062]

It is to be noted that the present invention is not limited
to the foregoing embodiment, and that modifications and improvements
to such extent that allows achieving the object of the present
invention will be included in the present invention.

15 To cite a few examples, although the embodiment specifies that
the preferable moisture permeability of the adhesive £ilm 15 measured
according to JIS Z0208-B is 30[g/m?-24h] or higher, the present
invention is not limited to such setting. For example, the adhesive
film may be formed so as to have low moisture permeability to thereby

20 keep moisture from being transmitted through the frame. Such
arrangement enables initially preventing the intrusion of moisture
into inside the frame.

Also, although the adhesive film 15 is diced at a time when
the glass substrate 16 is diced in the embodiment, instead the

25 adhesive film 15 may be kept from being diced, for example as shown
in Fig. 4 (line A in Fig. 4 indicates the dicing line). 1In this case,

the adhesive film 15 may be exposed with a light so as to leave the



Her eunder, working exanples of the present invention will be 5 described.

[ Wrking exanple 1] 1) Synthesizing a curable resin that hardenable with
either 1light or heat (acrylic-nodified phenol resin) 600 g (CH
approximately 4 equivalent) of MEK sol uti®n of phenol 10 novol ac (Phenolite
TD- 2090- 60M manuf actured by DI C Corporation) containing 70% of nonvol atile
matter was put in a 2-liter flask, and 1 g of tributylamne and 0.2 g of
hydr oqui none were added, and then the solution was heated to 110C. 284 g of
gl yci dyl nethaksyiwd €116021501n ags udal ppedof NF3thershap@s gotttaohbe sol ution,
after which 15 stirring reaction was perfornmed at 110C for 5 hours, to

t hereby obt aksrphenelxapgyespc contai ni ng net hacryl oyl group and 80% of
nonvol atile matter (nethacryl oyl group nodification ratio 50%. [0064] 2)
Preparation of resigpg@rnish 20 6.1w% of acrylic resin conpound

(2, 2-bi s{4-(acryl oxydi et hoxy) phenyl } propane, NK Ester A-BPE-4 manufactured
by Shin- Nakamura Gt dlerOor bitdh dxadd (84 8¢ UHIPL-EOOHR HEEREISH Wies 4o
serve as the photo-curing resin,; 2.¥m¢/60f epoxy resin (Epiclon N-770
manuf act u ed by PG Lorporation) to serve as 25 the thernosetting resin;

6. 4wt % of silicone epoxy resin (BY16-115 manufactured by Dow Corni ng Toray
Co., Ltd.); 27.0w % of, .t he net h)acrylic-nodi fi ed phenol resin synthesized
as above, to serve[ﬁoﬂ(zmgagxérﬂ%iecuﬁabl e resin that hardenable with either

i gh h S 9% . of h | i i | CURE. 651
o act ured by o Dl S BerS NS B e aal € e Phet srobas e bt Shth s

filler

light or heat (acrylic-modified phenol resin)
600 g (OH approximately 4 equivalent) of MEK solution of phenol
10 novolac (Phenolite TD-2090-60M manufactured by DIC Corporation)
containing 70% of nonvolatile matter was put in a 2-liter flask, and
1 g of tributylamine and 0.2 g of hydroquinone were added, and then
the solution was heated to 110°C. 284 g of glycidyl methacrylate
(2 mol) was dripped in 30 minutes into the solution, after which
15 stirring reaction was performed at 110°C for 5 hours, to thereby
obtain phenol novolac containing methacryloyl group and 80% of
nonvolatile matter (methacryloyl group modification ratio 50%).
(0064]
2) Preparation of resin varnish
20 6.1wt% of acrylic resin compound
(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; 12.1wt% of epoxy
resin (Epiclon N-770 manufactured by DIC Corporation) to serve as
25 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, to serve



(ol ecul ar sieve 3A manufactured by Union Showa K. K) to serve as 5 the
filler; and 14. 7w % of net hyl ethyl ketone to serve as solvent were

scal e-wei ghed, and a di sperser was enployed to stir the solution at 5000
rpm for one hour, to thereby prepare the Pésin varnish. [0065] 3) Making up
an adhesive film 10 The foregoing resin varnish was applied to a base
material polyester film (TlOOG 25 pmin thi ckness manuf act ured by

M tsubishi Plastics, Inc.) with a comma coater, and dried at 80C for 10

m nut es, toaﬁh@}%ﬁyr%&%%%htmeérwmew%h SHERMLIeht AF beAEs d-- IFDD66)
15 [ Wor Ki ng exan‘gl e 2] The sane process was performed as the working exanple
1, except tI9dtP ﬁ@@@imﬁgt%@m%a\nﬁrehﬁ Ea85>t mangifagbheed dyy fibaat
hardenable with either light or heat. An acrylic copolynmer resin having a
car boxyl growpeaadlan Clhiged gl Cerppraipon ;t Bk. 8itde ofhapnoy€ykildeer P, ACA
20M manuf actured by Daicel Cytec Co., Ltd.) was enployed as the curable
resin that Haodenabie silevh 24 teeufbcghtedbyhBaton [ShdeE] K. [KAr ko neprercaapl e
3] 25 The sane process was performed as the working exanple 1, except that
the m xtube ahet iellesi mndal ai dhtnas aethappechyds kéobhows se?v8wiSosaflvaatyl i c
resin nononmer - 33 - (2,2-bis{4-(acryl oxydi et hoxy) phenyl } propane, NK Ester
A- BPE-4 manufcaetsuae-hyighed,- Aok anii spezrem vl efgl.oydd th i1t ichei gblwmden
room tenperature, to serve as the photo-curing resin; 12.9w % of bis-A
at 5000 rpm for one hour, to thereby prepare the resin varnish.
[0065]
3) Making up an adhesive film
10 The foregoing resin varnish was applied to a base material
polyester film (T100G, 25 ym in thickness, manufactured by Mitsubishi
Plastics, Inc.) with a comma coater, and dried at 80°C for 10 minutes,
to thereby obtain an adhesive film of 50 uym in thickness.
[0066]
15 [Working example 2]

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

An acrylic copolymer resin having a carboxyl group and an

20 acrylic group in the side chain (Cyclomer P, ACA 20M manufactured
by Daicel Cytec Co., Ltd.) was employed as the curable resin that
hardenable with either light or heat.

[0067]

[Working example 3]

25 The same process was performed as the working example 1, except

that the mixture of the resin varnish was arranged as follows.

7.8wt% of acrylic resin monomer



novol ac epoxy resin (Epiclon N-770 manufactured by DI C Corporation) 5 to
serve as the thernosetting resin; 3.5wo of silicone epoxy resin (BY16-115
manuf act ured by Dow Corni ng Toray Co., Lt? ); 26.2wm % of the
(meth)acrylic-nodified phenol novol ac res A synt hesi zed according to the
wor ki ng exanple 1; 0.9wt % of phot opol yneri zation starter (I RGACURE 651
manuf actured by C ba Specialty Chem cals 10 Corporation); 23.4wm % of silica
filler (SEZOSS qg?techs Co. , Ltd*é@ to serve as the ingrganic filler; and
25. 3wt % of methyTRtTWA~ (RECIhEXYS WéP%%nX]h}@r?BP%}sntNK[f%d@é] A-BRE"4dhesi ve
films obtained according to the respective 15 working exanpl es were

subj ect ed t omayafagity Yh Shép i kemugsi i eal $&r-nelalist -irt L FECeUNR 5@ i on
concentration, mninmm nelt viscositg under the tenperature range of 50C to
180C after pheTReEafUney, tReserEhrcatne LNBO-GREERT pIRAiSy cLf i LS @hdbIR A
transmttance. Here, the evaluation of those aspects was perforned accordi ng
20 to the desevopad epoky neasdneBrdiloniN-7 THheaveiasd terrgtoyw PIE Ko rippghat 1 $oor
phot o-curing the adhesive film was set at 365 nm Further, as the exposure
uni t, nodel BEWMWHGOEGKS thenteoteseddiby @sdinybhudwack ofisig iCone dpaky wasin

enpl oyed. The integrated light quantity was set to be 700 mJ/cnR. 25
Meanwhi | e t héBYD6SILE eapefaeiahtdd by Dad €ovasndgEasuaryedo as LtHo) } @ 2wtheof
adhesive filnms were stuck to each other with a lam nator 34 set at 60Cto

thereby nmaketHp amdtiH)Bcefy1100m@m fiied BbhekobssovalRed ratiers@xpesiutzedw th an
exposure unit with the Iight amount of 750 mJ/cnR (wavel ength 365 nm the
filmwas subhesebedhtd tbhenansaidingdexample 1; 0.9wt$ of photopolymerization
starter (IRGACURE 651 manufactured by Ciba Specialty Chemicals
10 Corporation); 23.4wt% of silica filler (SE2050 Admatechs Co., Ltd.)
to serve as the inorganic filler; and 25.3wt% of methylethyl ketone
to serve as the solvent.

[0068]

The adhesive films obtained according to the respective

15 working examples were subjected to evaluation in terms of moisture
permeability rate, halogen ion concentration, minimummelt viscosity
under the temperature range of 50°C to 180°C after photo-curing, wet
spread factor affer photo-curing, and UV transmittance.

Here, the evaluation of those aspects was performed according

20 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®.

25 Meanwhile the moisture permeability rate was measured as

follows.

The adhesive films were stuck to each other with a laminator



at 120C for one hour, and at 180C for another hour. The cured film5 thus
obt ai ned was eval uated according to the noisture pervious cup process (JIS
Z0208-B) under the environnment of 40C/ 90% to thereby obtain the noisture
perneability rate. [0069] [Table 1] Wrkiag-Wrking Working Exanple 1
Exanpl e 2 Exanple 3 Halogen ion concentration 98.1 13.8 4.8 (ppm Misture
Perneability Rate 81.4 79.8 20.1 40C/ 90% [ g/ n224h] M ninum Melt Viscosity
2074 883 1810 (Pas) Wet Spread Factor (% 18.1 10.2 14.1 UV Transmttance
(% 50 59 655et0af 000Q] toThRArébY in@ike LECLIMIIAYoHEVIE GVaS HROSKNHE3CaAAdI Ng
to the process described in the enbodiment, utilizing the adhesive film

from the respeeti ¥gooidd RYtEXHRPSsuts IHefte wither X pagwkeamesntPtf opoed
with a light of 365 rimin wavelength and |Iight anount of 750 mJ/cnR, and

the devel Opmﬂ\':ﬂt/d?@s(wévé§en@tg{ ‘;3%%”7%9 Ithe3¥ L RIWAEUBNEWBN YT O SR TV,

under a spray pressure of MPa )for 90 seconds. Also, the adhesive film

was patterned {fh@ @bt rRAUSE Nand MBS EBE AAbRSE YR | MRS ELY #0im

5 thus obtained was evaluated according to the moisture pervious cup
process (JIS Z0208-B) under the environment of 40°C/90%, to thereby

obtain the moisture permeability rate.

[0069]
[Table 1]
Working Working Working
Example 1 Example 2 Example 3
Halogen ion concentration 98.1 13.8 4.8
(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 65
10

[0070]

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

15 Here, the exposure was performed with a light of 365 nm in

wavelength and light amount of 750 mJ/cm?, and the development was



a wdth of 100 pmand forned so as to surround the region to cover 5 each
phot odetector in a frane shape. In the process of |eaving the adhesive film
in the frame shape, the photo-curing reaction rate and the thernosetting
reaction rate of the adhesive filmwas™séP as follows. The neasurenent

met hod of the photo-curing reaction rate and the thernosetting reaction
rate 10 of the adhesive filmis as described in the enbodi nent. Here, the
epoxy group-derived peak _intensity was adopted as the thernpsettin

functi onal gPSEEQHEGFCF\Fé’d 3ﬁe5EtF?ﬁré‘?%ﬁlW‘. h{/‘gb@/ﬁl]d% [(FHBHE, AR ) ﬁ@g%r ki ng
Wrking Exanple 1 Exanple 2 Exanple 3 Photo-curing reaction 90 84 95 rate
(% Ther mosePteagee Pio 0-LelBei &or 2t secopdas pdeve]thenashesing £ HhsEr ent
substrate and the support substrate were bonded to each other by .

heat - pr essi n@a(t%mﬁ;f dtupegdi® @atyera: i oh whichsekemihesgvessile wasvpayen
Thereafter, the substrates were cured 20 at 120C for one hour, and then at
180C for twoaheigish oft 1fGsibesd tomidd sodas Hat suheoungHther eegion iy devere
thus - 36 obtained bears desired characteristics, and shows no failure in
operati on> Ferthephottduetectbti th entfrafmet bkapa! expansi on of the frane

In the process of leaving the adhesive film in the frame shape,

" the photo~curing reaction rate and the thermosetting reaction rate

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

the photo~curing reaction rate and the thermosetting reaction rate

10 of the adhesive film 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 (%)

15
[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
20 at 120°C for one hour, and then at 180°C for two hours.

It has been confirmed that the light receiving device thus



of the light receiving device has proved to be as shown below, through 5
nmeasur enment thereof according to the nethod described in the enbodi nent,

whi ch confirnms that fluctuation in height g; the frame due to heat inposed
under the environnment of use can be supﬁfé sed. [0073] [Table 3] Wérking
Working Working Exanple 1 Exanple 2 Exanple 3 Coefficient of thermal 65 78
61 expansion (ppm 10 37 - CLAIMS 1. A light receiving device, conprising:

a support substrate provided thereon with a photodetector including a
Phot ohet ect | T YA EFORSRH deiaet SumetT e b Chn g1 Shotrs BSoRet b 38t ng
portion is provided; a transparent substrate |ocated so as to oppose a face
of said suppdReX&i8rate on which said photodetector is provided; and a
frame portion di sposed between said support substrate and  said transparent
substrate so as to BUtP8tndthaicPephocoeiet f Shermad Grransiensaf dthe deme
portion is an el ectron beam curing adhesive and adhered to said transparent
substrate andf Bhedighsysseivingdpyieahas pxoveRdq bghe shepaiRelny deiticteh
according to claim1l1, 15 wherein said frane portion is fornmed through
sel ectiveby megsogengnantiersasitr eacpedine did Hfeanteled descirabaft bn sdied
el ectron beam and renovi ng an unexposed portion; and

embodiment, which confirms that fluctuation in height of the frame

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

[0073]
[Table 3]
Working Working Working
Example 1 Example 2 Example 3
Coefficient of thermal | 65 78 61
expansion (ppm)

10



R

o e —— '

hal ogen i on concentration of said adhesive filmis equal to or |ower than

500 ppm 20 3. The light receiving device according to claim1l or 2,

wherein said frame portion is forned through selectively exposing with a

i ght an adhesive filmcontaining a UV-ecuritng resin, which is an electron

beam curing resin, and renovi ng an unexposed 25 portion; and W

transmttance of said adhesive filmis equal to or higher than 40% per 1 pn

in thickness. - 38 4. The light receiving device according to any of clains

1to 3, whergizzmsaid franme portion is forned through selectively 5

exposi ng an el ectron beamcuring adhesive filmwth said electron beam and

removi ng an unexpoged;geF tiisiang datteadhembresihgmis formed of a resin

conposition containing an electron beamcuring resin and a filler, and

noi sture permeabi | it ¥yppate Ribsthbeaghosiqee thbibbs auala %Ho@édéﬂéﬂ@@i than

30[ g/ n224h] 10 when neasured according to JI'S Z0208-B. 5. The |ight"

recei ving devi ceordi k el i 1 | :
m“c%ugﬁﬁg 5‘?@%&%&%@?@ @ort%ﬁ aﬁ}j.ré éé’ééi' gﬁ%&%%teé ﬁ?gﬁt@éﬁ s8id .

porous filler; an ris zeolite. recei ving

por _ d"por ous FiTFer's . 186" _
containe. 8 oot aurer R REFEUE i Bl PR EE SRR O SR B0 0 Been o

heat .

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
said transparent substrate so as to surround said photodetector;
10 wherein said frame portion is an electron beam-curing adhesive

and adhered to said transparent substrate and to said support

substrate.
2. The light receiving device according to claim 1,
15 wherein said frame portion is formed through selectively

exposing an electron beam-curing adhesive film with said electron
beam and removing an unexposed portion; and
halogen ion concentration of said adhesive film is equal to
or lower than 500 ppm.
20
3. The light receiving device according to claim 1 or 2,
wherein said frame portion is formed through selectively
exposing with a light an adhesive film containing a UV-curing resin,
which is an electron beam-curing resin, and removing an unexposed
25 portion; and
UV transmittance of said adhesive film is equal to or higher

than 40% per 1 pm in thickness.



20 7. The light receiving device according to claim®6, wherein said curable
resin that hardenable with either said electron beamor heat contains a
(meth)acrylic-nodified phenol resin or a (meth) acrylic acid polyner
containing a (nmeth)acryl oyl group. 25 8. 3% et hod of manufact uri ng a |ight
receiving device, conprising: - 39 placing a photodetector including a
phot odet ecting portion and a base substrate on which said photodetecting
portion is provided, on a support substrate; adhering an adhesive film
containing an electron beamcuring 5 resin over a transparent substrate to
be |l ocated so as to oppose said, 6 suppart, substrate; selectively_ exposing

sai d adhesi ve* i | miRet ﬁl%t TRV RIDEGH CRRFGOERBUP NP SPYuREXBORERS portdi on,
t hereby | eavi ng said adhesive film in a frame shape in a region surroundi ng
a region on said transparent 10 substrate that is to cover said

phot odet ect or when said transparent substrate is placed so as to oppose
sai d support subst mixegeianspidifsposi pgredenl sugpemed stibstuddt scandt begly
transparent substrate so as to oppose each other and adhering said support
subst r at e Sande sp¢ 81 hgaas Edieshros UiFsstr-atie ihy asHed e afidmshaple daidibe barttbioon
constituted of said adhesive film 9. The nmethod of manufacturing a |ight
recei vi ng dewezen,aaadr demgvirng atl ahaxBosaderoaithont namdim nelt vi scosity of
said adhesive filmis equal 20 to or higher than 1 Pas and equal to or

| ower than 30000 Pasidngtifesive film is formed of a resin composition containing

an electron beam~curing resin and a filler, and moisture permeability
rate of said adhesive film is equal to or higher than 30[g/m?-24h]

10 when measured according to JIS Z0208-B.

5. The light receiving device according to claim 4,
wherein said filler includes a porous filler; and

said porous filler is zeolite.

15
6. The light receiving device according to any of claims 1 to
5,
wherein said frame portion contains a curable resin that
hardenable with either said electron beam or heat.
20
7. The light receiving device according to claim 6,
wherein said curable resin that hardenable with either said
electron beam or heat contains a (meth)acrylic-modified phenol resin
or a (meth)acrylic acid polymer containing a (meth)acryloyl group.
25

8. A method of manufacturing a light receiving device,

comprising:



a tenperature range of 50C to 180C, after said electron beamcuring wth an
Integrated light quantity of 700 mJ/cnR2. 10. The nethod of manufacturing a

| i ght receiving device according 25 to clgim8 or 9, wherein a wet spread
factor of said adhesive filmafter said el®ectron beamcuring with said
integrated light quantity of 700 - 40 ml/cnR is equal to or higher than
0.1% and equal to or lower than 50% 11. The nethod of manufacturing a

LNt recel v 19 dovce B80T % B Lol Ll 1% Bl G s o
cdhestve {11 L. fobe E Bhape LSS s adLusiLng. &, ol octfon, beam eyt no.
a thernosett igrg ares?l%%iotr)g éggsetrgt%;equal to or |ower than 90%
adhering an adhesive film containing an elegtron beam-curing
5 resin over a transparent substrate to be located so as to oppose said
support substrate;
selectively exposing said adhesive filmwith an electron beam
and removing an unexposed portion, thereby leaving said adhesive film
in a frame shape in a region surrounding a region on said transparent
10 substrate that is to cover said photodetector when said transparent
substrate is placed so as to oppose said support substrate; and
disposing said support substrate and said transparent
substrate so as to oppose each other and adhering said support

substrate and said transparent substrate by said frame-shaped

15 portion constituted of said adhesive film.

9. The method of manufacturing a 1ight receiving device according

to claim 8,
wherein minimum melt viscosity of said adhesive film is equal
20 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 said electron beam-curing

with an integrated light quantity of 700 mJ/cm’.

10. The method of manufacturing a light receiving device according
25 to claim 8 or 9,
wherein a wet spread factor of said adhesive film after said

electron beam-curing with said integrated light quantity of 700



10

md/cm® is equal to or higher than 0.1%, and equal to or lower than

50%.

11. The method of manufacturing a 1light receiving device according
to any of claims 8 to 10,

wherein said adhesive film contains a thermosetting resin;
and

said leaving said adhesive film in a frame shape includes
adjusting an electron beam 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%.



