1 SPECI FI CATI ON METHOD OF MANUFACTURI NG LI GHT RECEI VI NG DEVI CE 5 TECHNI CAL
FI ELD [0001] The present invention relates to a nethod of manufacturing a
| i ght receiving device. 10 BACKGROUND ART [0002] A solid state inmge
sensing device 100 provided with a sem conductor substrate (base substrate
portion) 101 and a transparent |lid portjion (transparent substrate portion
(102)) 15 as that shown in Fig. 10 is publicly known as a conventi onal

| i ght receiving device. Wien this solid state i mage sensing device 100 is
manuf actured, as shown in Fig. 11 (A) , a substrate 103 where a plurality
of effective pixel regions 105 are provided, for exanple, is prepared. The
substrate 103 beconmes a 20 sem coadactiarI GAbsdNate 101. Next, the frame of
adhesive layer 104 is formed on this substrate 103 so as to surround the
effective pixel region 105. After that, the substrate 103 and a transparent
plate material 106 which becones the transparent |id portion 102 are pasted

together via anvadhess ver | xR0 Fi4rur 206 Furbher merrasnghowvicgFig. 11 (O
, the substrate 103 and the transparent plate material 106 are diced. As a

result, a solid state inmage sensing device 100 provided with a
sem conductor 2

TECHNICAL FIELD
[0001]

The present inventionrelates toamethod of manufacturing

a light receiving device.
10 BACKGROUND ART
[0002]

A solid state image sensing device 100 provided with a
semiconductor substrate (base substrate portion) 101 and a
transparent lid portion (transparent substrate portion (102))

15 as that shown in Fig. 10 is publicly known as a conventional
light receiving device. When this solid state image sensing
device 100 is manufactured, as shown in Fig. 11 (A), a substrate
103 whereapluralityofeffectivepixel regions 105areprovided,
for example, is prepared. The substrate 103 becomes a

20 semiconductor substrate 101. Next, the frame of adhesive layer
104 is formedonthis substratel03soastosurroundtheeffective
pixel region 105. After that, the substrate 103 and a
transparent plate material 106 which becomes the transparent
lid portion 102 are pasted together via an adhesive layer 104.

25 Furthermore, as shown in Fig. 11(C), the substrate 103 and the
transparent plate material 106 are diced. As a result, a solid

state image sensing device 100 provided with a semiconductor



substrate 101 and a transparent |id portion 102 is obtained (see for
exanpl e Patent Docunent 1). In addition, there is also a nethod for dicing
the transparent plate material 105 in advance so that a plurality 5 of
transparent lid portions 102 can be placed on the substrate 103 as a net hod
of manufacturing a solid state inmage sensing device. According to this
nmet hod, the substrate 103 is diced after the plurality of transparent lid
portions 102 are placed on the substrate 103 (see for exanple Patent
Docunent slhp.st ADt ¢ Pabéntnboeumemdn dpadapandsel e ot bpanlpat erd qubd i gati on
No. 2006-73546 DI SCLOSURE OF THE | NVENTI ON [ 0003] 15 According to the
met hod of(sdiccingrt beasphst rateed03Dardimdhte 1y ansparent plate material 105
after they are pasted together, in the case where the transparent plate

material 105 shi it P@si thenori d ngl kpes nRlwtdyerbe Hhe ispybstrate 103
when they are pasted together, t he sem conductor substrate 101 20 and the

transpar %@adérg?PQﬁ%i L %Q?m%'ﬂiefﬂiaihlg RS Qg ofn dhes o tnansparentp L de

portion 102 1| Ines relative to t sem conductor substrate“101 in aygreat

b P LT og . _ . " . o | t hat
nubes ol ROUERELYL 10, ARyl B8 s/PE0r bAGLY o LeLE L5 2 pasSBLLLEY, the
addi tion ccordin he_net hod of dicing the .transQarent | ate materi al

105 in a8&g%é§;§b %ﬁ%%.%¥d?%PP ﬁqgurlng a solld state 1made sensing

device. According to this method, the substrate 103 is diced

after the plurality of transparent 1id portions 102 are placed

on the substrate 103 (see for example Patent Document 1).
10 [Patent Document 1]

Japanese Laid-open patent publication No. 2006-73546

DISCLOSURE OF THE INVENTION
[0003]

15 According to the method of dicing the substrate 103 and
the transparent plate material 105 after they are pasted
together, in the case where the transparent plate material 105
shifts in position or inclines relative to the substrate 103
when they are pasted together, the semiconductor substrate 101

20 and the transparent 1lid portion 102 shift in position or the
transparent 1lid portion 102 inclines relative to the
semiconductor substrate 101 in a great number of 1ight receiving
devices.

Accordingly, there is a possibility that the yield in

25 the manufacture of light receiving devices may lower.

In addition, according to the method of dicing the

transparent plate material 105 in advance so that a plurality



of transparent lid portions 102 can be placed on the substrate 103, the
substrate 103 is diced after the plurality of transparent |id portions 102
are placed on the substrate 103, and therefore, there is a possibility that
the transparent lid 5 portions 102 may be damaged through dicing, and thus,
it is difficult to manufacture |ight receiving devices having high
reliability. Therefore, there is a possibility that the yield in the

manuf acture of light receiving devices may |l ower. [0004] 10 An object of

t he presert traventd ot Sl 1@ garovi desal oetdod bofp Inecvwdl ach whag bt ghte
receiving device where the yield in the manufacture can be increased.

[0005] Acowr ditigetoubBe rRresent3i pyeatiicey dheee ksepromisedi t150x met hod of
manuf acturing a light receiving device, the |ight receiving device

incl udi ng r&dd @0 e heCEL Mi PIrPebhIsON [ 2 4RRS B 1 SRS AL PARIH i YPET BoBhi S
i ght receiving portion is provided, and a transparent substrate portion

whi ch i's placed S @as.tqndAce d Eeﬁggéﬁb%‘{bﬂ{/%ﬁai?%ﬁé Q&eﬁ@pépgnlti gy

recei ving portion, 20 where a resi ayer containing a photo curing resin is
o aced Betuest eglr SPALEnL. el ghe oil Jom, ghd Ui hase. subet gt e

of e Bt 10, ¢ L9l £6eh00 SSYL0S Lo SeN, ooRioW 108, FoleRll !
Cubst rat 6 ictsE LEE R ur SEEF IST91 GHETAa 315 BOPLIORY 518 toF 661 A48 and a

in the manufacture of light receiving devices may lower.
[0004]

10 An object of the present invention is to provide a method
of manufacturing a light receiving device where the yield in
the manufacture can be increased.

[0005]
According to the present invention, there is provided

15 a method of manufacturing a light receiving device, the light
receiving device including a light receiving portion, a base
substrateportionwherethislight receivingportionisprovided,
and a transparent substrate portion which is placed so as to
face the base substrate portionandthe light receivingportion,

20 where a resin layer containing a photo curing resin is placed
between the transparent substrateportionandthebase substrate
portion so as to surround the light receiving portion, wherein
the method of manufacturing a 1ight receiving device includes:
providing a resin layer containing a photo curing resin on a

25 transparent substrate where a plurality of transparent
substrate portions are integrated or on a base substrate where

a plurality of light receiving portions are provided and a



4 plurality of base substrate portions are integrated in such a manner
that the resin |layer covers the base substrate or the transparent

substrate; selectively irradiating the resin layer wth light foll owed by a
devel opi ng process so that the resin 5 layer remains in regions surroundi ng
at | east the respective light receiving portions on the base substrate or
in regions of the transparent substrate which surround portions
corresponding to the regions facing the Iight receiving portions of the
transpar pitirsubisty ab € pesti suds tdiai €i pgrthensase 40l subgtraatest iint oswoht s of
t he base substrate portions so that a plurality of the base substrate
portionsaahenaktrathed; thei viediing 1be 1t tansped aie Siasd ratiest Aheeusirt shef the
transparent substrate portions so that a plurality of the transparent

subst r at e rperdd Onsn Al Dt ab ped; s andct OvBIIRGL + hadhase reybsler a8 81 451 PELI ON
and the transparent substrate portion via the resin |ayer. [0006] According

to the present iigmentd 0N, w&qbases SUbsL18he ndng r R ddANSPanet SubstLatg are
respectively divided, and after 20 that, the base substrate portion and the

tra”?“?ar?de%gﬁzeﬁrgﬁﬁsp%tié’&ié & js%iﬂl%%ngfﬁﬁeiﬁ’r?eagﬂe_t%s ¢ pLLale

portion an ransparent “substrate portion are positione r each |ight

receivingid Vi%%y;@fQ'thusbrEq% E{ansgﬂag tasubgﬁ ag%a %;%hpqﬁllggdiéhe base
substrate oﬁiions c geppreveﬁiedn}ron1s |??ing 555N it Ha°thRe
r

ubst ronis” cah” Be: | 5" "posi t'on
ke i many Lot recelvino devi pes at, the, sae Lire unlj ke Ln the

corresponding totheregions facingthelight receivingportions
of the transparent substrate portions; dividing the Dbase
10 substrate into units of the base substrate portions so that
a plurality of the base substrate portions are obtained;
dividing the transparent substrate intounitsof the transparent
substrate portions so that a plurality of the transparent
substrate portions are obtained; and joining the base substrate
15 portion and the transparent substrate portion via the resin
layer.
[0006]
According to the present invention, a base substrate and
a transparent substrate are respectively divided, and after
20 that, the base substrate portion and the transparent substrate
portion are joined. Therefore, the base substrate portion and
the transparent substrate portionare positioned for each light
receiving device, and thus, the transparent substrate portions
and the base substrate portions can be prevented from shifting
25 in position and the like in many light receiving devices at
the same time, unlike in the conventional art. As a result,

the yield in the manufacture can be increased.



the yield in the manufacture can be increased. 5 |In addition, the portions
are joined after the base substrate and the transparent substrate are
respectively divided, and therefore, the transparent substrate portion can
be prevented from bei ng damaged when the base substrate is 5 divided. As a
result of this also, the yield in the mgnufacture can be increased. [0007]
In addition, the present invention provides nethod of manufacturing a |ight
receiving device, the light receiving 10 device including a support
substrate wher &naalddaghti srecetieng etteivens bawe g iandd ghtteeceind ngaperti on
and a base substrate portion provided with this light receiving portion is

instal |l edubsthttet saASRAE r SHPSEFahe RAIB$©ONawBi elrd SrPdpscedise1as to
face the surface of the support substrate on which the light 15 receiving

el ement g8 prevd deghq \Mmrlee@ofe§i@héaa/§5n§?@tr@mé RGb A PHOL QL LHEEBY £8BIN S
pl aced between the support substrate and the transparent substrate portion

°! at oy
so as tob%y%%% § elloghty & 86 lggﬁgg%loerm%n and e dreifod 0he ;s

manuf act uri recei ving device conprises: providing a resin layer

cont aj ni ng 20,8 Phofo _CULLNG (T &s1.1, O B L4 apgparent substyate where 8.
plurality™ o (?ransparen Substrate portions ar & It'egrated in such a
manner that the resin |ayer covers the transparent substrate; selectively
i rradiating tHe TRSFR2P&%kr with light fol lowed by a devel opi ng process so

that the resin layer remains so as 25 to surround portions corresponding to
t he regi&&QQ%]the

In addition, the present invention provides method of
manufacturing a light receiving device, the light receiving
10 device including a support substrate where a light receiving
element having a light receiving portion and a base substrate
portionprovidedwiththis light receivingportionisinstalled,
and a transparent substrate portion which is placed so as to
face the surface of the support substrate on which the light
15 receiving element is provided, where a resin layer containing
a photo curing resin is placed between the support substrate
and the transparent substrate portion so as to surround the
light receiving element, and themethod of manufacturinga light
receiving device comprises: providing a resin layer containing
20 aphotocuringresinonatransparent substratewhereaplurality
of transparent substrate portions are integrated in such a
manner that the resin layer covers the transparent substrate;
selectively irradiating the resin layer with light followed
by a developing process so that the resin layer remains so as

25 to surround portions corresponding to the regions of the
transparent substrate facing the light receiving elements 1in

the transparent substrate portions; dividing the transparent



transparent substrate facing the light receiving elenents in the
transparent substrate portions; dividing the transparent 6 substrate into
units of the transparent substrate portions so that a plurality of the
transparent substrate portions are obtained; and joining the support
substrate and the transparent substrateg portion via the resin |ayer after
the light receiving 5 elenent is installed on the support substrate. [0008]
In this configuration according to the present invention, support substrate
wher e | i ghi stecet &1 gt €l emens having tar Haspa rewhstsiatser potéieort sonrskal | ed
and transparent substrate 10 portion obtained by dividing the transparent

substrat enhare a |91 nedl itheref ofiee thenkaser substuale Rofd i porandrihesre
transparent substrate portion can be positioned with precision for each

light recegind Ngdevtes -and d¥se é@g;;%&%”@@@é%'}tates%%_t{@éecrl%_q{éﬂ)QP;énj%“d
t he base substrate pOFEIOﬂS can be 15 prevented fromshifting in position

d the Li i : : f -Li.ght i yi dey] e tine,
A o S e A SR T R el

can be ingreased..ln.addition, the transparent substrate portion and the 20
supp&?t §&&§%%ﬁelahépg%§ %%ﬁno?egéfw%#)%ﬁ%neﬁ?%%gﬁ%ﬁﬁalIed, are joined

after th% R{ parent substrate is divided, and dicing is not carried out
after joiﬁi@ .- and therefore, the transparent substrate portion can be

prevented frombeing dampged. As a result, the yield in the manufacture can
be In this confIguration according to'the present invention,

support substrate where light receiving element having a base
substrate portion is installed and transparent substrate
10 portion obtained by dividing the transparent substrate are
joined. Therefore, the base substrate portion and the
transparent substrate portion can be positionedwith precision
for each light receiving device, and thus, the transparent
substrate portions and the base substrate portions can be
15 prevented from shifting in position and the like in a great
number of light receiving devices at the same time, unlike in
the conventional art. As aresult, theyield in themanufacture
can be increased.
In addition, the transparent substrate portion and the
20 support substrate where a 1ight receiving element is installed,
are jolined after the transparent substrate is divided, and
dicing is not carried out after joining, and therefore, the
transparent substrate portion can be prevented from being
damaged. As a result, the yield in the manufacture can be
25 increased.
(0009]

At this time, it is preferable for the resin layer to



25 increased. [0009] At this tinme, it is preferable for the resin layer to 7
have adhesive properties. Furthernore, it is preferable for the resin |ayer
to be forned of a resin conposition including the photo curing resin and a
filler, and to have a noisture perneability of 30 [g/nR. 24h] 5 or higher
when neasured in accordance with the JI$ 20208 B nethod. \Wen the resin

| ayer is fornmed of a resin conposition including a photo curing resin and a
filler and has a noisture perneability of 30 [g/ nR24h] when neasured in
accor danegwd tddhébevel pra208: Beget hod, air perneability can be secured
between 10 the inner space of the light receiving device surrounded by the

resin |ayer angutie,OMhiSFeSPacei QU skde e & esdh iy eFesiAS1ayeestbt pe
condensati on can be prevented in the transparent substrate portion and the

base subsiyaf& RO Pgsﬁaoerb%g%wew? id 00491 nd5t ht gﬁoeaegﬁifﬁ%erégapthge

filler to include zeolite. a result, the noisture perne Ity o

e be | _ , it f be,fior th
osin 1 i f E Y LATRER O PR LA Thr T Ry R g e Bt S 2l €2 B0k n by
light. and hea referable f be

cur od® bot By BTG ShieREATE T ieruab A et hy acrih PES Aot Fu et i o
resinor a (ne%@g%”gggy£egggqu§g¥aigl?grmed of a resin composition
including a photo curing resin and a filler and has a moisture
permeability of 30 [g/m?-24h] when measured in accordance with
the JIS Z0208 Bmethod, air permeability can be secured between
10 the inner space of the light receiving device surrounded by
the resin layer and the outer space outside the resin layer.
As a result, condensation can be prevented in the transparent
substrateportionandthebase substrateportion fromoccurring.
[0010]
15 It is preferable for the filler to include zeolite.
As a result, the moisture permeability of the resin layer
can be increased.
[0011]
Furthermore, it is preferable for the resin layer to
20 further include a curing resin which can be cured both by light
and heat, and it is preferable for the curing resin which can
be cured both by light and heat to include a (meth)acrylic
modified phenolic resin or a (meth)acryloyl group-containing
(meth)acrylate polymer.
25 [(0012]
Inaddition, theabovestepinwhichtheresinlayer remains

after the developing process may include, at a later stage,



(meth)acrylate polynmer. 25 [0012] In addition, the above step in which the
resin |layer remains after the devel oping process may include, at a later
stage, 8 providing an adhesive |ayer on a surface of the resin layer, the
support substrate and the transparent substrate portion nmay be joined via
the resin layer and the adhesive layer,gr, the base substrate portion and
the transparent substrate portion 5 may be joined via the resin | ayer and

t he adhesive layer, and the resin layer may include a cyclic olefin resin

as the pb%@icpitﬂ%% r&sh8s ik partdcwWm@ra dhriscpreferakl e d0om tiheysyclic
olefin resin to be a norbornene resin. 10 Wen the resin layer includes a

cyclic oLell o fissi N oFBLSLULS CAf hey or PYaRLed foiom penetialidng.d it pohhe

inner space surrounded by the resin layer. As a resu condensati on can
T e SE 1 4 RS SISl P B ble 0850 SR
cbove: dogsil bed Ot SST Ob) set e L3t g2 0K, et s &ty e
the fgl | %\giyn%ea(j:%%rgpea Xfiinag thder arvgggg'lggg%ﬂand the adhesive layer, and

the resin layer may include a cyclic olefin resin as the photo

curing resin.

In particular, it is preferable for the cyclic olefin

resin to be a norbornene resin.

10 When the resin layer includes a cyclic olefin resin,
moisture can be prevented from penetrating into the inner space
surrounded by the resin layer. As a result, condensation can
be prevented in the transparent substrate portion and the base
substrate portion from occurring.

15
BRIEEF DESCRIPTICON OF THE DRAWINGS
[0013]

The above~described objects, other objects, features and
advantages are further clarified in the preferred embodiments

20 which will be described below and the following accompanying
drawings.

[0014]
Figs. 1 are views showing a light receiving device during
the manufacturing process according to the first embodiment

25 of the present invention;

Fig. 2 is a plan view showing the state when a resin layer

is provided on a transparent substrate;



Figs. 1 are views showng a light receiving device during the manufacturing
process according to the first enbodi nent 25 of the present invention; Fig.
2 is a plan view showing the state when a resin layer is provided on a
transparent substrate; 9 Fig. 3 is a view showing a |light receiving device
during the manufacturing process; Fig.q94 is a cross sectional view show ng
a light receiving device according to the first enbodinent; 5 Figs. 5 are
views showing a light receiving device during the manufacturing process
accordi ng of thegsegond gnbnsh nEmdwinki §.16ghs acpkan i ®wWshove ngu £ hegst at e
when a resin layer is provided on a base substrate; Figs. 7 are views

showi ng anld ghinieseturRg deyi&€edyting 10 the manufacturing process
according to the third enbodinent; Figs. 8 are views showi ng a |ight

recei ving devi ge4dujing  t heo BB ACE BRIANGy PEQCERSAGEOL di Noh £ &-d e $ hhpd
enbodi nent; Fig.” 9 is a cross sectional view showng a light receiving

devi ce ageqyding, oot e Lhivs ebodi et iodS. Fige 10 is a cross sectona

vi ew showi ng a conventional solid sfate inage sénsi'ng device; and Figs. 11
are wgems shom%ngsa gonvgntjonal manuf act Liqﬁcrprocess fo a.s%kﬁg state
i mge” sensi ng G&Vicce” 20° BEST' MODE FOR Gl Q5T THE' P NVENTT O f 008%5] 1n
t he follo$fn%, th enbodi nents of the present invention ,
the manufacturing process according of the second embodiment;
Fig. 6 is a plan view showing the state when a resin layer
is provided on a base substrate;
Figs. 7 are views showing a light receiving device during
10 the manufacturing process according to the third embodiment;
Figs. 8 are views showing a 1ight receiving device during
the manufacturing process according to the third embodiment;
Fig. 9 is across sectional view showing a light receiving
device according to the third embodiment;
15 Fig. 10 is a cross sectional view showing a conventional
solid state image sensing device; and

Figs. 11 are views showing a conventional manufacturing

process for a solid state image sensing device.

20 BEST MODE FOR CARRYING OUT THE INVENTION
(0015]
Inthe following, the embodiments of the present invention
are described with reference to the drawings.
(First Embodiment)
25 The present embodiment is described with reference to
Figs. 1 to 4.

First, the outline of the method of manufacturing a light
o [e]



are described with reference to the drawings. (First Enbodinent) 25 The
present enbodi nent is described with reference to Figs. 1 to 4. First, the
outline of the method of manufacturing a light 0 O 10 receiving device
according to the present enbodinment is described with reference to Figs. 1
to 4. The nethod of manufacturing a lighy receiving device 1 according to
the present enbodinent is a nethod of manufacturing 5 a light receiving
device 1 provided with a light receiving portion 11, a base substrate

portion 12AdiR W Chethics ld ¥ rdiggeiwi RhdPAs e 88Nl drr M péAedisand a
transparent substrate portion 13A which is placed so as to face the base

substrat gesROrdON J26n Waers & £ESEB ks, 14 egnyai ning a photo curing 10
resin is placed between the transparent substrate portion 13A and the base

substrate portigg ?nf%%kﬁa% o tﬂa?#g%?lﬂ'ﬁ(}itrhfialiﬂf%htr?g‘éi]e_\iivq q‘jgieé\jz?!%%l%-

This met hod of manufacturing a recelving device inc S:

providin resin | 4 co i_ni.n t.o I r,esd 0 spar ent
Clbst rat 48 rere (P B T8t S BB r Bt SntRe Y Darflall dBRE e
i ntegrated.i,n such a manner fthat e resi.n I@yer govers t he transparent

Fedi Hif

t . .
substtat 8 139%el BCtPvEryY i ?‘éjd?%t'trﬂnﬁrt%"el y& Wt heFEght Y

foll owed by a 20 devel oping process, so that the resin layer 14 remains in
regi ons portion 11, a base substrate portion 12A in which this light

receiving portion 11 is provided, and a transparent substrate
portion 13A which is placed so as to face the base substrate
portion 12A, where a resin layer 14 containing a photo curing

10 resin is placed between the transparent substrate portion 13A
and the base substrate portion 12A so as to surround the light
receiving portion 11.

This method of manufacturing a light receiving device
1 includes:

15 providing a resin layer 14 containing a photo curing resin
on a transparent substrate 13 where a plurality of transparent
substrate portions 13A are integrated in such a manner that
theresinlayercovers the transparent substratel3; selectively
irradiating the resin layer 14 with light, followed by a

20 developingprocess, sothat theresinlayer 14 remains inregions
of the transparent substrate 13 which surround at least portions
corresponding tothe regions facingthe light receivingportions
11 of the transparent substrate portions 13A; dividing the
transparent substrate 13 into units of transparent substrate

25 portionsl3Asoastoobtainapluralityof transparent substrate
portions 13A; dividing the base substrate 12 into units of base

substrate portions 12A so as to obtain a plurality of base



of the transparent substrate 13 which surround at |east portions
corresponding to the regions facing the |ight receiving portions 11 of the
transparent substrate portions 13A;, dividing the transparent substrate 13
into units of transparent substrate 25 portions 13A so as to obtain a
plurality of transparent substrate portjions 13A; dividing the base
substrate 12 into units of base substrate portions 12A so as to obtain a
plurality of base 11 substrate portions 12A;, and joining the base substrate

portion skBAtandd E%rttfiacm@@r?_@m aSHbstoriatn pard er sk3Aupisa tdes rsi ik ohayer
14. [0016] 5 In the following, the configuration of the Iight receiving

device 1jandathe vt hods Rt paRRifacd s s Pgadel iUt Y@gel Yhngidevire rds ape
described in detail. The I1ght receiving device 1 can be used as an inmge

sensing jdevice, 4 concretely, a solid state image sensing device. 10 The

| ight receiving device 1 has, as shown in the cross sectional view of Fig.
4, a basi %%Qﬁtrate portion 12A where a mcro lens array is forned, a
transparent substrate portion 13A, a light receiving portion 11 fornmed of
the mgcro lens_arra resin |l ayer 14 forned. so o surround the.light
recei¥i ng 15 pOFTiONTEL U & SOHOPE et ates £ bR o Eh EHfe Haghnd
substrate portion 12A is installed. Here, Fi 4 |s a cross sectional view

1. .
in the dPF&dtih angel PEMS P dC it BT HE Ardst Sibst F ag Bt gttt ohl 1IAC T hee

transparent substrate portion 13A and the substrate surface of the support
1 are described in detail.

The light receivingdevice l canbeusedas an image sensing
device, concretely, a solid state image sensing device.

10 The light receiving device 1 has, as shown in the cross
sectional view of Fig. 4, a base substrate portion 12A where
a micro lens array is formed, a transparent substrate portion
13A, alight receivingportionll formed of themicro lens array,
a resin layer 14 formed so as to surround the light receiving

15 portionll, anda support substratel5onwhichthebase substrate
portion 12A is installed.

Here, Fig. 4 is a cross sectional view in the direction
perpendicular tothebase substrateportionl1l2A, thetransparent
substrate portion 13A and the substrate surface of the support

20 substrate 15.

The base substrate portion 12A 1is, for example, a
semiconductor substrate, and a micro lens array is formed on
this base substrate portion 12A. The dimensions of this micro
lens array in a plane are smaller than the dimensions of the

25 Dbase substrate portion 12A in a plane, and the outer periphery
portion of the base substrate portion 12A protrudes to the

outside from the micro lens array.



20 substrate 15. The base substrate portion 12A is, for exanple, a

sem conduct or substrate, and a mcro lens array is formed on this base
substrate portion 12A. The dinensions of this mcro lens array in a plane
are smaller than the di nensions of the 25 base substrate portion 12A in a

pl ane, and the outer periphery portion.of the base substrate portion 12A
protrudes to the outside fromthe mcro lens array. 12 The transparent
substrate portion 13A is placed so as to face the base substrate portion 12A

and the |ight reeeitwiditspsPEhtoR bk 10t Bepbase sslbstiate patdan d2Ax sand
has dinensions in a plane which are slightly smaller than the di nensions of

5 the bage %Ht%%tE%%QQFFEﬁﬂs%%ﬂ@,p%rpd?@ﬁ;lé@iaﬁqcﬁr%ﬁ%rgq{’% rUbst 1 aLe

portion 13A covers the light receiving portion 11 so as to protect the

i ght recejvi. rti e, - tr a [ ] for
exanple,%gréhggéegdggﬁgg%éése[%SE%%%%%R$E§Q#5§§ﬁQ gye%ﬁfgggéﬁgggééﬁ}éégtly
to the base substrate . portion 12A and the ansparent . substrate. portign 13A
So that itn@ BAes S uBM FRtSt Bor tRaR T12A SR {06 FPARspArert Sdtot PaPe T
portion 13? re joined. This resin layer 14 is pl aced sg,as to surround the
lightreé '%%ép&%?%hriieoﬁotrﬁé% Bublt? s €215 -pof fitsn 2R Syt FBFned
ina frame form The location of the outer periphery portion of the resin

| ayer 14 Same ittt ¢ oRarféRn df34 Heo vt &r Lhér ilpiEty POFEREANGF Rtet i PAnspar ent

substrate portion 13A approxi mately coincide.
soas toprotect thelightreceivingportionll. Thetransparent

substrate portion 13A is, for example, a glass substrate.
[0017]

10 The resin layer 14 adheres directly to the base substrate
portion 12A and the transparent substrate portion 13A so that
the base substrate portion 12A and the transparent substrate
portion 13A are joined. This resin layer 14 is placed so as
to surround the light receiving portion 11 on the base substrate

15 portion 12A and formed in a frame form. The location of the
outer periphery portion of the resin layer 14 and the location
of the outer periphery portion of the transparent substrate
portion 13A approximately coincide.

A photoelectric conversion portion, not shown, is formed

20 on the lower surface of the light receiving portion 11, that
istosay, thebase substrate portion 12A, so that light received
by the 1light receiving portion 11 is converted to an electrical
signal.

The support substrate 15 is a substrate where

25 interconnects (not shown) are formed on the surface, and this

support substrate 15 and the base substrate portion 12A are

electrically connected through bonding wires W. Concretely,



A photoel ectric conversion portion, not shown, is formed 20 on the |ower
surface of the light receiving portion 11, that 1is to say, the base
substrate portion 12A, so that light received by the light receiving
portion 11 is converted to an electrical signal. The support substrate 15
is a substrate where 25 interconnects (ggt shown) are fornmed on the surface,
and this support substrate 15 and the base substrate portion 12A are

el ectrically connected through bonding wires W Concretely, 13 the outer

peri pher ¥ hpooluitdr @fe tihehdagepsubsbmabe paet bar el2Ab Wi £he p5©t £ das1ba t he
outside fromthe mcro lens array and the support substrate 15 are

connect egpipugh, £ hgahandibng nw e s We ACEORALRAG! Wi drhe handi hgrwyrga W are
pl aced outside the 5 resin layer 14. [0018] Next, with reference to Figs.
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describ irst, as showmn in Fig. 1 transparent

substrate 13Js,0f e&%gd- R %&ﬁﬁ?ﬂ?@a&'@tesS%P%featﬁl%% IS Rl 98 f%%' ©
gl ass plat'e nmateria fe a plurall of "transparent substrate ~portions
13A are inte raied. t, an adhesive resin layer 14 is provided on this 15
trang%aréﬁf”ghb tYafe 3 so as to cover approximately the entirety of the
surface of the transparent substrate 13. This adhesive resin layer 14 is a
phot o cuﬂﬁﬁbl%bhesive

Next, with reference to Figs. 1, the method of
manufacturing a light receiving device 1 as such is described
in detail.

10 First, as shown in Fig. 1(A), a transparent substrate
13 is prepared. This transparent substrate 13 is a large scale
glass platematerial where aplurality of transparent substrate
portions 13A are integrated.

Next, an adhesive resin layer 14 is provided on this

15 transparent substrate 13 so as to cover approximately the
entirety of the surface of the transparent substrate 13.

This adhesive resin layer 14 is a photo curing adhesive
film according to the present embodiment. An adhesive film
is pasted to the transparent substrate 13 according to the

20 present embodiment.

[0019]

Here, the configuration of the adhesive filmis described.

The adhesive film is formed of a resin composition
including a photo curing resinanda filler, and it is preferable

25 for the moisture permeability to be 30 [g/m”-24h] or higher
when measured in accordance with the JIS Z0208 B method.

It is preferable for the moisture permeability of the



filmaccording to the present enbodi nent. An adhesive film is pasted to the
transparent substrate 13 according to the 20 present enbodi nent. [0019]
Here, the configurationof theadhesivefilm sdescribed. The adhesive filmis
formed of a resin conposition including a photo curing resin and a filler,
and it is preferable 25 for the nDisturﬁ4perneability to be 30 [g/n2 24h] or
hi gher when neasured in accordance with the JI'S Z0208 B nethod. It is
preferable for the noisture perneability of the 14 adhesive filmto be 40

[ g/ n2. 24Rhers I ghei imand preefer aphym? 504hy/ % WA et 0 200 {a/de r24h], .

the case where the noisture perneability is less than the lower [imt
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upper limit value, the film forming properties of the adhesive
film sometimes become inferior. Themoisture permeability can
be evaluated at 40°C/90% following the water vapor permeability

10 cup method (JIS Z0208 B method) using an adhesive film having
a thickness of 100 um.

[0020]
As the photo curing resin, ultraviolet ray curing resins
of which the main component is an acryl based compound,

15 ultraviolet ray curing resins of which the main component is
urethane acrylate oligomer or polyester urethane acrylate
oligomer, and ultraviolet ray curing resins of which the main
component is at least one type selected fromthe group consisting
of epoxy based resins and vinyl phenol based resins can be cited

20 as examples.

From among these, ultraviolet ray curing resins of which
the main component is an acryl based compound are preferable.
The rate of curing when irradiated with light is fast in acryl
based compounds, and thus, the resin can be patterned with a
25 relatively small amount of exposure to light.
[0021]

As the acryl based compound, acrylic ester monomers and



oligonmer, and ultraviolet ray curing resins of which the main conponent is
at | east one type selected fromthe group consisting of epoxy based resins
and vinyl phenol based resins can be cited 20 as exanples. From anong
these, ultraviolet ray curing resins of which the main conponent is an
acryl based conpound are preferable. rate of curing when irradi ated
with light is fast in acryl based conpounds, and thus, the resin can be
patterned with a 25 relatively snmall anmount of exposure to light. [0021] As

the acryhehased £oMposBde raGiot dike 88t BanMNONE! Scandakay JBiHASEYILC ester
nononers can be cited, and concretely, bi f unct i onal acryl ates such as

ethy'enebQ@ﬂHﬂtf%ﬁ&iyhé&%laﬁngé§8ﬁ glsycaln ¢ REha qr%dﬁfﬂléfﬁ hexanedi ol
diacrylate, 1, 6-hexanedi ol dinethacrylate, glycerln dlacry ate glycerin 5

di met hac@é'h;rtleenel %PYgSEa'&%‘?degc}hQ&?%)élt%te Al pd, 10 %e i? late,

di met hacryl unctio acrylates 'such as trimet pane
triacryl at trlneth trlnethac |.at e entaerythn

trlacrylgfg peﬁ%aery E E%E acryl%iiceaﬁaeﬁfgerQE %(ﬂé%XFerln
hexaacryl at e d d| taer y hexanet hac can cited. From
annngg h&dde g?teﬁ L é%?@PS Pn%'éﬁﬂag ﬁ?|ICEE§ er or nethacrylic
al kyl ester of mhlch t he carbon nunber in the ester portionis 1 to 15 is
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resin (ultraviol et .
such as trimethylolpropane triacrylate, trimethylolpropane

trimethacrylate, pentaerythritol triacrylate,
pentaerythritol trimethacrylate, dipentaerythrytol

10 hexaacrylate and dipentaerythrytol hexamethacrylate, can be
cited. From among these, acrylic ester is preferable, and
acrylic ester or methacrylic alkyl ester of which the carbon
number intheesterportionisltolbisparticularlypreferable.
[0022]

15 Though the content of the photo curing resin (ultraviolet
ray curing resin) is not particularly limited, the content is
preferably 5 weight% to 60 weight% of the total of the resin
composition forming the adhesive film, and more preferably 8
welight% to 30 weight%. 1In the case where the content is less

20 than the lower limit value, the adhesive film sometimes cannot
be patterned through irradiation with ultraviolet rays, while
in the case where the content exceeds the upper limit value,
the resin becomes too soft and the sheet properties before
irradiation with ultraviolet rays sometimes become inferior.

25 (0023]

Furthermore, it is preferable for the adhesive film to

contain a photopolymerization initiator.



ray curing resin) is not particularly limted, the content is preferably 5
weight%to 60 weight% of the total of the resin conposition formng the
adhesive film and nore preferably 8 weight%to 30 weight% In the case
where the content is less 20 than the lower limt value, the adhesive film
soneti mes cannot be patterned throughigradiation with ultraviolet rays,
while in the case where the content exXxceeds the upper limt value, the
resin beconmes too soft and the sheet properties before irradiation with

ultraviol et rays zpaBhIFES: RECRR: 4 1 €Fi0im caddd 8023]c iRt hepm e rivéql S
preferable for the adhesive filmto contain a photopol ynerization

initiatofy G grAsth&espblynidie adheshve filmcan beef ficiently patterned
t hrough phot opol yneri zati on. As the photopol ynerization initiator,

benzophenone, ,acetanhenonse obenzalyny, beazoisksouly! gLhety henzoln met hyl

5 benzoate, benzoin nzoat nzoi n benzoi nnet hybenzyl pheny
benzyl, dibenzyl and di.acetyl can be cited as exanpl.es, hou t he content
PP PUgar .

of the pRECSBIVHEFISatiORePAPei REBFOL SRS S PR RaT
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where the content is less than the lower Iimt value, the effects of
initiati AYFHRGtOpBEPFeTl z 8L PR Do Pk et & G* At Chhielde? S Sk aTHel ease
where the content exceeds the upper limt value, the reactivity becones too
hi gh and the pfés&gvabile cpndgdht of the photopolymerization initiator
is not particularly limited, the content is preferably 0.5
weight$ to 5 weight% of the total of the resin composition,
10 and more preferably 0.8 weight% to 2.5 weight%. In the case
where the content is less than the lower 1imit value, theeffects
of initiatingphotopolymerizationsometimesdeteriorate, while
in the case where the content exceeds the upper limit value,
the reactivity becomes too high and the preservability and
15 resolution sometimes lower.
[0024]
Furthermore, it is preferable for the adhesive film to
additionally include a thermosetting resin.
As the thermosetting resin, novolac type phenolic resins
20 such as phenyl novolac resins, cresol novolac resins and
bisphenol A novolac resins, phenolic resins such as resol
phenolic resin, bisphenol type epoxy resins such as bisphenol
A epoxy resins and bisphenol F epoxy resins, novolac type epoxy
resins such as novolac epoxy resins and cresol novolac epoxy
25 resins, epoxXy resins such as biphenyl type epoxy resins,

stilbene typeepoxyresins, triphenolmethane typeepoxyresins,

alkyl modified triphenol methane type epoxy resins, triazine



15 resolution sonetines |ower. [0024] Furthernore, it is preferable for the
adhesive filmto additionally include a thernosetting resin. As the

t hernosetting resin, novolac type phenolic resins 20 such as phenyl novol ac
resins, cresol novolac resins and bisphenol A novolac resins, phenolic
resins such as resol phenolic resin, bisphenol type epoxy resins such as

bi sphenol A epoxy resins and bi sphenol” F epoxy resins, novol ac type epoxy
resins such as novol ac epoxy resins and cresol novol ac epoxy 25 resins,

epoxy resuks st @st Bi RheRyd pb ¥ Pe LPOXY ahesd N8y c 16l Rane é N penRPoXYed
resins, triphenol nethane type epoxy resins, alkyl nodified triphenol

net hane LyRe LPPYd &shdsy FEkagisne bk i {WIGl 2457600t ALALRY KPPV, 4 esihAg and
di cycl ope ntadi enenodified phenol type epoxy reSins, resins havihg a
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resins, silicone resins, resins havin benzooxazi ne,ri nd ahat e
ester re%ﬁﬁg“%%%l 9% F 854S e ks %EgtﬁﬁEGtﬁ§§€”H%y db%Tg gdpgfgﬁ%f%%enixed

for e. Fram anmong these, epoxy resins are, particul arl referable. As a
rosull, FREITEN Staichs T Hout® arfd SthEdiVEheds L5 47 REr The* | REr d8ded.
10 [0025] In addition, it is preferable to use both an epoxy resin which is
solid atCM&&%Q%N&%%%&UF%SéﬁérFﬁﬂn@%%%ﬁ%ﬁ@n%%H%ﬁ%mplﬁﬁpe%ﬂﬂ»&b?%@i%?Yand
an epoxy resin which is liquid at room

be used alone or mixed for use. From among these, epoxy resins

are particularly preferable. As a result, the resistance to
heat and adhesiveness can further be increased.
10 [0025]

In addition, it is preferable to use both an epoxy resin
which is solid at room temperature (particularly a bisphenol
type epoxy resin) and an epoxy resin which is liquid at room
temperature (particularlyasiliconemodifiedepoxyresinwhich

15 1s liquid at room temperature) as the epoxy resin. As a result,
an adhesive film having both excellent flexibility and
resolution can be provided while maintaining the resistance
to heat.

[0026]

20 Though the content of the thermosetting resin is not
particularly limited, the content is preferably 10 weight% to
40 weight% of the total of the resin composition forming the
adhesive film, and more preferably 15 weight% to 35 weight%.
In the case where the content is less than the lower 1imit value,

25 the effects of increasing the resistance to heat sometimes
deteriorate, while in the case where the content exceeds the

upper limit value, the effects of increasing the toughness of



tenperature (particularly a silicone nodified epoxy resinwhich 15 is liquid
at roomtenperature) as the epoxy resin. As a result, an adhesive film
havi ng both excellent flexibility and resolution can be provided while

mai ntai ning the resistance to heat. [0026] 20 Though the content of the
thernosetting resin is not particularly limted, the content is preferably
10 weight - to 40 weight% of the total” of the resin conposition form ng the
adhesive film and nore preferably 15 weighto to 35 weight% In the case

where theneoni@dsisel €$3nl RRthdhenbovwaktdmidryakue, 25 the effects of
increasing the resistance to heat sonetinmes deteriorate, while in the case

where theggontient exceeds the upper limt value, the effects of increasing
t he toughness of 18 the adhesive filmsonetines deteriorate. 0027]

Furthernore, it i r bl e _f ive-fil 0. sh.ncl:ude a curing
resin which caﬁukzh%tﬁeogg%btﬁt b%gl Fggtf%g%?l% %égt&%saghr%gsslu% ,@lﬁH t8
conpati bi.lit et ween_the phat.o curing resin and the th sett.i resi.n can
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curi (photo cuyrin and thernosett| an be increased. [0028 10. As the
Curi g 1+ BER st L IDe OBl At by Y g SRb EHHoRR O Her ApeB e Py
resins having a photoreactive group such _ as an acryloyl group, a
nethacry?@@l 6ﬁ08566WQ§QHW$@ggﬁ%®bP can be increaséed, and as a result,

the strength of the adhesive film after curing (photo curing
and thermosetting) can be increased.
[0028]

10 As the curing resin which can be cured both by light and
heat, thermosetting resins having a photoreactive group such
as an acryloyl group, a methacryloyl group or a vinyl group,
and photo curing resins having a heat reactive group such as
an epoxy group, a phenolic hydroxide group, an alcoholic

15 hydroxide group, a carboxylic group, acid anhydride, an amino
group and a cyanate group canbe cited as examples. Concretely,
(meth)acrylicmodified phenolic resins, acryl copolymer resins
having a carboxylic group and an acryl group in a side chain,
and a (meth)acryloyl group-containing (meth)acrylate polymer

20 can be cited. From among these, (meth)acrylic modified
phenolicresins are preferable. Asaresult, analkalisolution
which places little burden on the environment can be used as
a developer instead of an organic solvent, and at the same time,
the resistance to heat can be maintained.

25 [0029)]

In the case of a thermosetting resin having the photo

reactive group, though the modification ratio (substitution



and photo curing resins having a heat reactive group such as an epoxy
group, a phenolic hydroxide group, an al coholic 15 hydroxi de group, a
carboxylic group, acid anhydride, an am no group and a cyanate group can be
cited as exanples. Concretely, (meth) acrylic nodified phenolic resins,
acryl copolymer resins having a carboxyic group and an acryl group in a
side chain, and a (neth) acryloyl group-containing (neth)acryl ate pol yner
20 can be cited. From anong these, (neth)acrylic nodified phenolic resins

are prefeaable. ofst e nasitt & ,r canad kab ieod wib iiannowhp e b tplcagiesr 1 ¥ titilwel bagden on
the environnent can be used as a devel oper instead of an organic sol vent,

and at tRecsamRiili®atibherkesicstiangs 40 hepl ycansbe Jaigy & nadthe 2001 9029]
In the case of a thernpbsetting resin having t%e photo reactive group,

though the R Lieeati oficr 8Ebap( SUSH Ui d9:oLahi ahioh Lhe: BOLO,Feget i ve

group is not particularly limted, the no ication ratio is preferably 20%

to 80% 0%0&@%&"&%:%1;05 hﬁe%%a%io‘é%lg][o‘%gﬁhio'%& ne curi g %ﬁ%bgn%@hga?gg” be

cured both i g an eat (total oto réactive gr
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excellent, [0030] In the case of afEhOtQ curjng resi.n having the heat
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the heat reactive group is not particularly limted, the
resolution is particularly excellent.

[0030]
Inthe caseof aphotocuringresinhaving the heat reactive
10 group, though the modification ratio (substitution ratio) of
the heat reactive group is not particularly limited, the
modification ratio is preferably 20% to 80% of the total of
the reactive group in the curing resin which can be cured both
by light and heat (total of photoreactive groupandheat reactive
15 group), and more preferable 30% to 70%. 1In the case where the
amount of modification is within the range, the resolution is
particularly excellent.
[0031]
Though the content of the curing resin which can be cured
20 both by light and heat is not particularly limited, the content
is preferably 15 weight®% to 50 weight% of the total of the resin
composition forming the adhesive film, and more preferably 20
weight% to 40 weight%. 1In the case where the content is less
than the lower limit value, the effects of increasing the
25 compatibility sometimes deteriorate, while in the case where
the content exceeds the upper limit value, the developing

properties and resolution sometimes become inferior.



nodi fication ratio is preferably 20%to 80% of the total of the reactive
group in the curing resin which can be cured both by light and heat (total
of photo reactive group and heat reactive 15 group) , and nore preferable
30%to 70% In the case where the anount of nodification is within the
range, the resolution is particularly gxcellent. [0031] Though the content
of the curing resin which can be cured 20 both by light and heat is not
particularly limted, the content 1is preferably 15 weight%to 50 wei ght % of
the totaljpof3tjhe resin conposition form ng the adhesive film and nore
preferably 20 weight%to 40 weight% In the case where the content is |ess

t han ;he | ower I_Uing r‘é%'elieabié]%oexf%ﬁ@tasdlﬁ)ésh%rﬁﬁﬁxh&% the125comatibility
soneti nes deteriorate, mhlle in the case where the content exceeds the

upper |igi Tfl‘ﬁ'e‘{eas E{Fxocﬂ rocpalr‘?@ cdh Bﬁéblte%h‘}%% Er%%&d# '@{}eéf%itg‘gt?o

becone inferior. 'S pre erable tfor the adhesi

i ncl ude filler il er r. co ent, | |c ma
p055|ble%98t1%§%t%%? & esﬁﬁPé %r%gggééb |t%92?ﬂ :%QY%e %thl 5 As
the filler, | er.s i ber f, rn1such al um na fihe fibers,
FT1ets ' nectPe Tormioit dd potatsrunto e %éuﬁ%ﬁﬁfs PoRi fa D ekinum
bor at e, nagne5|un1h¥drOX|de in.needle formand whiskers, fillers in plate

form suchP&s 3:A%S TAPEAS seriklees dpa§$qq%&e§0r5r§MﬂQe??npgééﬁé%%ﬂn1and

cal cium 10 carbonate in plate form_fillers in spherical form(granular
titanate, wollastonite, aluminum borate, magnesium hydroxide

in needle form and whiskers, fillers in plate form such as talc,
mica, sericite, glass flakes, graphite inscale formandcalcium
10 carbonate in plate form, fillers in spherical form (granular
form) suchascalciumcarbonate, silica, meltedsilica, sintered
clay and clay which is not sintered, and porous fillers such
as zeolite and silica gel, can be cited as examples. One or
more types of these fillers may be mixed for use. From among
15 these, porous fillersarepreferable. Asaresult, themoisture
permeability of the adhesive film can be increased.

Though the average particle diameter of the filler is
not particularly limited, the diameter is preferably 0.01 pm
to 90 um, and more preferably 0.1 pm to 40 um. In the case

20 where the average particle diameter exceeds the upper limit
value, the appearance of the film sometimes becomes abnormal,
or the resolution becomes poor, while in the case where the
average particle diameter is less than the lower limit value,
adhesion sometimes becomes poor at the time of pasting through

25 application of heat.

[0033]

The average particle diameter can be measured using, for



form such as cal cium carbonate, silica, nelted silica, sintered clay and
clay which is not sintered, and porous fillers such as zeolite and silica
gel, can be cited as exanples. One or nore types of these fillers nay be
m xed for use. From anong 15 these, porous fillers are preferable. As a
result, the noisture perneability of the adhesive filmcan be increased.
Though the average particle dianmeter of the filler is not particularly
limted, the dianmeter is preferably 0.01 pm to 90 pm and nore preferably

0.1 pm tex4epn, I ithe caser 20awhare tthgp avel agecpar tiekeddisanatait exaeeds
the upper limt value, the appearance of the filmsoneti nes becones

abnor mal p e 2Qh, 1118y LGP 14 4 98 §@E9”ﬁ%O@thachbbeSthéﬁ%uP@%%@MF%ﬁ&éH?
aver age partlcle di aneter is less than the lower Iimt value, adhesion
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heat. [0033] The average particle met er “can be neasur el u5|ng,
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f|In1 and nore preferably 20 weight%to 50 weight% In the case where the
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at the time of pasting through application of heat, while in the case where
t he cont éatsg gvhere the content exXceeds the upper limit value, the

adhesion sometimes becomes poor at the time of pasting through
application of heat, while in the case where the content is
10 less than the lower limit value, the moisture permeability
sometimes becomes low, so that the substrate cannot be improved
in terms of condensation.
[0034]
It is preferable to use a porous filler as the filler.
15 In the case where a porous filler is used as the filler, the
average pore diameter of the porous filler is preferably 0.1
nm to 5 nm, and more preferably 0.3 nm to 1 nm. In the case
where the average pore diameter exceeds the upper 1limit value,
there is a possibility that the resin component may partially
20 enter into the pores, hampering reaction, while in the case
where the average pore diameter is less than the lower limit
value, the water absorbing performance lowers, and therefore,
themoisturepermeabilityof theadhesivefilmsometimes lowers.
[0035]
25 As concrete examples of the porous filler, molecular
sieves made of crystalline zeolite can be cited. Crystalline

zeolite can be represented by the following general formula.



10 less than the lower limt value, the noisture perneability sonetines
becones |low, so that the substrate cannot be inproved in terns of
condensation. [0034] It is preferable to use a porous filler as the filler.
15 In the case where a porous filler is used as the filler, the average
pore dianeter of the porous filler is ferably 0.1 nmto 5 nm and nore
preferably 0.3 nmto 1 nm In the case "Wwhere the average pore di aneter
exceeds the upper Iimt value, there is a possibility that the resin

conmponent nay par bi.alily,2QsenterH,ot o the pores, hanpering reaction, while
in the case mhere the average pore dianeter is less than the lower Iimt

val ue, the wat ﬁg%% bi ng. pgkformance, | oyer éncgnd therefore, the noisture
perneability o} eS|ve filmsometinmes [owers [ 0035] 25 As concrete

exanples %ﬂe porous filler, nolecular sieves made of crystalline zeolite
can be C|te3 C}ystalline zeolite can be represented by the foll ow ng
general formul 203

[0036] As i he ApyEla CPypE o Tk chystar Featel S Akt 5ARS Hha 1x can
oot and e 1 and e 45 5 prsteial e o ugg (e el o
for use, from the point of view of effectively preventing
condensation.
[0037]
Though the force of adsorption [Q1] of the filler at room
10 temperatureisnotparticularlylimited, the forceispreferably
7 [g/100 g of filler] or more, and more preferably 15 [g/100
gof filler] or more. In the case where the force of adsorption
at room temperature is less than the lower 1limit value, the
water absorbing performance of the filler lowers and the
15 moisture permeability of the adhesive film sometimes lowers.

The force of adsorption [Q1] at room temperature can be
obtained by measuring the increase in weight of the filler that
has been completely dried through application of heat in an
aluminum cup and has been left in an environment of 25°C/50%

20 for 168 hours.
[0038]

Furthermore, though the force of adsorption [Q2] of the
filler at 60°C is not particularly limited, the force 1is
preferably 3 [g/100 g of filler] or more, and more preferably

25 10 [g/100 g of filler] or more. When the force of adsorption
maintains the value even at the temperature of 60°C, there are

some effects of improving the 1light receiving device 1 in terms



Though the force of adsorption [Ql] of the filler at room 10 tenperature is
not particularly limted, the force is preferably 7 [g/100 g of filler] or
nore, and nore preferably 15 [g/100 g of filler] or nore. In the case where
the force of adsorption at roomtenperature is |less than the lower limt

val ue, the water absorbing perfornance,of the filler Iowers and the 15

noi sture perneability of the adhesive film sonetinmes |owers. The force of
adsorption [Q] at roomtenperature can be obtained by neasuring the

i ncreaseoifn didgdisetivhe filler that has been conpletely dried through
application of heat in an alum num cup and has been left in an environnent
of 25C/ 50%n 320 for 168 hours. [0038] Furthernore, though the force of
adsorption [@] of the filler at 60Cis not particularly Iimted, the force

is preferabl yp3ol §610Q ¢ ©Ofdddef]oAr (ADheqaRd 0L, Pigf &nabl v, 29 Ege

[g/100 g of filler] or nore. Wen the forcé of adsorption maintains t

I - f .60 : - f i i
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the |ight receiving device condensa orce

f [ 60 be obt ai ned by. ' .he |
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of heat ‘in an alym pumcup and has been Left in an spviponmey, of 80CL90%

hours.
[0040]
Though the relationship between the force of adsorption

10 [Q1] at room temperature and the force of adsorption [Q2] at
60°C is not particularly limited, it is preferable for the
relationship to satisfy the following relationship.

0.4 x [Q1] < [Q2]
[0041)

15 In the case where [Ql] and [Q2] satisfy the above
relationship formula, thereareparticulareffectsof improving
the inside of the light receiving device 1 in terms of
condensation.

This is because the filler maintains the force of

20 adsorption even at high temperatures, and therefore, films
filled with this filler maintain a high moisture permeability
even at a relatively high temperatures, making it easy for
moisture in gas form to permeate through the adhesive film.
And therefore, moisture is instantly reduced on the inside of

25 the light receiving device 1 when the temperature is lowered
from a high temperature to room temperature, and thus, there

is no phenomenon of condensation.



0040] Though the rel ati onship between the force of adsorption 10 [Ql] at
roomtenperature and the force of adsorption [Q] at 60C is not
particularly limted, it is preferable for the relationship to satisfy the
following relationship. 0.4 x [Ql] < [@] [0041] 15 In the case where [ Q1]
and [@] satisfy the above relationship formula, there are particular
effects of inproving the inside of the‘%ight receiving device 1 in terns of
condensation. This is because the filler maintains the force of 20

adsor ption evemnhat rhisgh tesmgoatiwries, eaemiherefer exqafiébive fiilllednayth this
filler maintain a high noisture perneability even at a relatively high

tenperat%b%%aﬂﬁﬂgdﬁhiéd§§§Yv%%raé“&{ﬁﬂ&é%i@ gasihor m tavRerRrAtL;d i ough
the adhesive film And therefore, nmoisture is instantly reduced on the

| nsi de of, 25cblni k0L RCELVANG, deVifie Tobhens hheaberpBhat urenl %] oyrped

froma high tenperature to roomtenper a ere s no

phenomenon af, conrensald on, . 24, c The resip comoasi tign, formng she. aghesi ve
filmmay contain such additives as a plastic resin, a’leveling aben , ~a
defo 'nghagent or a coupling agent ition to the curing resin and

a

fill &ééﬁ??%%%taEBVggtd§”?oﬁ%nabgt%g: fEet-of 5 the present invention
can be achi eved. [0042]
[0042]

In addition, it is preferable for the adhesive film to
have adhesiveness to such a degree as not to peel from the
transparent substrate 13 at the time of the dicing which will

10 be described below.
[0043]

Next, a photo mask is used to selectively irradiate the
adhesive filmwith light. Asaresult, portions of the adhesive
film which are irradiated with light are photo-cured. The

15 adhesive film is developed in a developer (for example an
alkaline solution, an organic solvent or the like) after being
exposed to light. Portions which are not irradiatedwith light
dissolve in the developer and are removed, and at the same time,
the portions which are irradiated with light do not dissolve

20 in the developer and remain. According to the present
embodiment, the adhesive film remains in regions of the
transparent substrate 13 other than portions R corresponding
to the regions facing the light receiving portions 11 of the
transparent substrateportions 13A (seeFig. 1(B)). Concretely,

25 as shown in the plan view of Fig. 2, the adhesive film remains
in grid form so as to surround the portions R corresponding

to regions of the transparent substrate portions 13A facing



In addition, it is preferable for the adhesive filmto have adhesiveness to
such a degree as not to peel fromthe transparent substrate 13 at the tine
of the dicing which will 10 be described bel ow. [0043] Next, a photo mask
is used to selectively irradiate the adhesive filmwth light. As a result,
portions of the adhesive filmwhich argirradiated with light are

phot o-cured. The 15 adhesive filmis developed in a devel oper (for exanple
an al kaline solution, an organic solvent or the |ike) after being exposed
to |ight thRortigms whtehvangy nedértibad atled with Iight dissolve in the
devel oper and are renoved, and at the sane tinme, the portions which are
irradi atedow4ih 1ight do not dissolve 20 in the devel oper and remain.
According to the present enbodinent, the adhesive filmrenmains in regions

of the transparent, Eramel%r%trrg%awa@ RYId NS R €ar Hespondinga ko the

regions facing the lig receiving portions 11 of the transparent suBstrate

portlons ﬁ g%%‘lﬁ : ]tl(rBers g?@%fteéﬁﬂaé‘tré?ea 0309w} 4 75 ?OtAhaerQ'o d%’Jfﬁ&’d‘?f

esi mremains  in gri n1so as surroun

portl ns R cor o] d|n to regipns of the transpare substr ortions
1A toci Ry S5 TRE TPghi's: 6ot STHG. BERACHEAS, TPG0AHP S TEF CHAFT e
transparent su sérate 13 is diced qﬁba plurality of transgarent substrate
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adhesive filmis
regions facing the light receiving portions 11, and therefore,

when the transparent substrate 13 is diced, the adhesive film
is also diced (see dicing lines A in Fig. 1(B)).

10 As a result, as shown in Fig. 1(C), transparent substrate
portions 13A in which a resin layer 14 in frame form is provided
can be obtained.

[0045]

Next, base substrate portions 12A inwhich light receiving

15 portions 11 formed of a micro lens array are provided are
prepared.

Concretely, as shown in Fig. 3, a base substrate 12 where
a plurality of base substrates portions 12A are integrated is
prepared.

20 Next, a plurality of micro lens arrays are formed on the
base substrate 12 at predetermined intervals.

After that, the base substrate 12 is diced into units
of micro lens arrays (units of light receiving portions) (see
dicing lines B in Fig. 3). As aresult, base substrate portions

25 12A in which a light receiving portion 11 is provided are
obtained.

Next, thesebase substrate portion 12A and the transparent



provi ded so as to surround the portions R corresponding to the regions
facing the light receiving portions 11, and therefore, when the transparent
substrate 13 is diced, the adhesive film is also diced (see dicing lines A
in Fig. 1(B)). 10 As a result, as shown in Fig. 1 (C) , transparent
substrate portions 13A in which a resiyyrlayer 14 in frane formis provided
can be obtained. [0045] Next, base substrate portions 12A in which |ight
receiving 15 portions 11 forned of a micro lens array are provided are

prepar eds Gt €lpo r 2o 8NOYN 4 Pe Rh Dacdd gobase substs al£-d 2 vheEe add
plurality of base substrates portions 12A are integrated is prepared. 20

Next, a phualdlyr @bnLr 0 Alteps; antigys, ane 0 18d am 1Ne , paseqgibsiLaqe 12

at predetermned intervals. After that, the base substrat'e 12 is diced into
units o i ¢re . den its of Jiaght,r YA rtiqn i cing
lines B FH@F?)S 63)%u.so%sfgyéeégﬂt?%ﬁlaéeﬁsum& ra eg tp%%??%%ge 51%1 |§§F%|gch a
i ght recei i.noq})pf%éi on 11 is provided are obtained. Next, these base
subst rat@oﬁor]tl n A and the transparent 26 substrate portion 13A are

pl aced so as tqg face each other, and. .thus positjoned. At this tine, . a resin
| ayer® 14 is pl 2BEF 'bBIRESTH T he® 1KY LGBt Pat BSpbf BPoR U PSA TP tHfRr t 10N

transparent substrate portion 13A ,
12A and the transparent substrate portion 13A, or pressed

against each other through application of heat. As a result,
the base substrate portion 12A and the transparent substrate
portion 13A are pasted via the resin layer 14.
10 Furthermore, each base substrate portion 12A and
transparent substrate portion 13A, which are pasted through
the resin layer 14, is installed on a support substrate 15,
and interconnects on the support substrate 15 and the base
substrate portion 12A are electrically connected through
15 bonding wires W.
Through the above processes, light receiving devices 1
can be obtained.
[0046]
Next, the working effects of the present embodiment are
20 described.
According to the present embodiment, the base substrate
12 and the transparent substrate 13 are respectively divided,
and after that, the base substrate portion 12A and the
transparent substrate portion 13A are joined. Therefore, in
25 the manufacturing process for the light receiving devices 1,
the base substrate portion 12A and the transparent substrate

portion 13A can be positioned with precision, and thus, the



5 Then, pressure is applied to the base substrate portion 12A and the
transparent substrate portion 13A, or pressed against each other through
application of heat. As a result, the base substrate portion 12A and the
transparent substrate portion 13A are pasted via the resin layer 14. 10
Furthernore, each base substrate portiomn 12A and transparent substrate
portion 13A, which are pasted through the resin layer 14, is installed on a
support substrate 15, and interconnects on the support substrate 15 and the

base subgtamate o t i0b d2/Aa 8eep &F e€bhisCah it KORRE ed st augh poks bendi ng
wires W Through the above processes, light receiving devices 1 can be

obt ai ned,[0Q46L, MNextn ¢ £ Ber wBRKERG reffiestsn ofo 4 Deipresent greedi mRtLare 20

described. According to the present enbodi nent, the base substrate 12 and

the transpanens, substrate (b3 aue: respest inel vo dhi ded  and aftet thate the

base substrate portion 1 transparent substrdte portion 13A are

j oi ned. refare, Ln 25 the manufacturin ocess .for e Light. receiving
devi ces }2?“¥ﬂ%iﬁagéﬁs%5§fra€3 80%%%5Q¢T2%j§%dy%%2dt%gnéggrgﬁ%ugh(é fate
portifn 13A can be gositioned with precision, and thus, the 27 transparent
subst? at 3o oHEhRASERe base substrate portions can be prevented from

shifting in position in a great nunber of |ight receiving devices at the
same tinme unIﬂReaﬁﬁ%qﬁ9n' the base substrate 12 and thé transparent

substrate 13 are respectively divided, and after that, the

portions are joined, and therefore, the transparent substrate

portion 13A can be prevented from being damaged at the time
10 of dicing of the base substrate 12. As a result, the yield

in the manufacture can be increased.

[(0047]

In addition, according to the present embodiment, the

resin layer 14 (adhesive film) is formed of a resin composition
15 idincluding a photo curing resin and a filler, and has a moisture

permeability of 30 [g/m2-24h] or higher when measured in

accordance with the JIS Z0208 Bmethod. Thus, air permeability

can be secured between the inner space surrounded by the resin

layer 14 of the light receiving device 1 and the outer space
20 outside the resin layer 14. As a result, condensation can be

prevented in the transparent substrate portions 13A and the

base substrate portions 12A from occurring.

(0048]

In addition, the curing rate of acryl based compounds

25 is high when irradiated with light. Accordingly, in the case

where the adhesive film includes an acryl based compound, the

adhesive film can be exposed to a relatively small amount of



conventional art. As a result, the yield in the manufacture 5 can be
increased. In addition, the base substrate 12 and the transparent substrate
13 are respectively divided, and after that, the portions are joined, and
therefore, the transparent substrate portion 13A can be prevented from
bei ng damaged at the tinme 10 of dicing of the base substrate 12. As a
result, the yield in the manufacture can be increased. [0047] In addition,
according to the present enbodinment, the resin |layer 14 (adhesive film is
fornmed oflightesin conposition 15 including a photo curing resin and a
filler, and has a noisture perneability of 30 [g/m 24h] or hi gher when
measured in aggerdance W hyhbe Hre 20208 sBvethiods ThUsudaly fermeability
can be secured between the inner space surrounded by the resin |ayer 14 of

the |ightreeeiyingideviee il and d hg Quter, spage 20 Quiisdde 1he L1881 prlayer
14. As a result, condénsation can be prevented in the transparent substrate

part | ons L3 A LAe - fiase, SDSIT AL pONU00S, LA LLSMApULEL0 [ 00281 I

addition, the curing rate o ased conpou en

i rradiat with light. Accor.dingl in _the case . where.the adhesive fjlm
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relatively ﬁpall gnnunt of 2 | ight. Furthernore, when the adhesive film
includesl&g t and patterned.

In addition, when the thermosetting resin is an epoxy
resin, the resistance to heat of the resin layer 14 in the light
receiving devices 1 can be increased, and at the same time,

10 the adhesiveness between the resin layer 14 and the base
substrate portions 1Z2A and between the resin layer 14 and the
transparent substrate portions 13A can be increased.

[0049]

Furthermore, when the adhesive film includes a curing

15 resinwhichcanbecuredbothbylight andheat, the compatibility
between the photo curing resin and the thermosetting resin can
be increased, and as a result, the strength of the adhesive
film after curing (photo curing and thermosetting) can be
increased.

20 [0050]

(Second Embodiment)

The method of manufacturing a light receiving device 1
according to the present embodiment is described with reference
to Figs. 5.

25 The method of manufacturing a light receiving device 1
according to the present embodiment includes:

pasting a resin layer 14 containing a photo curing resin



thernosetting resin, the base substrate portions 12A and the transparent
substrate portions 13A can be pasted without failure 5 through thernosetting
after the adhesive filmis exposed to light and patterned. In addition,
when the thernosetting resin is an epoxy resin, the resistance to heat of
the resin layer 14 in the light receivjyig devices 1 can be increased, and
at the sane tine, 10 the adhesi veness between the resin |layer 14 and the
base substrate portions 12A and between the resin |ayer 14 and the

transpar ent asphstratpspeiEiicons d3Awearnba pnareasead; d004Ynh Furdder wong,
when the adhesive filmincludes a curing 15 resin which can be cured both

by |ight pand head 1 1t Beecorpat HBulddy wetoveen) Lhe 1RRGE 8radd s 8G U1BSt PaBBRd the
thernDseFtlng resin can be increased, and as a result, the strength of the

adheSiVep&yﬂﬂgﬁ%tfﬁAﬁégérﬁh&@@?%@g%P%%”QsaBg theoseld inGe cabderate
i ncreased. 20 [0050] (Second Enbodi ment) The nethod of manufacturing a |ight

S0 Y109 A0 U5 A B PSR STROdLOEIL 1 deer e T
devi e b eoliegioh NG AGhAS RLEPATL SIOPALT g neludess Rast g Aemin .
a pIuraHJQ/;ggié Qtw ?%EEQJE%ound at least the respective light
receiving portions 11 on the base substrate 12; dividing the
base substrate 12 into units of base substrate portions 12A
sothat apluralityof base substrates 12Aare obtained; dividing
10 the transparent substrate 13 intoc units of regions which cover
a plurality of light receiving portions 11 so that a plurality
of transparent substrate portions 13A are obtained; and joining
the base substrate portion 12A and the transparent substrate
porticn 13A via the resin layer 14, which is provided so as
15 to surround the light receiving portions 11.
[0051]
The present embodiment is different from the
above-describedembodiment inthat anadhesivefilm (resinlayer
14) is pasted to the transparent substrate 13 in the
20 above-described embodiment, while an adhesive film is pasted
to the base substrate 12 in the present embodiment (see Figs.
5(A) and 5(B)). Other points are the same as in the
above-described embodiment.
The adhesive film is pasted so as to integrally cover
25 the plurality of light receiving portions 11 on the base

substrate 12.

In addition, the adhesive film is selectively irradiated



portions 11 are provided and where a plurality of base substrate portions
12A are integrated so as to cover the base substrate 12; selectively
irradiating the resin layer 14 with light, 5 foll owed by devel opnent, so
that the resin layer 14 remains in regions which surround at |east the
respective light receiving portions 1kpn the base substrate 12; dividing
the base substrate 12 into units of base substrate portions 12A so that a
plurality of base substrates 12A are obtained; dividing 10 the transparent

substrat @i1d iAtghtunirdts @frf eghenshwWirch oIt ar pharakieldy adfe ldegibved
receiving portions 11 so that a plurality of transparent substrate portions

13A are ehtaingfda a84edNMY pAdiee PsH sHRST Lale apRdd 0ne 12A RNt A En s

transparent substrate portion 13A via the resin |layer 14, which is provided

so as 13t Peégiro][n%ug‘ﬂhtef}et'HaQWtHee%Peis‘ﬂe“@tP@é_tjbggﬁgi%ec[ﬁ%“q }%ﬁhtpfgﬁgnt

enbodi nent 1s ferent fromthe above-descri odi nent at an

adheSiVe%Ei%g‘Q%%§&%g%9¥%%b5%§gtgs163%2395tﬁ& he5§&zgspahgg% s%psg%9£§n13 in

t he 20 above-descri enbodi nent’, "whil'e an ‘adhesive fil mis 'paste to the

base substrate 12 in the, present_enbodi nent (see Figs. . 5(A) and 5(B)).

& hor> potft B eft H S ATHEETTR T U SHOYb Ge0irt Bod tambou oE D e &
adhesive filmis pasted so as to integrally cover 25 the plurality of |ight
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filmis selectively irradiated 30 _ .
portions I'l. After that, the base substrate 12 is diced into

units of respective light receiving portions 11. The adhesive
filmis not diced when the base substrate 12 is diced (see dicing
10 lines C in Fig. 5(C)).

Here, 1t 1s preferable for the adhesive film to have
adhesiveness to such a degree as nof to peel from the base
substrate 12 at the time of dicing.

After that, the transparent substrate 13 is divided into

15 units of regions which cover the plurality of light receiving
portions 11.

Then, the transparent substrate portion 13A and the base
substrate portion 12A are pasted together via the resin layer
14 in frame form. Thus, light receiving devices 1 which are

20 the same as those in the above-described embodiment can be
obtained.
[0052]

According to the present embodiment, the same effects

as in the above-described embodiment can be obtained, and in
25 addition, the following effects can also be obtained.
According to a configuration of the present embodiment,

the adhesive film 1s not diced when the base substrate 12 is



with light and portions which are not irradiated are renmoved through a
devel opi ng process so that the adhesive filmremains in regions other than
the respective light receiving portions 11 on the base substrate 12 (see
Fig. 5(C)). Here, as shown 5 in Fig. 6, the adhesive filmrenmains in a
plurality of portions in frame formso;jas to surround the respective |ight
receiving portions 11. After that, the base substrate 12 is diced into
units of respective light receiving portions 11. The adhesive filmis not

di ced when dehe, base sabsteat e nk2 dsndiced (saen dighnge 1R vidiese&L ERoki 9.
5(C)). Here, it is preferable for the adhesive filmto have adhesiveness to

such a d%@@%ﬁ Dot he pedle fapmytihenbasey spbstrate b at-1he thme of
dicing. After that, the transparent substrate 13 is divided into 15 units

of regioq%d@@]ch cover the plurality of light receiving portions 11. Then,

the transparent substrate portion 13A and the base substrate portion 12A
are past t.ogether via the resin layer 14 in frame form Thus, |ight
receiving%géfggégggoéﬁpgﬁt re 20 the sanme as those in the above-descri bed

enbodi nrent can_be obtai ned 00521 According to the present enbodi nent, the
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25 addition, the followng effects can ,al so be obtained. According to a
confi gur &G BT pPedent S efbdii ALt MeNthes et VRS 1 hi P & Siot r enegd

when the base substrate 12 is
to Figs. 7 to 9.

The method of manufacturing a light receiving device 2
according to the present embodiment is amethod of manufacturing
10 a light receiving device 2 which is provided with
a support substrate 15 on which a 1ight receiving element
20 having a light receiving portion 11 and a base substrate
portion 12A inwhich this light receiving portion 11 is provided
is installed and a transparent substrate portion 13A which is
15 placed so as to face the surface of the support substrate 15
on which the light receiving element 20 is provided, where
a resin layer 22 containing a photo curing resin is placed
between the support substrate 15 and the transparent substrate
portion 13A so as to surround the light receiving element 20.
20 The method of manufacturing a light receiving device 2
includes:
providing a photo curing resin layer 22 on the transparent
substrate 13 where a plurality of the transparent substrate
portions 13A are integrated so as to cover the transparent
25 substrate 13;
selectively irradiating the resin layer 22 with light,

followed by a developing process, so that the resin layer 22



31 diced. Therefore, the adhesive filmcan be prevented from peeling at
the time of dicing of the base substrate 12. [0053] (Third Enbodi nent) 5
The net hod of manufacturing a |ight receiving device 2 according to the
present enbodinent is described with reference to Figs. 7 to 9. The nethod
of manufacturing a light receiving devige 2 according to the present

enbodi nent is a nethod of manufacturing 10 a |ight receiving device 2 which
is provided with a support substrate 15 on which a |ight receiving el ement

20 havi ngeaaliirght or £6@i/k0G rRAItd 9o rkli ang o baser sHAsateht RO d@A in
which this light receiving portion 11 is provided is installed and a

transpar ent -3ultdat €4 PAGL ken rL3A Wi chyE$ndo 10l Aced- S8 8511 fAacad hes
surface of the support substrate 15 on which the |ight recei'ving el enent 20

|5 providedy, mhre ¢ aanesin diayer, 22 contain ng; goahat, curing resin is

pl aced between the suppoft substrate 1 franspar’ent substrate

portion 13A S0.85,1,0 Sprroung, Lhe Liaht, regglying el erept 20,20, The met hod

of manufacturing a’l t recervin evice” 27 °IrAcl ddes? prOV|§ing a photo

curi resin | ayer 22 on the tran rent bstrate 1 ere lurality of
tﬁeI t an§%iﬁ?rp§rﬁa%s‘ﬁ%s€if3p§pa&?rrﬁ o%ggigﬂa&ezuﬁc?sﬁ%bf)ﬁtse 33{} 3" oloclcj)verI t%e

transparent 25 substrate 13; selectively irradiating the resin |ayer 22
with |ight, joining support substratés 15 and the transparent

substrate portions 13A via the resin layer 22 after the light
receiving elements 20 are installed on the support substrates
15.

10 [0054]

Inthe following, theconfigurationof thelight receiving
device 2 and the method of manufacturing the light receiving
device 2 are described in detail.

As shown in the cross sectional view of Fig. 9, the light

15 receiving device 2 has a light receiving element 20 having a
micro lens array which becomes a light receiving portion 11
and a base substrate portion 12A in which this micro lens array
is installed.

The light receiving element 20 is installed on a support

20 substrate 15 which is the same as that in the above-described
embodiment.

Inaddition, the light receivingdevice 2?2 has atransparent
substrate portion 13A. This transparent substrate portion 13A
is placed so as to face the support substrate 15 and covers

25 the light receiving element 20 on the support substrate 15.

The transparent substrate portion 13A and the support

substrate 15 are connected via a frame portion 21.



foll owed by a devel opi ng process, so that the resin layer 22 32 remains so
as to surround portions of the transparent substrate 13 corresponding to
regions facing light receiving elements 20 of the transparent substrate
portions 13A; dividing the transparent substrate 13 into units of 5
respective transparent substrate portiops 13A; and joining support
substrates 15 and the transparent substrate portions 13A via the resin | ayer
22 after the light receiving elenents 20 are installed on the support

substrates 157h1Q FQARA plorithenfol | Dy NPrahhecenf hgukat isen rfud e heght
receiving device 2 and the nethod of manufacturing the |ight receiving

devi ce 2)ang tdeserd Pedn ine dekaint ?§<§h%Mbi§h§?8r€r9§%§%¥§ﬂ@nﬁ$.Vi@MéOf
Fig. 9, the light 15 receiving device 2 has a light receiving el enent 20

having as mcr %gmoﬁr%gyig\hb%yl}%%ﬂ%% 'é%oESCELWﬂ% R4 oM and a

e
base substrate portion 12A 1n which this mecr ens array "~ is Insta ed. The

| i ght receiving el ene 20 Ls. installed a. support substrate- 15 which
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| i ght_ receiving .device 2 s a transparent substrate portion 13A. Thi
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substrate 15 and covers 25 the |ight receiving el enent 20 on the support
substrat 8upstrate portion 13A, and in addition, the adhesive layer 23

makes direct contact with both the resin layer 22 and the support
substrate 15.
The total height of the resin layer 22 and the adhesive
10 layer23isgreater thantheheightof the light receivingelement
20, and a space is created between the light receiving element
20 and the transparent substrate portion 13A.
Here, the support substrate 15 and the base substrate
portion 12A are electrically connected through bonding wires
15 W in the light receiving device 2. The frame portion 21 is
provided so as to surround the outer periphery of these bonding
wires W.
[0055]
Next, a method of manufacturing this light receiving
20 device 2 is described in detail with reference to Figs. 7 and
8.
First, as shown in Fig. 7(A), a transparent substrate
13 is prepared. This transparent substrate 13 is a large scale
glass platematerial where apluralityof transparent substrate
25 portions 13A are integrated.
Next, a resin layer 22 is provided on this transparent

substrate 13 so as to cover approximately the entirety of the



The transparent substrate portion 13A and the support substrate 15 are
connected via a franme portion 21. 33 This frane portion 21 is arranged so
as to surround the light receiving el enent 20 on the support substrate 15.
The franme portion 21 is provided with a photo curing resin |layer 22 forned
in frame formand an adhesive layer 23 4p frame form 5 The resin layer 22
makes direct contact with the transparent substrate portion 13A, and in
addition, the adhesive |ayer 23 makes direct contact with both the resin

| ayer 22sanddde sHppRet trsubsisabBrlBupEterd ot al shei ght of the resin layer
22 and the adhesive 10 layer 23 is greater than the height of the |ight

recei ving el emppt 5 2Q@gi8nd .8 SP3CL 1iS o1 8316 Belwean; A he; I o recet ¥png
el enent 20 and the transparent substrate’portion 13A re, the support

substr at t Se :Su t of{l : el et : cted
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receigin% 0 device % is described in detajl with reference to Figs, 7 and
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This transparent substrate 13 is a |arge scale glass plate material where a
p|ura|it%ﬂaq#@mgﬁég@h@gﬁﬁgxpggéery dipping, printingandroll coating

can be cited as examples.
[0056]

Here, the resin layer 22 is described.

10 The resin layer 22 contains a cyclic olefin resin.

As cyclic olefin monomers, general monocyclic substances
such as cyclohexene and cyclooctene, and polycyclic substances
such as norbornene, norbornadiene, dicyclopentadiene,
dihydrodicyclopentadiene, tetracyclododecane,

15 tricyclopentadiene, dihydrotricyclopentadiene,
tetracyclopentadiene and dihydrotetracyclopentadiene, can be
cited. Substituted substances where a functional group is
linked to one of these monomers can also be used.

[0057]

20 As the cyclic olefin resin, polymers of the cyclic olefin
monomers can be cited. Here, as the polymerization method,
publicly known methods such as random polymerization and block
polymerization, can be used.

It is possible to manufacture cyclic olefin resins in

25 accordance with a publicly known polymerization method, and
as the polymerization method, there are additional

polymerizationmethods and ring opening polymerizationmethods.



25 portions 13A are integrated. Next, a resin |layer 22 is provided on this
transparent substrate 13 so as to cover approximately the entirety of the
34 surface of the transparent substrate 13. This resin layer 22 is a |ayer
containing a photo curing resin and here is in paste form (varnish form
The resin layer 22 is coated on the sudface of the transparent substrate
13. 5 As the nethod for coating, spin coating using a spinner, spraying
coating using a spray coater, dipping, printing and roll coating can be
cited asrexampiresng [ OAB6E ,Herel yihdiesr esitr ilrey@r t R2oughdesdd i bednal0 The
resin layer 22 contains a cyclic olefin resin. As cyclic ol efin nonomners,
general nerogyrl yike BUBSEARGES T SUCHK AS CYEE aaxener ankk pyelfaociiene. ang
pol ycyclic substances such as norbornene, norbornadi ene, dicycl opentadiene,
di hydr odicgycl-opentadi ene, 4etpacyeledadacane; s 15sbhi G¥Ck@ReAdi £NEayer
di hydrotricycl opent adi ene, tetracycl opentadi ene and
di hydr ot %Fr,a%c'aocP&Qﬁﬁthnguc%a”c}P& %h%egta%%sfﬂ “iﬁdtﬁgbﬁ%%glcﬁ§c¥‘1g§ée a
a I nke t ed.

function group 1s to one of es€e nono s can al so be us

0057 20 As | | ef i in, f . lic.olefi
Lmno rs*&af” tgqgef%%sl ; t(r)nea,et gggagﬁékg%f@ﬁ%%g’rgfﬁ Sgﬁﬁgg?e%%gré%h%fe%wtﬁﬁom

met hods such as randoggpol neriga%'on and bl ock Qolyne izatéoa, can be

used. time of manufacture o e light receiving devic can be
obtained.
[0058]
As additional polymers of cyclic olefin resins, (1)

10 additional (co)polymers of norbornene types monomers obtained
through additional (co)polymerization of norbornene type
monomers, and (2) additional copolymers of a norbornene type
monomer, adisconjugatediene and anothermonomer, if necessary,
can be cited. These resins can be obtained in accordance with

15 any publicly known polymerization method.

Though from among the above, (1) additional (co)polymers
of norbornene t?pes monomers obtained through additional
(co)polymerization of norbornene type monomers are preferable,
the present invention is not limited to any of these.

20 [0059]

It is preferable for the cyclic olefin resin to include
a reactive functional group. Concrete examples of reactive
functional groups are epoxy groups such as a glycidyl ether
group, an oxetane group, a carboxylic group, a hydroxyl group,

25 unsaturated bonds, an amino group and the like. From among
these, epoxy groups are particularly preferable.

A cyclic olefin resin having an epoxy group can generally



It is possible to manufacture cyclic olefin resins in 25 accordance with a
publicly known polynerization nmethod, and as the pol ynerization nethod,
there are additional polynerization nethods and ring openi ng pol ynerization
met hods. 35 From anong t hese, polyners obtained through additional (co)

pol yneri zation of a norbornene mononmer are preferable. In the case where a
norbornene resin is used in the resin layer 22, an advantage such that the
stability in the manufacture 5 is excellent so that patterning becones

hi ghl y ppecbbe aatnddhey diire of 1 faswf aatune iefg theohicghir neceilviing: tdeyktee 2
can be obtained. [0058] As additional polyners of cyclic olefin resins, (1)

10 addit gnal, LeP)Pobypers ehenpbh@nene, typest ABNGHRES t@tg;tealcmedpowﬁeggh
addi ti onal (co)polynerlzatlon of norbornene type nononers, and

addi ti onal, .ceROLYFENS, Of @ NArDOrASAE ot ¥R h NPRAWRILA %@'ﬁ%&’@@&ﬁgdbﬁ”e

and another nDnoner |f necessary, can be cite These resins can

bt d I
Though f PO S Lhe ove.S (15 SHarTi Shat UpE °¥”“a§?%§%€ﬁa¢%ﬂﬁ% £5t ha
t d t h addi t t

nor bot nefid p ° ﬂ}'oe%?s ié%gre Srtbe 4 £AERH 48R SRR AR oh e e
limted to an of t hese. 20 0059% It is preferable for the cyclic olefin
resin toppmﬂﬁﬁ&y BN pEAC IS ¢ Gifc PSHma%ﬂQﬁ$ftCBﬁéﬁ&%P%x%ﬁpP@sQﬂo%%act|ve

group-containing unsaturated monomer with the above polymer,
reaction of a compound having an epoxy group with a reactive
functional group site of the above polymer, and direct
10 conversion of the above polymer having a double bond of
carbon-carbon in the molecule to epoxy using an epoxidizing
agent such as a peroxide or hydroperoxide.
[0060]
Additional polymers of cyclic olefin resins can be
15 obtained through coordination polymerization using a metal
catalyst or radical polymerization. From among these, in
coordination polymerization, a polymer is obtained through
polymerization of a monomer in a solution in the presence of
a transition metal catalyst (NiCOLE R. GROVE et al. Journal
20 of Polymer Science: Part B, Polymer Physics, Vol. 37, 3003-3010
(1999)) .
[0061]
Nickel and platinum catalysts, which are typical metal
catalysts used for coordination polymerization, are described
25 in PCT WO 9733198 and PCT WO 00/20472. As metal catalysts for
coordination polymerization, publicly known metal catalysts

such as (toluene)bis(perfluorophenyl)nickel,



functional groups are epoxy groups such as a glycidyl ether group, an
oxetane group, a carboxylic group, a hydroxyl group, 25 unsaturated bonds,
an amno group and the |ike. Fromanong these, epoxy groups are
particularly preferable. A cyclic olefin resin having an epoxy group can
general ly 36 be obtained by directly poJynerizing a nononmer which includes
an epoxy group in the nolecule, and the sane type of polynmer can be
obtained in accordance with a nethod of introducing an epoxy group into a

si de phaqﬁe&my%ggéprQQE@ﬁyﬂd5moﬁgggy(yhﬁhﬁgigr pol yneri zation. As the
nodi fication reaction, there are publicly known nethods such as graft

reaction(g%ngﬁnggﬂgy (g%?%ﬂlﬁ%ﬂgéigh.Q)QHﬁﬁﬂéfaled nmononer with the above
conp

pol ymer, " reaction o oun aving an epoXy group with a reactive
functional, gr.o It f .t:he | yier .direct .10. conyersion of the
above po j&gﬁ*ﬁg@??ﬁgggﬁgdb %%%%%§u§20¥g§?g%§?gégkgﬁ’i%I&%ge%%ygcule to
epoxy using . .an epoxi di zi agent such as .a peroxi de or hydroperoxide.
B060] A Tl pol R trger L Torari T FeafRs can be. 15 obt af ned

t hrough cqordjnation golynerization using a netal catalyst, or radical

pol ymer i 24t (Ght O3 B ﬁﬁﬁé*¥ﬁ%%%?rPﬁhe@d’)d?h%k?éncﬁ6ﬁJﬁ%r?%ﬁ??oﬁﬁ a pol yner
is obtained through polynerization of a nononer in a solution in the

presenceesPMrd @ ansition netal catalyst (NICOLE R GROVE et al. Journal 20

of Polymer Science: Part B, Polyner Physics, Vol. 37, 3003-3010 (1999)).
[0062]

The radical polymerization technology is described in
Encyclopedia of Polymer Science, John Wiley & Sons, 13, 708
10 (1988) .
In general radical polymerization, a monomer reacts in
a solution 1in the presence of a radical initiator when the
temperature is increased to 50°C to 150°C. As the radical
initiator, azobisisobutyl nitrile (AIBN), benzoyl peroxide,
15 lauryl peroxide, azobisisocaptonitrile, azobisisoleronitrile
and t-butyl hydrogen peroxide can be cited.
[0063]
The molecular weight of the cyclic olefin resin can be
controlled by changing the ratio of the initiator to the monomer
20 or changing the time for polymerization. 1In the case where
a resin for coordination polymerization is used as described
above, the molecular weight can be controlled using a chain
transfer catalyst, as disclosed in US Patent No. 6,136,499.
According to this invention, oa-olefins such as ethylene,
25 propylene, l-hexane, l-decene and 4-methyl-l-pentene are
appropriate for controlling the molecular weight.

[0064)]



[ 0061] Nickel and platinumcatal ysts, which are typical netal catalysts
used for coordination polynerization, are described 25 in PCT WO 9733198
and PCT WO 00/20472. As netal catalysts for coordination polynerization
publicly known netal catalysts such as (tol uene)bis(perfluorophenyl)nickel,
37 (et hyl ene) bis(perfluorophenyl)niq%gl,

(benzene) bi s(perfl uorophenyl ) ni ckel

bi s(tetrahydro)bi s(perfl uorophenyl)nickel, bis(ethyl

acet at e) bi s(peqfLuQEQRReRYI fkelo PO Dar weight of the cyclic olefin
bi s(di oxane) bi s(perfl uorophenyl)nickel can be cited as exanples. [0062] The

adi cal palatrEri2ald anyb eehnohogalps deserd ey ns obaeueliopedia @ho Pohuer

Sci ence, John ey & Sons, 1 I n general radica

I . . . " ‘N the . di cal
o1 at of Cisen 1 Pe P Ao e ) PP nareasi to Bt oISt Phe™ adi cal
initiator, i sisobutyl nitril AL BN) , I id 15 .

| aur yi peFBATag L S o8P L PDGc Ao e TP @S Uinshi oy SoFEPoReer 11 SR 1 but yi
hydr ogen peroxi de can be cited. %0063] The nol ecul ar wei ght of the cyclic

ol ef ith r ESTETEHP Be2PRENt (GG ed! DY Ehangiti $ e r ROLY SFER ML FAP i at or to

t he nmononer 20 or chan%ing the time for polynerization. In the case where
(following ASTMDS 3536-91).

[0065]

In addition, as the cyclic olefin monomer used for the

manufacture of a cyclic olefin resin having an epoxy group,
10 norbornene type monomers which canbe representedby the general
formula (1) are preferable.

As concrete examples of alkyl groups, a methyl group,
an ethyl group, a propyl group, an isopropyl group, a butyl
group, a pentyl group, a hexyl group, a heptyl group, an octyl

15 group, a nonyl group, a decyl group, a dodecyl group, a
cyclopentyl group, a cyclohexyl group and a cyclooctyl group
can be cited, as concrete examples of alkenyl groups, a vinyl
group, an allyl group and a butynyl group, as concrete examples
of alkynyl groups, an ethynyl group, a l-propynyl group, a

20 2-propynyl group, a l-butynyl group and a 2-butynyl group can
be cited, as concrete examples of aryl groups, a phenyl group,
a naphthyl group and an anthracenyl group can be cited, and
as concrete examples of aralkyl groups, a benzyl group and a
phenetyl group can be cited, but the invention is not limited

25 to these.

[0066]

The structure of functional groups containing an ester



a resin for coordination polynerization is used as descri bed above, the

nol ecul ar wei ght can be controlled using a chain transfer catal yst, as

di sclosed in US Patent No. 6,136,499. According to this invention,

a-ol efins such as ethyl ene, 25 propyl ene, 1-hexane, 1-decene and

4-met hyl -1 -pentene are appropriate for3§ontrolling t he nol ecul ar wei ght.

[ 0069] 38 The wei gh average nol ecul ar wei ght of the cyclic olefin resinis

10, 000 to 500, 000, preferably 80,000 to 200,000 and nore preferably 100,000

to 125, 08@outhe wehaht caver leeoucsﬁgl ecultari el ghs ¢ar e measupednihrough gel

perneation 5 chromat ography (GPC) using a standard pol ynor bornene

(fol | ow pg AITHVIS, 3536583 -co[rp&@ﬁrlihg eﬁf%‘t&a‘e%n rB%l DQ,M@E'a“rtQL'&HQr rpnoner

used for the nmanufacture of a cyclic olefin rgS|n havi ng an epoxy group,

10 nor bor p r i.ch e \ er rmul a

(1) are 6?2?5?% 1g?ngggggﬁiFé?é%éigﬁg?§§:%$8§§§y¥gg?%gﬁé%#ﬁé%ﬁ?ﬁ&?é%?%gp,

an ethyl grou a propyl group,, an isopr.opyl graoup, tyl,.group, a pentyl

aroup. a TGRS ur dib S B REBEAP S DA I BT Gt e R P Loy BHBE

decyl group, a dodecyl group, a cyclopentyl group, a cycl ohexyl group_and a

cycl obct FPTGriotipt N T &t 8d°Uay” Bon'dr et & CBRANPF 8SPOR AL RENGII gFotPEl a

vinyl group, an allyl group and a butynyl group, as concrete exanPIes of
cu

al kynyl o5 IranRERYNDE G bag, AUL-hoBimHClhebapis #ot particularly

limited, as long as it is a functional group having an epoxy
group.

[0067]

X

-
5

n
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10



i
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20 2-propynyl group, a 1-butynyl group and a 2-butynyl group can be cited,
as concrete exanples of aryl groups, a phenyl group, a naphthyl group and
an ant hracenyl group can be cited, and as concrete exanples of aral kyl
groups, a benzyl group and a phenetyl group can be cited, but the invention
is not limted 25 to these. [0066] Theystructure of functional groups
contai ning an ester 39 group, functlona groups containing a ketone group
and functional groups containing an ether group is not particularly
limted, [as Ferguas thesexal e dripeti onatHgLRUPSHEPNS A RO Ehese ntEEPS. As
a preferable concrete exanple of a functional group 5 containing an epoxy

group, adffuncticonal grouR, haviage 3a19i/YQEdY1|ydr%tg|’l@rE 05RUR1&YN @ercﬁl edanbut

the structure is not partlcu arly limted as it is funct'ona
group hayjiy r-OYR 4 Q06 Zl 1% L 4, %Q In
Fornmul a % @% %gﬁﬁﬁgf% CHg[gg»ér 5 o E®Isggﬁu5%t£§;rr§9 ouBI L o

to R4 are,s ¥yg&gﬂvgr89§h aff;q&':gg%gngrogpwgncoﬁlcg P LA 20 2 by
5 afunctional group containinga ketone group, a functional group
containing an ether group or a functional group containing an
epoxy group.]
[0068]
As the cyclic olefin monomer used for the manufacture

10 of a cyclic olefin resin, bS-methyl-2-norbornene,
5-ethyl-2-norbornene, 5-butyl-Z-norbornene,
5-hexyl-2-norbornene and 5-decyl-2-norbornene can be cited as
examples of moncomers having an alkyl group,
5-allyl-2-norbornene, 5-methylydene-Z2-norbornene,

15 5-(2-propenyl)-~Z2-norbornene and
5-(l-methyl-4-pentenyl)-2-norbornene can be cited as examples
of monomers having an alkenyl group, 5S-ethynyl-2-norbornene
can be cited as an example of a monomer having an alkynyl group,
dimethylbis{(5-norbornene-2-yl)methoxy)silane canbecitedas

20 an example of a moncomer having an alkoxysilyl group,
1,1,3,3,5,5-hexamethyl-1,5~-dimethylbis(2-(5-norbornene-2-y
Il)ethyl)trisiloxane can be cited as an example of a monomer
having a silyl group, 5-phenyl-2-norbornene and
5-pentafluorophenyl-2-norbornene can be cited as examples of

25 monomers having an aryl group, 5-benzyl-2-norbornene and
5-phenetyl-2-norbornene can be cited as examples of monomers

having an aralkyl group, 5-trimethoxysilyl-2-norbornene and



an aral kyl group, a functional group containing an ester group, 5 a
functional group containing a ketone group, a functional group containing
an ether group or a functional group containing an epoxy group.] [0068] As
the cyclic olefin nmononer used for the manufacture 10 of a cyclic olefin
resin, 5-nethyl-2-norbornene, 5-ethyl-2-norbornene, 5-butyl-2-norbornene,
5- hexyl - 2- nor bor nene and 5-decyl - 2- nor bor nene can be cited as exanples of
nononers having an al kyl group, 5-allyl-2-norbornene,

5- et hyl Bde{@e—t&ﬂ@ébﬁbﬂ?@%op]ﬁl P=£ 2nBrORANE e ZWNHROMNENE] &l examples
5- (1- met hyl - 4- pent enyl)-2-norbornene can be cited as exanples of nononers

havi ng ap ralfenyhe 95 OHRw 1 e tdty Yl x8xperibarneng,,pan be cited as an exanpl e
of a nonomer having an al kynyl group,

di et hy| 'Bi—%(o(%ﬁ&xorﬁ@%%ﬂ 'e%ﬂalr)ﬁlté‘g?gégf lane, cap.he ciged pss 20 an exanple

of a nonomer "havi ng an al Koxysi

1,1, 3,3,5,5-hexanet hyl -1, 5-di net hyl bi.s(2-(5- nor bornene-2-

) et hy 1) oF P Saien CaA BE 'dIN ol SR B et o of "B oo P hhyiHF At S 1 y)
group, 5-phenyl -2-norbarnene anf 5h§§ntafluorophenyl-2-norbornene can be

cited as°e VB € ~35 LrgHtnet sSCAAYPRY 1t Qryl  gr oup,

5-benzyl - 2- nor bor nene and 5-phenetyl -2-norbornene can be cited as exanpl es
of nonomersO A MY &R 2ardl ’A iy bup L 1yl rGHER ABXYSitISyI - 2- nor bor nene and 41
5-(3-trinmethoxypropyl)-2-norbornene can be cited as exanples of nononers
havi ng af-alkoxysi¢pp-gréugiydroxyethyl carboxylate,

S5-norbornene-2-methyl-2-methyl carboxylate,
5-norbornene-2-methyl cinnamate, 5-norbornene-2-methyl ethyl
10 carbonate, 5-norbornene-2-methyl-t-butyl carbonate and
5-methoxy-2-norbornene can be cited as examples of monomers
having a hydroxyl group, an ether group, a carboxyl group, an
ester group, an acryloyl group or a methacryloyl group,
5-[(2,3-epoxypropoxy)methyl]-2-norbornene can be cited as an
15 example of a monomer having an epoxy group, and
8-methoxycarbonyltetracyclof{4. 4. 0. 1%°. 1""'%ldodec-3-ene,
8-t-butoxycarbonyltetracyclo[4. 4. 0. 125, 17"'%dodec-3-ene,
8-cyclohexyloxycarbonyltetracyclo[4. 4. 0. 1%,
17''%Idodec-3-ene, 8-phenoxycarbonyltetracyclo[4. 4. 0. 12:°,
20 1'% dodec-3-ene,
8~tetrahydropyranyloxycarbonyltetracyclo[4. 4. O. 1972,
17"'%1dodec-3-ene, 8-methyl-8-methoxycarbonyltetracyclo[4. 4.
0. 1%°. 1"*¥}1dodec-3-ene,
8-methyl-8-t~-butoxycarbonyltetracyclo[4. 4. O. 1477,
25 17 dodec-3-ene,
8-methyl-8-cyclohexyloxycarbonyltetracyclo[4. 4. 0. 1403,

1719 dodec-3-ene, 8-methyl-8-acetoxytetracyclo[4. 4. 0. 1%°.



5- nor bor nene- 2- net hanol and an al kyl ether of this, 5-norbornene-2-nethyl
acetate, 5-norbornene-2-nethyl caprate, 5 5-norbornene-2-t-butyl
carboxyl ate, 5-norbornene-2-trinethyl silyl carboxylate,
5- nor bor nene- 2- 2- hydr oxyet hyl carboxyl ate, 5-norbornene-2-net hyl - 2- et hyl
carboxyl ate, 5-norbornene-2-nethyl cinnamate, 5-norbornene-2-nmethyl ethyl
10 carbonate, 5-norbornene-2-nethyl-t-butyl carbonate and
5- met hoxy- 2- nor bornene can be cited as exanpl es of nononmers having a
hydroxyl 1 grioyge qar -e3-hefe 9roup. 4 @ (Rak XK c HFI9YRy 18R e 1881 €5 c 9HQUR. 4210
acryl oyl group or a methacryl oyl group,
5-[(2, 3- epoxypr.0 tRylJs2- popherinene, £an, 06 Cited, @sy ap+ 13 i%gqp of a
nononer Eavfﬁgraﬁﬂg%%gg gré%ﬁ% ahg égﬁbﬁ%dgggaﬁgonylté?rgcyg%of . 4.t€.
1'*S. 1'' 10}, dodecs 3- enep -t-but o arbonyltetracyclo [ 4 . 4. 0. 1',5. 1
10] dodeéJSbéng] 8-§ycl%ﬂggﬁfb;§5%¥%bnyltetracycl0[4. 4. 0. 12''. 1
' 10] dodeg- 3- ene, 8- phenoxycarbonyltetracyclo[4, 4, 0. 1''.5 20 1''10]
dodec-3-§n§,_d§-(tte_t8t?‘§1ﬁ§/§V8é %Wr%&%gFBS&ﬁ%O[eﬁac%cl 8ral’a- 0. 10 5.
12' 10] dodecg+3- ene, 8- et hyl - 8- met hoxycar bonyl tetracyeglo[4.4. 0 . 12" 5 . 1
1C ] doded- 5. GREC TR HYL - BOF IARXyoht bofiyl et reycl of 4. 4. 0, 17'5. 25
1'" 10] dqqgc-3-ene, 8- net hyl - 8- cycl ohexyl oxycar bonyl tetracycl o[ 4. 4. O.
12t 5.  11710] dedes 3 et~ 8- retAx Bl atet oRyfeitiatyesbracyglagd 174 042
17'10]dod§c-3-eng, 8, 9-di (et hoxycar bonyl )tetracycl o[ 4. 4. O.

12, 17 *%1dodec-3-ene and 8-ethylidenetetracyclo[4. 4. 0. 125,

17"'?1dodec-3-ene can be cited as examples of monomers having
an epoxy dgroup.
10 [0069]
It is preferable for the cyclic olefin having an epoxy
group to be a norbornene type additional (co)polymer which can
be represented by general formula (2).

[0070]



1"*. 17"0 ] dodec-3-ene, 8, 9-di (i-propoxycarbonyl) tetra cyclo[ 4. 4
0. 12" 5 . 17'10J dodec-3-ene, 8,9-di(t-butoxycarbonyl)tetracyclo[4. 4. 0
12'5. 5 17' 10] dodec-3-ene, tetracyclo[4. 4. 0. 12'1. 17’

] dodec- 3- ene- 8- car boxyl ate, 8-nmethyltetracyclo[4. 4. 0. 12'5. 17'10]

dodec- 3-ene and 8-ethyl idenetetracyclo{4. 4. 0. 12'5. 17' 12] dodec- 3-ene
can be cited as exanpl es of nononers having an epoxy group. 10 [0069] It is
preferable for the cyclic olefin having an epoxy group to be a norbornene
type additional (co) polymer which can be represented by general formula
(2). [0070] X2 Xn Rio~R4 2R3 n Fornmula (2), X is any of
0, CH2 or (CH2) nis an integer of 0 to and mis an integer of 10 to
10,000. Rl to any of hydrogen, | group, an al kenyl group, an
al kynyl 5 group} an aNy! group, an ar , an aral kyl group, a

functi onal group contai afJfunctional group

m

2

[In Formula (2), X is any of O, CH; or (CH,),, n is an integer
of 0 to 5, and m is an integer of 10 to 10,000. R; to Ry are
any of hydrogen, an alkyl group, an alkenyl group, an alkynyl
5 group, an allyl group, an aryl group, an aralkyl group, a
functional group containing an ester group, a functional group
containing a ketone group, a functional group containing an

ether group or a functional group containing an epoxy group.



containing a ketone group, a functional group containing an ether group or
a functional group containing an epoxy group. 44 Though RL to R4 may be

di fferent between the nmononmer units which are polynerized, at |east one or
nore fromanong RL to R4 in the units which are polynerized is a functional
group having an epoxy group.] 5 [0071],As the cyclic olefin resin having an
epoxy group, polyners which can be represented by the fornulas (3) and (4)
are preferable, fromthe point of view of the filmproperties after

curing. Whemgh ROr®NEnNey MM QINETf dhawh O &w @k al Kiyd rgssipe whineht 30vigashbe
represented by fornmula (4) is introduced into a polyner, the solubility of

the pol ygele igh B, ROFaL e80! went) sich @se sYChopentananeaRbnhert apgne, wAi ch
is used as the solvent for a negati ve type devel oper increéases, and thus

an advantgage unSlUcC%‘ Aty OQPéaR&b?gm% gn e, npde, ”P&Ih‘c%%h%rl gﬁ’b ged.
15 [0072] mn (3) Rl R7 CH2 s s I'n Fornula

(3), nlag% n, are E}ggﬁr of 1 or higher. RlL to R? are any of hydrogen, an
al kyl group,p eny 'aroup, an

5 [0071]

As thecyclicolefinresin having an epoxy group, polymers
which can be represented by the formulas (3) and (4) are
preferable, from the point of view of the film properties after
curing. Whenanorbornenemonomer havinganaralkyl groupwhich

10 can be represented by formula (4) is introduced into a polymer,
the solubility of the polymer in a polar solvent such as
cyclopentanone or heptanone, which is used as the solvent for
a negative type developer increases, and thus, an advantage

such that operation can be made much easier can be obtained.

15 [0072]

(3)




|

al kynyl group, an allyl group, an aryl group, an aral kyl group, a
functional group containing an ester group, a functional group 5 containing
a ketone group or a functional group containing an ether group. Rl to R7
may be different between the nmononmer units which are polynerized.] [0073]
(4) fTRENRR RBRRARSERIRg9Ro Hx( CH)p CH2 10 [In Fornula (4), 1,
mand n are integers of 1 or higher, and p is an integer of 0 to 5. Rl to
R10 are any of hydrogen, an al kyl group, an al kenyl group, an al kynyl
group, anial IRdr@idap(3)anmakyld Gf elfs amt agaldsylo Qrioupr @ifuHeet.i oral tgroup
containing an ester group, a functional group containing a ketone group 15

or a fungtigpal agR0WF GOMHBIHERY AR gl gﬁqugp] Rintﬁlwe%&fslﬁt rdepdi hferent
zed.

bet ween the nononer units which are pol yneri [ 0074] e cyclic

ol efin resi,having g eRPXY 197104RouR0! ¥ReL 5y 1 Wi 6 can, be - fepyesepted by

formula (5) ‘are rfore preferable,” 20 fromthe point  of view of the film
roperties - i 6 (Ne i I i ci - o) j,ned b

B U R B G v i

absor?in roperties, excellent resistance to.chem cals and high.solubility
'n pol ar (S01vert " dah e Cbtar hRdUby i fir baeiRg s Stoup onta iRy &

ether group. R;toRymaybedifferent between the monomer units

which are polymerized.]

[0073]

(4)

10 [In Formula (4), 1, m and n are integers of 1 or higher, and
p is an integer of 0 to 5. R; to Rjp are any of hydrogen, an
alkyl group, analkenyl group, an alkynyl group, anallyl group,
an aryl group, an aralkyl group, a functional group containing
an ester group, a functional group containing a ketone group

15 or a functional group containing an ether group. R; to Rijg may
be different between the monomer units which are polymerized. ]
[0074]

As the cyclicolefin resin having an epoxy group, polymers
which can be represented by formula (5) are more preferable,

20 from the point of view of the film properties after curing.



5 a nononer having a phenyl ethyl group. [0075] mn CH2 CH2 CH2 /O [In
Formula (5), 1, mand n are integers of 1 or higher.] [0076] 10 The content
of the nmonomer having an epoxy group in the copolyner can be determ ned on
the basis of whether or not there is cross-linking through exposure to
light and a density of cross-linking wych can bear the devel oper can be
obt ai ned. The content of the nononmer having an epoxy group in the polyner
15 is 5 mol%to 95 nol, preferably 20 nol%to 80 nol;, and nore preferably
30 nol d pof7QmMlLeirldiel bhus labitaidiedy pobynee oexddidés excehlkenridphysgca
properties, such that water absorptionis low (< 0.3 W% , the dielectric
const ant ai gch@we { v bhg di eleeGirigrdess had ew({0.W0HIvand tikes glassr
transfer 47 point is appropriate (170C to 400C). [0077] As the

Cross- |'QB%%&H%K%“pf@ﬁQrEQe%V0%&&éﬂfeh@er%%®§ﬂéné%eﬁb”ch%%h%éﬁ%“£@da”
epoxy group, a photoreactive subst ance can be used. In addition, a curing

agent whhelyl so2ghLyated, Luong s%q%{lgf g%g%{aé%ﬂﬂ%fn&é%p?n‘ﬂsf%%m 2h can

addition t otore st ance e curi'ng agent

'mtlﬁleaam%%%%%glﬁ§§9gg a phenyl ethyl group.

= .
i
O

e
c';HZ_LA

[In Formula (5), 1, m and n are integers of 1 or higher.]

[0075]

(0076]

10 The content of the monomer having an epoxy group in the
copolymer can be determined on the basis of whether or not there
is cross-linking through exposure to light and a density of
cross-linking which can bear the developer can be obtained.
The content of the monomer having an epoxy group in the polymer

15 1is 5 mol% to 95 mol%, preferably 20 mol% to 80 mol%, and more
preferably 30 mol% to 70 mol%. The thus obtained polymer
exhibits excellent physical properties, such that water
absorption is low (< 0.3 wt%), the dielectric constant is low

(< 2.6), dielectric loss is low (0.001) and the glass transfer



10 reaction in the cyclic olefin resin having an epoxy group when heated,
al i phatic pol yam nes, cycl oaliphatic polyam nes, aromatic polyam nes,

bi sazi des, acid anhydrides, dicarboxylic acid, polyphenol, polyam de and
the like can be cited. As this curing agent, aliphatic polyam nes such as
hexanet hyl ene 15 di ami ne, triethyl enetetyam ne, diethylenetriamne and

t et raet hyl enepent am ne; di am nocycl ohexane,
3(4),8(9)-bis(am nonet hyl )tricycle[5, 2, 1, 02, ]decane; aliphatic

pol yam negs isichi eisadp3opdiiard Hopey byk) eyclohexane, nmensendi am ne,

i sophor onedi am ne, N-am noet hyl pi perazi ne, 20

bi s(4- ampe-73rjret hyl cycl ohexyl ) met hane and bi s(4-anmi nocycl ohexyl ) met hane;
aromati c pol yam nes such as 4, 4'-di am nodi phenyl et her,

4, 4' -di am nodi gphe €1 4nkd 11 :

- bi s( 4- ani ﬁgpﬂélﬁy Q%?S}&ir}kslonp? ST benzene,t© crossTiink the cyclic

a,a

a, a' - bi s(4-am nophenyl.)- 1, 4-di i sopropyl benzene, 25 .

32 i i bREm LT BHE Gl SRR hER B engd BT RES 2 553 1 RS 58 Cas
4,4' -Dbisazidebenzal (4-nethyl) .cycl ohexanone, 4,4'-%La i decal cone
2,6-b?s(§afb debeH al ) yd?%ﬁé afBre @ 481X 1ng ageht which 1s activated

2,6-bis(4'-azidebenzaL)-4-nEthyI-Céclohexanone, , o
4. 4" - di aFPdEH Pheh§rEdPPore d 4Che  dilks dedi pheny PR Haherddhlion o a
-di azi destil bene; acid anhydrides such as phthalic acid anhydride,
pyromer i Phedir emhydvedé Widrzophenone 5 tetracarboxylic acid anhydri de,
nasi ¢ acid anhydride, 1, 2-cyclohexane dicarboxylic acid anhydride, nmaleic
acid anHypdri%le nodified pol ypropyl ene and nal eic aci d anhydride nodified
cyclic olefin resins; dicarboxylic acids such as
As the curing agent which can initiate a cross-linking
10 reaction in the cyclic olefin resin having an epoxy group when
heated, aliphatic polyamines, cycloaliphatic polyamines,
aromatic polyamines, bisazides, acid anhydrides, dicarboxylic
acid, polyphenol, polyamide and the like can be cited. As this
curing agent, aliphatic polyamines such as hexamethylene
15 diamine, triethylenetetramine, diethylenetriamine and
tetraethylenepentamine; diaminocyclohexane,
3(4),8(9)-bis(aminomethyl)tricyclel[5, 2, 1, 02’6]decane;
aliphatic polyamines such as 1,3-(diaminomethyl)cyclohexane,
mensendiamine, isophoronediamine, N-aminoethylpiperazine,
20 bis(4-amino-3-methylcyclohexyl)methane and
bis(4-aminocyclohexyl)methane; aromatic polyamines such as
4,4’ -diaminodiphenylether, 4,4’ -diaminodiphenylmethane,
o, -bis(4-aminophenyl)~1,3-diisopropylbenzene,
o, -bis(4-aminophenyl)-1,4-diisopropylbenzene,
25 4,4’ -diaminodiphenylsulfone and methaphenylenediamine;

bisazides such as 4,4’ -bisazidebenzal (4-methyl)cyclohexanone,

4,4" -diazidecalcone, 2,6-bis (4’ -azidebenzal)cyclohexanone,



fumaric acid, phthalic acid, maleic acid, trineritic acid and 10 hydroxam c
aci d; pol yphenol s such as phenol novol ac resins and cresol novol acresins;
andpol yam dessuchasnyl on-6, nylon-66, nylon-610, nylon-11, nylon-612,

nyl on-12, nyl on-46, nethoxy nethylated pol yam de, pol yhexanet hyl ene di am ne
t erepht hal am de and pol yhexanet hyl ene igppht hal am de can be 15 cited as
exanpl es. These can be used alone, or a mxture of two or nore types nay be
used. [0079] As the photoreactive substance, photoacid generators can be

used. Any puli<£|y kaewaeimaungd- ganche wsedyasohbBgphatoacid 20
generator. Photoacid generators cross-link epoxy groups and cured

afterwar gs.,-sQy {2l LA AANESI YENESH M t4*)|4§’23d §ﬁ§|§i¥j%%lti%hér{‘ﬂﬁé§%%-n$s

pr ef er abl e phot oaci d generators, onium sa e conmpounds, sul fates

and m xt S, t her eof . Ci . I i |t i N um
R I e T R T et st St o
arsoni um.s l%i and oxoniun1sq!t. There.are n Iigitati ns in terns of the

count er aRPEY ST bng 7 ASTEHe e ohpbind TEa et Lat b CBAREAITH Ohs 49 wi th the
above opiumsalt. anopl es of counteranions are bori.c acid, arsonium acid,

EX
phosphor iF€ AP T RA¥Y hohi ¢ B PRRYUPFACS dtar Boy! i e 8E98nd chl ori des
t hereof, but the counteranions are not limted to these. As the photoacid 5
gener at ort - ¢f~ A bah 8ressl 14133 T RABHYLSulFOr uii i 8irri&fs udrdbsiat @cid
tri phenyl sul f oni um hexaf | uoroarsenate, triphenyl sulfonium
hexaf | uoropystphde enotiifgleshywslypoapyhene and maleic acid anhydride

modified cyclic olefin resins; dicarboxylic acids such as
fumaric acid, phthalic acid, maleic acid, trimeritic acid and
10 hydroxamic acid; polyphenols such as phenol novolac resins and
cresolnovolacresins; andpolyamides suchasnylon-6, nylon-66,
nylon-610, nylon-11, nylon-612, nylon-12, nylon-46, methoxy
methylated polyamide, polyhexamethylene diamine
terephthalamide and polyhexamethylene isophthalamide can be
15 <cited as examples. These can be used alone, or a mixture of
two or more types may be used.
[0079]
As the photoreactive substance, photoacid generators can
beused. Anypubliclyknowncompoundcanbeusedasthephotoacid
20 generator. Photoacid generators cross-1link epoxy groups and
cured afterwards, so that the adhesiveness with the substrate
increases. As preferable photoacid generators, onium salts,
halide compounds, sulfates and mixtures thereof can be cited.
Examples of onium salts are diazonium salt, ammonium salt,
25 iodonium salt, sulfonium salt, phosphate salt, arsonium salt
and oxonium salt. There are no limitations in terms of the

counteranion, as long as the compound can create counteranions



di phenyl i odoni um t etraki s(pent af | uor ophenyl ) borate, 4-thi ophenoxy

di phenyl sul fonium tetrafl uoroborate, 10 4-thi ophenoxy di phenyl sul foni um
hexaf | uor oanti nonate, 4-t-butyl phenyl di phenyl sul foniumtetrafl uoroborate,
tris(4-nmethyl phenyl)sul foniumtetrafl uoroborate,
tris(4-methyl phenyl)sul foni um hexaf | uorgophosphate,

tris(4-methoxyphenyl)sul foniumtetrafluoroborate, 15

tris(4-methyl phenyl)sul foni um hexaf | uoroanti nonat e,

tris(4-methyl pheny saldroninmdiexaf Irwsophesphat®unteranions are boric
tris(t-butyl phenyl)sul fonium tetrakis(pentafluorophenyl)borate,

di phenyl hedeni ums dretumid uod ORay }TghoE"ll%h%)[B' odanri;ufexafd u9r aant  gepat e,
20 d|phenyl|odon|un1tetrak|s(penta Iuorophenyl)borate

4,4 - taut 4%@&9(’&;@4@1 zf?&r@K'l%(rﬁgwéf{HQEQBQe”ﬂQpOEﬁEe

(4 nethy phen phenyl i odoni um
tetraki SEB%’P&%H{&&?IQQ“%%‘Q hoyat e %w?e% %ﬁg'%éégd' pﬂgmé'h' 0 q{‘éy&m

tetrafl uorobor rodlp enyl’i odoniunmtetra | uoroborar & an

4-dini trodi ph | i od hexaf | t t d 50
i xed fof-G5g." 1003 030) BRarib ad of 1 he. BHORURLH fméaﬁe S cont ai ni ng Sr

hal i de are 2,4, 6- trls(trlchloronethyl)trl Z|ne

2-al lyl - eé%@(%??%ﬁ%ﬁ&ﬁet Hy¥ 3P PFaRZitee L on sun. PFIXE‘ forttsiet Ay P PRyl

sul f one,
triphenylsulfonium hexafluorophosphate, triphenylsulfonium

diphenyliodonium tetrakis (pentafluorophenyl)borate,
4-thiophenoxy diphenylsulfonium tetrafluoroborate,

10 4-thiophenoxy diphenylsulfonium hexafluorocantimonate,
4-t~butylphenyl diphenylsulfonium tetrafluoroborate,
tris(4-methylphenyl)sulfonium tetrafluoroborate,
tris(4-methylphenyl)sulfonium hexafluorophosphate,
tris(4-methoxyphenyl)sulfonium tetrafluoroborate,

15 tris(4-methylphenyl)sulfonium hexafluoroantimonate,
tris(4-methylphenyl)sulfonium hexafluorophosphate,
tris(t-butylphenyl)sulfonium
tetrakis({pentafluorophenyl)borate, diphenyliodonium
tetrafluoroborate, diphenyliodonium hexafluorocantimonate,

20 diphenyliodonium tetrakis (pentafluorophenyl)borate,
4,4" -di-t-butylphenyliodonium
ftetrakis(pentafluorophenyl)borate,
(4-methylphenyl-4-(l-methylethyl)phenyliodonium
tetrakis(pentafluorophenyl)borate,

25 3,3-dinitrodiphenyliodonium tetrafluoroborate,
4,4-dinitrodiphenyliodonium tetrafluoroborate and

4,4-dinitrodiphenyliodonium hexafluoroantimonate may be used



a, a- 2, 3, 5, 6- hexachl or oxyl ene,

2, 2-bi s(3,5-di brono- 4- hydroxyphenyl )-1, 1,1, 3, 3, 3- hexafl uor oxyl ene,

1,1, 1-tris(3,5-di brono-4-hydroxphenyl)ethane and 10 m xtures of these.

[ 0081] Exanpl es of the suifonate based photoaci d generator are

4,4' -di -t-butyl phenyliodoniumtrifurate;
4,4',4"-tris(t-buty|phenyl)sulfoniunltrlgurate, 15 2-nitrobenzyl tocyl ate,
2, 6-di nitrobenzyl tocylate, 2,4-dinitrobenzyl tocylate, 2-nitrobenzyl

net hyl sulifenatey m2xBit rrebenzyt  acet ate,
9, 10- di net hoxyant hr acene- 2- sul f onat e,

1, 2, 3-trig(gmws hanesul fonyl oxy) benzene, 1,2, 3-tris(ethanesul fonyl oxy)benzene,
20 1, 2, 3-tris(propanesul fonyl oxy) benzene and the |i ke, but the sulfonate

based phot oaci r i f A4 m . fer
phot oaci d genegggg&?é;gr ng ﬁﬁ%&é%g}éé?% %ggtﬁg%s%droncl[o%?ngﬁ?Fﬁ?a%e@jzgde

4, 4" 4"-tris(4-putylphenyl)sul fonium.trifurate, . di phenyliodoni um
tetrakisfﬁéhféﬁ U%r%%ﬁgﬂﬁf% %b% 5?meggpﬁ%£%§f§5ﬁpgniunldiphenyliodoniun151

Lot 1 ok SCpent | Lot BaRGrA YT &t BECNES( L bhi s PAReny ) 2ul foni um 5

etk S L e ] A B ny 1™ Y one,
a,x-2,3,5,6~hexachloroxylene,
2,2-bis(3,5~dibromo-4-hydroxyphenyl)-1,1,1,3,3,3-hexafluor
oxylene, 1,1,1-tris(3,5-dibromo-4-hydroxphenyl)ethane and

10 mixtures of these.

[0081]

Examples of the sulfonate based photoacid generator are
4,4’ -di-t-butylphenyliodonium trifurate,
4,47 ,4"-tris(t~-butylphenyl)sulfonium trifurate,

15 2-nitrobenzyl tocylate, 2,6-dinitrobenzyl tocylate,
2,4~-dinitrobenzyl tocylate, 2-nitrobenzyl methyl sulfonate,
2-nitrobenzyl acetate, 9,10-dimethoxyanthracene-2-sulfonate,
1,2,3-tris{methanesulfonyloxy)benzene,
1,2,3-tris{(ethanesulfonyloxy)benzene,

20 1,2,3-tris(propanesulfonyloxy)benzene and the like, but the
sulfonate based photoacid generator is not limited to these.
(0082]

Preferable photoacid generators are
4,4’ -di-t-butylphenyliodonium trifurate,

25 4,47 ,4"-tris(t-butylphenyl)sulfonium trifurate,

diphenyliodonium tetrakis(pentafluorophenyl)borate,

triphenylsulfonium diphenyliodonium



phenyl - 4- (1 -met hyl et hyl) phenyli odonium tetrakis(pentafl uorophenyl)borate
and m xtures of these. The conpounding ratio of the photoaci dgenerat or
according to the present inventionis 0. 1 weight parts to 100 wei ght parts
10 per 100 weight parts of the polyner, preferably 0. 1 weight parts to 10
wei ght parts. [0083] It is possible togdise a sensitizing agent in the cyclic
olefin resin conposition to enhance the photosensitive 15 properties if
necessary. The sensitizing agent nakes it possible to expand the range of
wavel engths rahdich(sant actiinvateeohéhel photreaci d generator, and an anount in
such a range that the sensitizing agent does not directly affect the

cross-|inkiung d reachhoplehahe podyaeamcan be added. The optinmal sensitizing
20 agent is a conpound having a maxi mum coefficient of |ight absorption for

l'ight whigh /s icd osentartihatr So0ang1l bemthe used |ight source, so that
absorbed energy can be efficiently transferred to the photoacid generator.

ExanplestQEsHQggngg?gégégqgEﬁg@pén-gﬁ t he photoacid generator are

cycl oaromatic 2 ch as anthracene, pyrene and paryl ene and the

i ke. anpl es. are_ 2:isopropyl.- 94t hi oxant hen- 9- en

4-is&%r5§§F}‘ ‘%%{%igﬁ?ﬁgﬁgﬁg%%ﬁeﬁyéﬂ 85‘?ﬁ?br%p%§§h§% t hi oxant hen,
phenot hi azi ne an 1 xtures of these. The . conpounding ratio of the photoacid
gener at oP e YE. = 9" FBHF%%%w%§h¥ I BB g%%??@ per 100 wei ght parts of

the polyner, preferably 0.2 weight parts to 5 weight parts. In the case
wher e th@eﬁqﬁﬁls(pentafluorophenyl)borate and mixtures of these.

The compoundingratioof the photoacidgeneratoraccording
to the present invention is 0.1 weight parts to 100 weight parts
10 per 100 weight parts of the polymer, preferably 0.1 weight parts
to 10 weight parts.
[0083]
It is possible to use a sensitizing agent in the cyclic
olefin resin composition to enhance the photosensitive
15 properties if necessary. The sensitizing agent makes it
possible to expand the range of wavelengths which can activate
the photoacid generator, and an amount in such a range that
thesensitizingagent doesnotdirectlyaffect thecross-linking
reaction of the polymer can be added. The optimal sensitizing
20 agent is a compound having a maximum coefficient of light
absorption for light which is close to that coming from the
used light source, so that absorbed energy can be efficiently
transferred to the photoacid generator. Examples of the
sensitizing agent for the photoacid generator are cycloaromatic
25 series such as anthracene, pyrene and parylene and the like.
Examples are 2-isopropyl-9H-thioxanthen-9-en,

4-isopropyl-9H-thioxanthen-9-on, l-chloro-4-propoxy



5 source has a |l ong wavel ength, for exanple at the g line (436 nn) or at
the i line (365 nn) , the sensitizing agent is effective to activate the
phot oaci d generator. [0084] It is possible to increase the resolution by
adding a 10 small amount of acid capturing agent. The acid capturing agent
absorbs acid which diffuses into portiops which are not exposed to |ight
during the photochem cal reaction. As the acid capturing agent, second and
third am nes such as pyridine, |utidine, phenothiazine,tri-n-propylam ne
andtri et hylia®arec Hén anghehe dH kez i aan abel eiiethr byt otthe racd €. capigri ng agent
is not limted to these. The conpounding ratio of the acid capturing agent

is 0.10 wemtuPai £ § b 8F ek @PHoed & SdRRIne 490wl Yt 1paet ghefpd hes
pol ymer. [0085] 20 In addition, additives such as a |leveling agent, an

ant i oxi daptyo @efil@ephetargant o O%@l@ﬁ%'p%h?@é o(frt@e%'dlaﬁ@er ouRld ngs ggent,
can be added to the resin conposition which includés a cyclic olefin resin

having ap engxy Jaoug, aad bhe  hat oacld generat gl L saeghssaryy 25 [0080]

In the presen I ment ese conponents are dISSO ved in a so
used %n varni s the solvent 53 _are nonr actlve SO

h d
reacti ve °SoINV ngg?séﬁdﬁi%%rﬁﬁgFl gt ngﬁ{seﬁﬁwglﬁé SIS i%rt ¥y fﬁgks o

ol ymer or .the addi t| S re rennved durin he process of coating and
Euryng H@ or(att V 1nerr§é% , the sensitgzgng gent fseefgéctivg

to activate the photoacid generator.
[0084]
It is possible to increase the resolution by adding a

10 small amount of acid capturing agent. The acid capturing agent
absorbs acid which diffuses into portions which are not exposed
to light during the photochemical reaction. As the acid
capturing agent, second and third amines such as pyridine,
lutidine, phenothiazine, tri-n-propyl amine and triethylamine

15 and the like, can be cited, but the acid capturing agent is
not limited to these. The compounding ratio of the acid
capturing agent is 0.10 weight parts to 0.05 weight parts per
100 weight parts of the polymer.

[0085]

20 In addition, additives such as a leveling agent, an
antioxidant, a flame retardant, a plasticizer or a silane
coupling agent, can be added to the resin composition which
includes a cyclic olefin resin having an epoxy group and the
photoacid generator 1f necessary.

25 [0086]

In the present embodiment, these components are dissolved

in a solvent and used in varnish form. As the solvent, there



reactive solvents include a reactive group which is conpatible 5 with the
curing agent added to the resin conposition. The nonreactive solvent is
hydr ocarbon or an aromatic series. Al cane and cycl oal cane hydrocarbon

sol vents such as pentane, hexane, heptane, cycl ohexane and
decahydronapht hal ene, can be cited as gxanples, but the nonreactive sol vent
is not limted 10 to these. The aromatic sol vent is benzene, toluene, xylene
or nesitylene. Diethyl ether, tetrahydrofuran, anisol, acetate, ester,

| act one, ket opgrandtamideocare nlsanuseiatt ifs sd heeneagtivenselneeitive
cycl oet her conpounds such as cycl ohexane oxide and a-pi nene oxide, aromatic

cycl oet hets wlchs ago 2R ERELhWANe; b sEdr1rphemd eproxynet Ryleng)dbi spxirane
cycl oal i phatic vinyl ether conpounds such as 1, 4-cycl ohexane di nethanol

di vi nyl %H&e‘ére?&?gg%rv%r&ﬁhiu%iﬁggﬁ UGt &g ﬁég@ﬁ%ﬁ%hﬁ%ﬁ]ﬂaﬁ)gﬁéha”@hemybe

used al one or m xed for use. | ene an ne are

pref erabl e, e re I or coatin resin,. on subs such
as of si Ir?e(?ocﬁtfhdvési Olslgf)gnlg%)gi lcfje(?Pé%jg?%:ol{leanclﬁ?éeg%?ggiﬁ%gkﬁ lo&%rﬂnfprb?%{esﬁg
[0087] The resin solid in the resin conposition for formng, the resin |ayer
22 1 5° apBrcl et el §U5 RS GHRCT t onB0°HeI Ght %3S 28 BPefePHIy | £ons  The
approximately 30 weight%to 55 weight% and nore preferably it is.
appr oxi MACARL BB WP gROWVES U5 ReGREACA TR vPECES B Ytathe §6FdtSon is 10
cP to 25,000 cP, preferably 54 100 cP to 3,000 cP. [0088]

Alcane and cycloalcane hydrocarbon solvents such as pentane,

hexane, heptane, cyclohexane and decahydronaphthalene, can be
cited as examples, but the nonreactive solvent is not limited

10 to these. The aromatic solvent is benzene, toluene, xylene
or mesitylene. Diethyl ether, tetrahydrofuran, anisol,
acetate, ester, lactone, ketone and amide are also useful. As
the reactive solvent, cycloether compounds such as cyclohexane
oxide and o-pinene oxide, aromatic cycloethers such as

15 [methylene bis (4, 1l-phenyleneoxymethylene)]bisoxirane,
cycloaliphatic vinyl ether compounds such as 1,4-cyclohexane
dimethanol divinyl ether, and aromatic series such as
bis(4-vinylphenyl)methane, may be used alone or mixed for use.
Mesitylene and decahydronaphthalene are preferable, and these

20 areoptimal for coatingaresinonasubstratesuchasofsilicon,
silicon oxide, silicon nitride or silicon oxynitride.
[(0087]

The resin solid in the resin composition for forming the

resin layer 22 1s approximately 5 weight% to 60 weight%.

25 Preferably it is approximately 30 weight% to 55 weight%, and
more preferably it is approximately 35 weight?% to 45 weight%.

The viscosity of the solution is 10 ¢cP to 25,000 cP, preferably



The resin conposition for formng the resin |layer 22 can be obtained sinply
by m xi ng an annul ar norbornene resin having 5 an epoxy group and a

phot oaci d generator, and if necessary, a solvent, a sensitizing agent, an
acid capturing agent, a |eveling agent, an ant|OX|dant a f lanme retardant,
a plasticizer and a silane coupling agent. [0089] 10 hbxt, the resin | ayer
22 is prebaked at 90C to 140C so as to be dried. After that, the resin

| ayer 22 is selectively irradiated wth |ight having a wavel ength of 200 nm
to 700 nmowsidm ©o pRPboo mask. As the light for irradiation, ultraviolet
rays, for 15 exanple, are preferable. As a result, portions of the resin
layer 22 yhi are irradiated with light are photo-cured. After that, the
resin Iayer 2 i s baked. This process i ncreases the reaction ratio of

epoxy cross-|igkin e t ' e re
preferably 80C?§0 8882? E pre erab éngcﬁﬁ ?G%%? Piégﬁ f%%égrggi%a ayer
22 is de%elogﬁd |n 9%%% $ len d@y %g Sy drocarbonf

al kane or cyc ane Actdl ng p%ﬁ? &M HeXane, eﬁ?%ﬂg 2nd Eyé?thQane
and romatic h drocarbon based sol vents such as toluen sityl ene, 25

Yyl eris af EBETY| EFaUPCARE BERY: OTn! AdErTiom t Tor paRE SUcR S 14 Fbnene,
di pentene, pi.nene and necrine, and ketones such  as cycl opent anone,

cycl ohexan&re: el 2- RefEarfdrel 2 £2% BEtided afBSaCéﬁdcé‘lpd%HﬁJc“%oﬁgéﬁtts viher e

an appropriate anmount of surfactant
levelingagent, anantioxidant, aflameretardant, aplasticizer

and a silane coupling agent.
(0089]

10 Next, the resin layer 22 is prebaked at 90°C to 140°C
so as to be dried.

After that, the resin layer 22 is selectively irradiated
with light having a wavelength of 200 nm to 700 nm using a photo
mask. As the light for irradiation, ultraviolet rays, for

15 example, are preferable.

As a result, portions of the resin layer 22 which are
irradiated with light are photo-cured. After that, the resin
layer 22 is baked. This process increases the reaction ratio
of epoxycross-linking. Thebakingconditionsare50°Cto200°C.

20 Theyarepreferably80°Cto200°C, morepreferably 90°Cto130°C.

Next, the resin layer 22 is developed in a developer.
As the developer, hydrocarbons such as alkane or cycloalkane,
including pentane, hexane, heptane and cyclohexane, and
aromatic hydrocarbonbased solvents suchas toluenemesitylene,

25 xylene and mesitylene, can be used. 1In addition, terpens such
as limonene, dipentene, pinene and mecrine, and ketones such

as cyclopentanone, cyclohexanone and 2-heptanone, can be used,



is added to these are suitable for use. As a result, portions which are not
irradiated with light are dissolved and renoved in the devel oper, and at
the sane 5 tinme, portions which are irradiated with light remain wthout
bei ng dissolved in the developer. In the present enbodinent, the resin

|l ayer 22 remains in regions of the transparent substrate 13 other than the
portions R corresponding to regions facing the light receiving elenents 20
on the transparent 10 substrate portions 13A (see Fig. 7(B)). The resin

| ayer 22 andeBRigis iSO sas teh S4hrend drhe ppaidd onst R arf &@90]o Nexts £ a5t shewn in
Fig. 8 (A) , an adhesive layer 23 is coated to the resin layer 22 in grid

form Thqsaqn§§éaetba¥%@*;§ 45 d8i¢@ated abpngsthe surface of the resin
| ayer 22 in grid form is preferable for the adhesive |ayer 23 to be

formed of a skld r y n 140, room
t enper at ur e, hﬁ %a%%él%g 532Pt?82§dw?§§§ ?%%Iﬁ%% %ﬂ?%hgg ggnlgéhﬁtl of
a silica flllcia_]Ise n th(ée anﬁtvegndn'@h%QQJthgfo 20 |t EH:referable f or

the siliéa$ ratinec si |ca po mhlch he avera e
article dlaneter is 2 nmto, 500 nm t he ca ere t he e esinis
Dot 1y O 4 1O Ponper At GREL o brodrt O edi o 1t £ RAdadi ng

wth 25 a silica filler. The solvent may create air bubbles and | ower the
st r engt h P6TL RHIEST Bl bedt he eR P HRLEPRAl- and LRE PRESRHIT STBRRREREULYy,

and therefore, is not preferable. 56
the resin layer 22 remains in regions of the transparent

substrate 13 other than the portions R corresponding to regions
facing the light receiving elements 20 on the transparent
10 substrate portions 13A (see Fig. 7(B)). The resin layer 22
remains so as to surround the portions R.
[0090]
Next, as shown in Fig. 8 (A), an adhesive layer 23 is coated
to the resin layer 22 in grid form. The adhesive layer 23 is
15 coated along the surface of the resin layer 22 in grid form.
It is preferable for the adhesive layer 23 to be formed
of a silica filler, an epoxy resin which is in liquid form at
room temperature, and a curing agent, and thus include 1 weight#%
tolOweight%ofasilicafillerinthecomponent, andinaddition,
20 it is preferable for the silica filler to be ultrafine silica
powder of which the average particle diameter is 2 nm to 500
nm.
In the case where the epoxy resin is not in liquid form
at room temperature, a solvent is required for kneading with
25 a silica filler. The solvent may create air bubbles and lower
the strength of adhesion of the cured material and the thermal

conductivity, and therefore, 1s not preferable.



[ 0091] Exanpl es of the epoxy resin include bisphenol A bi sphenol F,

pol ygl yci dyl ether obtained through reaction between a phenol novol ac and
epi chl orohydrin, which are in liquid format room 5 tenperature, and

cycl oal i phati c epoxi es such as vinyl cycl ohexane di oxi de, dicycl opentadi ene
di oxi de and alicyclic diepoxy-adipate,sand one type fromanong these may be
used, or a plurality of types nmay be used together, but there are no
particular limtations. Furthernore, it is possible to use 10 a conventi onal
epoxy resgipmosuch as n-butyl glycidyl ether, glycidyl versatate, styrene

oxi de, phenyl glycidyl ether, credyl glycidyl ether or butyl phenyl glycidyl

ether. [0092] gka@ddid bemhd bplok PrEEERAbh 81 hAcUSEsPhERBEND] b AL 20115
potential am ne conpound such as di cyandi am de or hydrazide adipate, as the

Curi NG ageriio a0 Li S DE SLSTAD 21 9% o 1ol gt 40; 30 sl ik 20,07, bj sphenol

F to bein in the adhesive. In the caSe of less than 2 weight% the

conpounding, ”a%ﬁ[ned Sfén;[(‘ﬂ%t ﬁgg%l And, the strengt g@&g’%ﬁf%if@ﬁ%sat room .

i nsufficient, seé "of’ nore 't han € anoun

t he phenglic hydroxyl group relative tq the epox royp becopes_excessive,
and Uher SFBRET At 6act 8 pHeHol PE hYERGMYT TROUPEFentie 4 Y Ehe Lour ed
material, which is not preferable. [0093] 25 The silica filler is an.

ul tr af i nEYSIGex Pofddt 06t Afhi ER CYNCREeF age Cpar filore 3f At el isvelam to

500 nm and it is preferable for 1 weight%to 10 weight%to be contained in
t he diepoxy-adipate, and one type from among these may be used,

or a plurality of types may be used together, but there are
no particular limitations. Furthermore, it is possible to use
10 a conventional epoxy resin such as n-butyl glycidyl ether,
glycidyl versatate, styrene oxide, phenyl glycidyl ether,
credyl glycidyl ether or butylphenyl glycidyl ether.
[0092]
In addition, it is preferable to use bisphenol F and a
15 potential amine compound such as dicyandiamide or hydrazide
adipate, as the curing agent, and it is preferable for 2 weight%
to 30 weight% of bisphenol F to be included in the adhesive.
In the case of less than 2 weight%, the compounding amount is
too small and the strength of adhesion is insufficient, while
20 1in the case of more than 30 weight%, the amount of the phenolic
hydroxyl group relative to the epoxy group becomes excessive,
and therefore, unreacted phenolic hydroxyl group remains in
the cured material, which is not preferable.
[0093]
25 The silica filler is an ultrafine silica powder of which
the average particle diameter is 2 nm to 500 nm, and it 1is

preferable for 1 weight% to 10 weight% to be contained in the



57 adhesive. In the case where the total anmount of silica filler in the
adhesive layer 23 is nore than 1 weight% problens which arise during
coating such as sagging of the paste, are solved, 5 while in the case of

| ess than 10 weight% | owering of the working efficiency such as cl ogging
of the mask for screen printing, can prevented. In addition, additives
such as a curing accelerator, a flexibility providing agent, a pignent, a
dye or a defoaming 10 agent, can be used in the adhesive |ayer 23 if
necessar $dh<Q094l. Next, the transparent substrate 13 is diced and a
plurality of transparent substrate portions 13A are obtained. As the

transparent SU?ﬁt%ﬁ%ec%%éfhﬁkﬁgdtheh%oE%%'&déﬁ%% 42 §Bqlkﬁﬁf¥iP9Pe§hVe
| ayer 23 are also diced (see dicing lines Din Fig. . As a result,

as shown.ih § F'd91e581&g)lbaéy%gf%p?ge%r%“bﬁqtarr?tle wd ﬁ‘cQ”Sg}%%lFHrﬁé"»ﬂ?Pthh

franme portlons 21 can ai ne Here, 1t is pre erab

phot o- cured reS|n ”&g oat %¥e adheS|venes 40 such ree ot to
peel whef Fhelt sparen su $t7arE B e ¢ ffgﬁ% ? t %gport

substrate_ 15 on ch ali ei v ment 20 i S, inst ed is
orop edWhT‘ﬁ@n AN Paneal dins SEBem Hl it bn 1 S84 Sid o téawlfmg
substrate 15 are placed so as to face each other. At this tine, the support

25 subst feétféCl@%%e%uéan@écﬁlwglgﬁr{%é’fa&%%l%sFa?@? S3IGETt e 1 ¥ BAS,

portion 21. After that, heat is applied or pressure is
can be prevented.

In addition, additives such as a curing accelerator, a

flexibility providing agent, a pigment, a dye or a defoaming
10 agent, can be used in the adhesive layer 23 if necessary.
[0094]

Next, the transparent substratel3isdicedandaplurality
of transparent substrate portions 13A are obtained. As the
transparent substrate 13 is diced, the resin layer 22 and the

15 adhesive layer 23 are also diced (see dicing lines D in Fig.
8(A)). Asaresult, asshowninFig. 8(B), transparent substrate
portions 13A provided with frame portions 21 can be obtained.

Here, it i1is preferable for the photo-cured resin layer
22 to have adhesiveness to such a degree as not to peel when

20 the transparent substrate 13 is diced.

After that, a support substrate 15 on which a light
receiving element 20 is installed is prepared. Then, a
transparent substrate portion 13A and the support substrate
15 areplacedsoas to faceeachother. At thistime, the support

25 substrate 15 makes contact with the adhesive layer 23 of the
frame portion 21. After that, heat is applied or pressure is

applied through heating so that the support substrate 15 adheres



applied through heating so that the support substrate 15 adheres 58 to the
transparent substrate portion 13A via the frame portion 21. Through the
above process, a light receiving device 2 can be manufactured. 5 [0095]
Next, the working effects of the present enbodinent are described. In the
present enbodiment, the transparent subgtrate 13 is divided, and after
that, a transparent substrate portion 10 13A and a support substrate 15
havi ng a base substrate portion | 2Aarejoined. Accordingly, the transparent
subst r at e opohti ©hanapd ridre: Bases stdsé rad et ponti ®R ¢hn diee remeated- £ £ om
shifting in position in a great number of |ight receiving devices at the
sane tinme] .unlike in the conventional art, and the yield 15 in the

manuf acture can be increased. In addition, a transparent substrate portion

13A and a suppgrt, St at gpd9eon MuLhsa bi ghtgﬁtecﬁéaéﬁ!gi%g?ra?&h@@ bs
installed are joined after the transparent substrate 13 is i vided, and

t hus, dicing .o i i ot carried out after 20 joining, and therefore,
t he tranggg?éﬁ{ égﬁgk%gﬁgl%gglion 13A can be prevented from bei ng danaged.

As a $es%bbﬁﬁﬁhe yield in the manufacture can be increased. [0096] In

addition, the resin layer 22 in a light receiving device 25 2 includes a

cyclic olefin &%i&?’t%% %%@kfgg%§y£gc%gno?ethe present embodiment are
described.

In the present embodiment, the transparent substrate 13
is divided, and after that, a transparent substrate portion

10 13A and a support substrate 15 having a base substrate portion
12A are joined. Accordingly, thetransparent substrateportion
and the base substrate portion can be prevented from shifting
in position in a great number of light receiving devices at
the same time, unlike in the conventional art, and the yield

15 in the manufacture can be increased.

In addition, a transparent substrate portion 13A and a
support substrate 15 on which a light receiving element 20 is
installed are joined after the transparent substrate 13 is
divided, and thus, dicing or the like is not carried out after

20 joining, and therefore, the transparent substrate portion 13A
can be prevented from being damaged. As a result, the yield
in the manufacture can be increased.

[0096]

Inaddition, theresin layer 22 ina light receivingdevice

25 2 includes a cyclic olefin resin, so that moisture can be

prevented from penetrating into the inner space surrounded by

the resin layer 22.



|

prevented from penetrating into the inner space surrounded by the resin

| ayer 22. 59 As a result, condensation can be prevented in the transparent
substrate portion 13Aandt hebase substrate portion 12A from occurring, by
preventing noisture frompenetrating into the space surrounded by the resin
layer 22. 5 [0097] Here, the present inwgntion is not limted to the

enbodi nents, and nodifications and i nprovenents are included in the present
invention, as long as the object of the present invention can be achieved.

10 Though an agbesi vediltn i sopasined ¢ ok heahr arsparenéntsdbstr aftee 13 or the
base substrate 12 in the first and second enbodinents, for exanple, the

i nventi oR rig$ S rd i st thos £ Bipr t 20 13 AT £54 R HleAY 85 e 22,4 1 ¥YRE Bipdy £ P May
be coated to the transparent substrate 13 or the base substrate 12, and

after 19 5hatn e Kesl Bi BYC 22 My be T B 401,801 AL ek Ming

adhesive layer 23 may be ovi on this resin |ayer

[ h hi di : dhesi il h [ he fi
and | SecORd erioal TERCE Fay B LOed PHoLtad it he Pddin Adyer 22 20 or

adhesi ve b%%fV 23 in the third enbodinment. [0098] In addition, in the first
enbo 'neﬂt, t'He adhesive film is diced when the transparent substrate 13 is

diced. In the sane nner, in the third enbodi mnent al sp, the resin |ayer 22
Here, the present 1nvention 1s not limited to the

embodiments, and modifications and improvements are included
in the present invention, as long as the object of the present
invention can be achieved.

10 Though an adhesive film is pasted to the transparent
substrate 13 or the base substrate 12 in the first and second
embodiments, for example, the invention is not limited to this,
and a resin layer 22 in varnish form may be coated to the
transparent substrate 13 or the base substrate 12, and after

15 that, the resin layer 22 may be formed in grid form, and an
adhesive layer 23 may be provided on this resin layer 22 in
grid form, as in the third embodiment.

Furthermore, an adhesive film as that in the first and
second embodiments may be used instead of the resin layer 22

20 or adhesive layer 23 in the third embodiment.

[0098]

In addition, in the first embodiment, the adhesive film
is diced when the transparent substrate 13 is diced. 1In the
same manner, in the third embodiment also, the resin layer 22

25 and the adhesive layer 23 are diced as the transparent substrate
13 is diced. However, the adhesive film, the resin layer 22

and the adhesive layer 23 may not be diced when the transparent



25 and the adhesive |ayer 23 are diced as the transparent substrate 13 is
di ced. However, the adhesive film the resin layer 22 and the adhesive

| ayer 23 nmay not be diced when the transparent 60 substrate 13 is diced. In
this case, in the sane manner as in the second enbodinment, a plurality of

pi eces of adhesive filmor the resin lgyer 22 in frane formmay remain on,
for exanple, the transparent substrate 13. A plurality of pieces 5 of
adhesive filmor the resin layer 22 in frame form surround portions which

cover theybisdiad€CcesVviBgdRIdd OnsSIll Wst B s el I anspak enk asdbsidral er 13s
[ Exanpl es] [0099] 10 Next, exanples of the present invention are

descri be ) r [ esi i
l'i ght ang heat %ﬂ%%ﬁ? eg%SO§F”§§9;|.% gng?ﬁﬁeéggﬁeﬁg??gEggsPﬁ§Q%%gggyg? an

(Pheno F?e%%g%g% %ﬁg%rlrgdg P %%82%?“% dj‘ lcfﬂé% ff’“%(’l'ﬁ %g'p%?at ed)
1
{1 buty] SRR v b %«argaerﬂﬁtg%ya% Roe et @ Tadt o i 40 Y e he R ur e

was heated to 110C 4 g (2 ml) of g crdyl nmet hacryl ate was 20 dropped
into 1he® ﬁ‘fjg‘ree“fvo‘? %{rtfe%e %‘?\ﬂlﬁfk Vetfhétz 1phér %ﬁ%ﬂ?rfé“ VST 5P PR Fed

for 5 hours at 110C in order to induce reaction, and thus, phenol novol ac
cont ai ni R§TEORY 'ah 1Bt RAFI dy1e gt bARE WRICEH T50@ ReRGeCAts |l cormpbhent ,

(ratio
transparent substrate 13.

[Examples]
[0099]
10 Next, examples of the present invention are described.
(Example 1)
1. Curing resin which can be cured both through light and heat
(Synthesis of acrylic modified phenolic resin)
600 gof anMEKsolutionwith 70% of anonvolatile component
15 of phenol novolac (Phenolite TD-2090-60M, made by Dainippon
Ink and Chemicals, Incorporated) (approximately 4 equivalents
of OH) was put in a flask of 2 L, and 1 g of tributylamine and
0.2 g of hydroguinone were added to this, and the mixture was
heated to 110°C. 284 g (2 mol) of glycidyl methacrylate was
20 dropped into the mixture for 30 minutes, and after that, the
mixture was stirred for 5 hours at 110°C in order to induce
reaction, and thus, phenol novolac containing 80% of a
methacryloyl group, which is a nonvolatile component, (ratio
of conversion to methacryloyl group: 50%) was obtained.
25 [0100]

2. Preparation of resin varnish

5.1 weight% of an acryl resin compound which is in liquid



of conversion to nethacryl oyl group: 50% was obtained. 25 [0100] 2.
Preparation of resin varnish 5. 1 weight of an acryl resin conpound which is
inliquid 61 format roomtenperature (triethylene glycol dinmethacrylate:
Neormer PM201, made by Sanyo Chem cal Industries, Ltd. ) , which is a photo
curing resin, 12.9 wei ght% of an epoxy giesin (Epiclon N-865, nade by
Dai ni ppon I nk and Chem cals, Incorporated) and 5 5.4 weight% of a silicone
epoxy resin (BY16-115, nade by Dow Corning Toray Co., Ltd.), which are

t her nosetbirig akesiods t2&pe r eh 9ot % of kg, 1(dd hjﬁywhl &imedinfziad, pheael i c
resin synthesized above as a curing resin which can be cured both through

| i ght angchealn plod weighidonf ﬂ&EHGHE%YBEE'?ﬁaggt%Qéé“tLﬁH { (¥ gagure
651 (2, 2-di net hoxy-1, 2- dlphenyl et hane- 1- on), made byG baSpeci al ty Chenlcals

o o %ﬁ%’a%&@tawﬁﬂ*fﬁ P AR Sy by %“*‘?éfié%ﬁm SRt REahy
etone, which | 5.5 S9lven &I}JT"‘%&”%E“ £ A stisredfor 1 1ga@§giogfw5000

rpn1u3|ng a sperser a rest'h varnish® wds prep

Manuf re of .adhesiv f|| The resin varnish ated to a,s ort base
ool y Sazweﬁ-q FITOG a2 OBy VRS SHS PRI JBLLer H T muasB Ly Dow

thlckness 25 using a conma coater and drled for 10 m nut es at 80C
andtrnwcoéﬁ%&m Qﬁﬁyﬁphnﬁéﬁrky&hHQ%ﬁﬂ%EQﬁé§§%ﬁt@9n§ﬁESlnsr28

weight% of the (meth)acrylic modified phenolic resin
synthesized above as a curing resin which can be cured both
through light and heat, 1.9 weight% of a photopolymerizaton
10 initiator (Irgacure 651 (2,2-dimethoxy-1,2-diphenyl
ethane-1-on), made by Ciba Specialty Chemicals Co., Ltd.), 31.8
welght% of a porous filler (Molecularsieve 3A, made by Union
Showa K.K.), whichisa filler, and 14.7 weight% of methyl ethyl
ketone, which is a solvent, were measured and stirred for 1
15 hour at 5000 rpm using a disperser, and thus, a resin varnish
was prepared.
[0101]
3. Manufacture of adhesive film
The resin varnish was coated to a support base polyester
20 film (T100G, made by Mitsubishi Polyester Film GmbH, thickness:
25 um) using a comma coater and dried for 10 minutes at 80°C,
and thus, an adhesive film having a film thickness of 50 um
was obtained.
[0102]
25 (Example 2)
Example 2 is the same as Example 1, except that a resin

which can be cured both through light and heat was used.



was obtai ned. [0102] 25 (Exanple 2) Exanple 2 is the sanme as Exanple 1
except that a resin which can be cured both through |Iight and heat was
used. 62 As the resin that can be cured both through light and heat, an
acryl copol yner resin having a carboxyl group and an acryl group in side
chains (Cycloner P, nade by Daicel Cherjgcal Industries, Ltd.) was used, and
an adhesive filmhaving a 5 thickness of 50 pmwas obtained. [0103]
(Exanmpl e 3) Exanple 3 is the sane as Exanple 1, except that the conpounding

of the resin vagnisk wass s tabkowsn 10 6c8reei ghit -t 19foaghaqriyht esha
mononer which is in liquid format roomtenperature (Neoner PM201l, nade by

Sanyo Chemisgal anl BAUSIT ic@Holyfle}t reWBnCRakvS Ry RheLG Kk § DOy F 88hNand3ak
wei ght% of a bis A novol ac type epoxy resin (Epiclon N-865, nade by

DalnlppOQc'@ﬁ_g@@u§h§ﬁl§§&é1cAQEHEPPéQE§€%EIM@'Qﬁaaéfﬁé%%tégﬁfﬁﬁéﬁibﬁg

resin ht % of a silicone epoxy resin made by Dow Cor ni ng

Toray' o, 1okl )s 27 8 QLelhe 415 haeryhiie ol f.ed, phenl, fioyol ac

resin syn fesi Zec photopo ynerlzatl
20t s gmsﬁzaa g”nz?»%ef%;ow&e%fggzggx chem cal = Corpor o1 20
Ltd.), wac%ﬁ]s an inorganic filler, and 25.3
(Example 3)
Example 3 is the same as Example 1, except that the
compounding of the resin varnish was as follows.

10 6.8 weight% of an acryl resin monomer which is in liquid
form at room temperature (Neomer PM201, made by Sanyo Chemical
Industries, Ltd.), which is a photo curing resin, 13.7 weight®%
of a bis A novolac type epoxy resin (Epiclon N-865, made by
Dainippon Ink and Chemicals, Incorporated), which is a

15 thermosetting resin, 2.5 weight% of a silicone epoxy resin
(BY16-115, made by Dow Corning Toray Co., Ltd.), 27.4 weight$%
of the methacrylic modified phenol novolac resin synthesized
in Example 1, 0.9 weight% of a photopolymerization initiator
(Irgacure 651, made by Ciba Specialty Chemicals Corporation

20 Limited), 23.4 weight% of a silica filler (SE2050, made by
Admatechs Co., Ltd.), which is an inorganic filler, and 25.3
weight% of methyl ethyl ketone, which is a solvent, were mixed.

An adhesive film having a thickness of 50 uym was obtained
using this resin varnish.

25 [0104]

The moisture permeability of the adhesive films obtained

in the respective Examples was measured in the following manner.



wei ght % of nethyl ethyl ketone, which is a solvent, were m xed. An adhesive
filmhaving a thickness of 50 pmwas obtained wusing this resin varnish. 25
[0104] The nvisture perneability of the adhesive filns obtained in the
respective Exanpl es was neasured in the followi ng manner. 63 The adhesive
filnms were pasted together, and thus, ag%gi | mhaving a filmthickness of 100
}pm was fabricated using a | am nator whi ch the tenperature was set at
60C, and the filmwas irradiated with an amount of |ight of 750 ml/cn®
(wavel engt h: 578653 ARk susiengiamdaebireeph ok cld 8bhec@XRASULGd anRd saf beri1hat,
the filmwas thermally cured at 120C for 1 hour and at 180C for 1 hour. The

film obt ﬁ'a%%ofgtfelrlrd:’éﬁh@gln‘é%ss sy@whﬁ%wfa%&l%veé@n@qm 9f ADG 2andr90%
and 25C and 50% following a water vapor perneabil |ty cup rret hod JIS

£0208) %@d WY 3 E}]rgxttgﬁlp@a%ﬁlfg pelsmeahy 'éEy6 %4@98 kglé’l?gh ' e 1]

Exanpl e Exanp e 3 noisture per rreabl
fggogfln%r%%Plateasﬁf{ﬁ ger§§885k|t¥ §1g%t 37%% mJ/4 c ?Q%&%{éﬁ’@ﬁ 24m
5 365 nm) using a machine for light exposure, and after that,
the film was thermally cured at 120°C for 1 hour and at 180°C
for 1 hour. The film obtained after curing was evaluated in
an environment of 40°C and 90%, and 25°C and 50%, following

a water vapor permeability cup method (JIS Z0208), and thus,

10 the moisture permeability was found.

[0105]
[Table 1]
Example 1 | Example 2 | Example 3
moisture permeability 8.5 8.4 2.3
25°C and 50%
[g/m®-24h]
moisture permeability 81.2 78.3 19.3
40°C and 90%
[g/m®-24h]
[0106]

Next, a plurality of light receiving devices using
15 adhesive films according to the respective examples were
manufactured in accordance with the method shown in the first
embodiment.
Here, the process for exposure to light was carried out
with light of 750 mJ/cm® having a wavelength of 365 nm, and
20 a development process was carried out using 3% TMAH
(tetraammonium hydroxide) under such conditions that the spray
pressure was 0.1 MPa and the time was 90 seconds. In addition,

the adhesive film was patterned in grid form, and the pattern



Next, a plurality of light receiving devices using 15 adhesive filns
according to the respective exanples were manufactured in accordance with
the nethod shown in the first enbodinent. Here, the process for exposure to
light was carried out wth Iight of 750 mJ/cn2 having a wavel ength of 365
nm and 20 a devel opnent process was ¢gfried out using 3% TVAH
(tetraanmmoni um hydr oxi de) under such conditions that the spray pressure was
0.1 MPa and the tine was 90 seconds. In addition, the adhesive filmwas

pat t er neg aisna@kiath fef Bo aBde bheu pabhianr 84 i owas caricaiges S a% e Sti reund
regi ons covering the respective light receiving portions in frane formwth

a w dth of ¢H30 e il R & + ORonkr AASPARRBL FSWRS{RaeaPRE bk BNS randobgse
substrate portions were pasted together through application 5 of heat and

pressure (te”p§ha%@&%t§&9p1tE%W%%§£E§€CﬁBQ§tﬂgéggﬂéﬁiiﬁngmgnd Ler

that, the adhesive filmwas cured for our at 120C, and afterwards, for 2

rours at 180e. AL st Lbel) g seelyino deuses, bl abIed indey o

respecti ve exanpl es Sit properti‘es, and

confirmed that operation_did not have any probleg . _of the light
Focel U1 ng O P PHEHES e T par e, o deebHMBed BhaRoarg
therefore, it was found that the productivity can be chreased according to

the manuPE&SRYTG ImEtHidd o i et grivdntth® ¢DRVEe151LB107F CRERSNPPE 4)
1 hour at 120°C, and afterwards, for 2 hours at 180°C.

All of the light receiving devices obtained in the
respective examples had the desiredproperties, and furthermore,
10 it was confirmed that operation did not have any problems. All
of the light receiving devices had the desired properties, as
described above, and therefore, it was found that the
productivity can be increased according to the manufacturing
method of the present invention.
15 [0107]
(Example 4)
1. Fabrication of cyclic olefin resin composition {composition
for forming resin layer)

An example of a copolymer (A-1) where decyl

20 norbornene/glycidyl methyl ether norbornene = 70/30 copolymer
is cited.

All of the glass apparatuses were dried at 60°C for 18
hours under 0.1 Torr. After that, the glass apparatuses were
moved to a glow box and attached to the glow box. Ethyl acetate

25 (917 g), cyclohexane (917 g), decyl norbornene (192 g, 0.82
mol) and glycidyl methyl ether norbornene (62 g, 0.35 mol) were

put in a flask for reaction. The flask for reaction was taken



1. Fabrication of cyclic olefin resin conposition (conposition for formng
resin | ayer) An exanple of a copolyner (A-1) where decyl 20

nor bor nene/ gl yci dyl net hyl ether norbornene = 70/ 30 copolynmer is cited. A
of the gl ass apparatuses were dried at 60C for 18 hours under 0.1 Torr.
After that, the gl ass apparatuses were 5gmved to a glow box and attached to
t he glom/box Et hyl acetate 25 (917 g), Tctycl ohexane (917 g), decyl

nor bornene (192 g, 0.82 nol) and glycidyl methyl ether norbornene (62 g,

0.35 nol ) weres opputhd rl;?oxtz'@él% fay Eae@‘?cty‘ Nt dhech! gk {95 rneactdan-¥@s
taken 65 out fron1the gl ow box and a dry nitrogen gas was introduced. Air

as rem))&%‘} %]rﬁo(rg@lc%f' chegi 9%'adtrit\§ef g%%ﬂ% rjs&\@?lét%' t ge”

gas through t e solution 0 m nut es anic

cat al yst h st iS(t I n I i cke

di ssol ve giﬂ%ﬂ %%§?Xpuen§ é %%PSQ syr l¢@b§8n$0¥ta@en(ﬁ%t¥@on1the
glom/ bo n_the flask for ctlon r tirred for 5
hours at 2%%9§£ {%%t 5t BBldactt of Rég &nﬁ?%@%ﬂysgéxtﬁl b%rg8eﬁi§ "aci d
solution (975 %?mas added_and the m xture 10 was stirred for 18 hours.

Wen 3ti Pri ngt%a‘ée OPPEd PG ihel USBPRIESY Wds! Separ dtd ey o S@der L PRyer
and a solvent |layer. After the water |ayer was separated, 1 1 of distilled
vater was A8deENandthe tiasurel vee &t 47 el £ dra en m hut BEOMThee Gaper

| ayer was separated, and thus renoved. Washing was 15 carried out three
times w btloxlandopudi snilied eglerfomdfiierction. The mixture was stirred

for 5 hours at 20°C so that the reaction was completed. Next,
a peracetic acid solution (975 mmol) was added and the mixture
10 was stirred for 18 hours. When stirring was stopped, the
solution was separated into a water layer and a solvent layer.
After the water layer was separated, 1 1 of distilled water
was added, and the mixture was stirred for 20 minutes. The
water layer was separated, and thus removed. Washing was
15 carried out three times with 1 1 of distilled water. After
that, thepolymer was put inmethanol, precipitate was collected
through filtering and sufficiently washed with water, and after
that, dried in a vacuum. 243 g of the polymer after drying
was collected (yeild of 96%). The molecular amount of the
20 obtained polymer was Mw = 115,366, Mn = 47,000, and Mw/Mn =
2.45 through GPC. As for the composition of the polymer, it
was found through H-NMR that decyl norbornene was 70% and epoxy
norbornene was 30 mol%.
(0108]
25 228 g of the resin synthesized in the above was dissolved
in 342 g of decahydronaphthalene, and after that, 4-methyl

phenyl-4-(1l-methyl ethyl)phenyliodonium



that, the polymer was put in nethanol, precipitate was collected through
filtering and sufficiently washed wwth water, and after that, dried in a
vacuum 243 g of the polynmer after drying was collected (yeild of 96% . The
nol ecul ar anount of the 20 obtai ned pol yner was Mv = 115, 366, Mh - 47,000,
and MM Mh - 2.45 through GPC. As for t conposition of the polyner, it was
found through H NVR that decyl norbornene was 70% and epoxy norbornene was
30 nol % [0108] 25 228 g of the resin synthesized in the above was

di ssol Veget‘r”é]@f@?@eﬁfa@@%@ﬁ&:ﬂ@é‘ﬁpmt s had eaee endoathey, bhaty, 4-grethyl )
phenyl - 4- (1 -met hyl et hyl ) phenyl i odonium 66 tetra

ki s(pent atl.yaropheny) ) Bobats: (027 PKY oka bt 4Rl ¢ .71 x107%mol),
1- chl or o- 4- pr opol oxy- 9FFth|oxanthon 0. 82649, 2. 71x "10- 4%01 phenot hi azi ne

(0 054 th%614¥{lggl§é q@dé§3 2t QUgy hy%er h?ﬁ EC|nnanate (0.1378

g, 2.60 wer e dlssolve the m xture was
filtered

esi o colpouTior WAL So6ea éf&ir%%%?ﬁl' B8 L3 e .gdntzgk*osoacrhé?yvi," o pLerin

(Cbnp05|t|on for form ng adhesiv 10 Laye An ultrafine silica powder (3.0
g) of’ m?éﬁ%é%&ﬁé&&g%%?u%@ %Hﬂéﬁﬁtgpaﬁastgﬁp%kﬁtﬁa‘%eel“&faﬁzflrﬁﬁ%ﬁ%d

di gl yci dyl ether _ (epoxy equivalent: 180, liquid format roomtenperature)
(91.0 g) 1Bt aifrielt e Al Ofeadt] bt bepvieedl Bi SPHRASIUS aregvclic olefin

resin composition was obtained.

[0109]

2. Fabrication of adhesive (Composition for forming adhesive
10 Layer)

An ultrafine silica powder (3.0 g) of which the average
particle diameter was approximately 12 nm and diglycidyl ether
(epoxy equivalent: 180, liquid form at room temperature) (91.0
g) obtained through reaction between bisphenol F and

15 epichlorohydrin, bisphenol F (5.0 g) and dicyane diamide (1.0
g) were compounded and kneaded with three rolls, and thus, an
insulating resin paste was obtained. This insulating resin
paste was defoamed for 30 minutes in a vacuum chamber of 2 mmHg,
and thus, an adhesive agent was obtained.

20 (0110}

3. Fabrication of Light Receiving Device

A plurality of light receiving devices were fabricated
in accordance with the method shown in the third embodiment.

Concretely, a cyclic olefin resin composition was coated

25 on a transparent substrate using a spin coater, and after that,
dried for 5 minutes at 110°C using a hot plate, and thus, a

resin layer having a film thickness of approximately 40 pm was



15 epi chl orohydrin, bisphenol F (5.0 g) and dicyane diamde (1.0 g) were
conpounded and kneaded with three rolls, and thus, an insulating resin
paste was obtained. This insulating resin paste was defoaned for 30 m nutes
in a vacuum chanmber of 2 mmHg, and thus, an adhesive agent was obtai ned. 20
[0110] 3. Fabrication of Light Receiving Device A plurality of Iight

recei ving devices were fabricated in accordance with the nethod shown in
the third enbodiment. Concretely, a cyclic olefin resin conposition was

coated 25p@R ithdd ANSPa! €Mie SUHSIA B £ Wisd BG o SPi it £oalert oandsaht.er/that,
dried for 5 mnutes at 110C using a hot plate, and thus, a resin |ayer

havi ng athidomdrhibckeess1ef i RRPHO¥aMR Al ¥ s4Q e Mas: s u POt dtedn e THhSqE €SI N
| ayer was exposed to light of 1500 mJ/cn2 through a reticle in a broadband

Stepper exposuye (INigie (uBder by ) U LRakech SapperedinG ds AfJerckhayy, heat

was applied, in order to accelerate the cross-linking reaction 1n portions

5 xposedite ) it Lor & rut s ustg 2 oty PLA! £oat 806, | Nety b

substrat é was i nrerse n 11 honene secon , portions which
wer e not exposed to |i re dissolyved and renoved, and after .that, the
Substh at ERRES T rebd f B ta0 O b GRAS “hth Y HORT byl o4 TS AL 20rosul |
the resin layer 10 remained in regions other than the regions covering the
light recei vi'Rg el Ehert® T 3 he "EranBParem ShnstiRR e ard wal S§fiveesSsed in

grid form No peeling was observed in the pattern, _and thus, it was
conf i r me@nehalt U e hé> Adhesn § eHelse de fcheotisgigposed to light weredissolved

and removed, and after that, the substrate was rinsed for 20
seconds with isopropyl alcohol. As a result, the resin layer
10 remained in regions other than the regions covering the light
receiving elements on the transparent substrate and was
processed ingrid form. Nopeelingwas observed in the pattern,
and thus, i1t was confirmed that the adhesiveness at the time
of development was excellent. After that, the resin layer was
15 cured at 160°C for 60 minutes, and thus, the cross-linking
reactionwas completed. Thewater absorbingratioof thisresin
layer was 0.2%.
Next, the adhesive was coated to the resin layer through
screen printing, and an adhesive layer was formed. After that,
20 the transparent substrate was diced and a plurality of
fransparent substrate portions were obtained. Furthermore,
atransparent substrate portion and a support substrate onwhich
a light receiving element was installed were placed so as to
face each other and heated at 100°C for 60 minutes. As aresult,
25 the transparent substrate portion and the support substrate
were pasted together.

The obtained light receiving device had the desired



of devel opnment was excellent. After that, the resin |layer was 15 cured at
160C for 60 m nutes, and thus, the cross-linking reaction was conpleted.
The water absorbing ratio of this resin |ayer was 0.2% Next, the adhesive
was coated to the resin layer through screen printing, and an adhesive
layer was fornmed. After that, 20 the tyansparent substrate was diced and a
plurality of transparent substrate portions were obtained. Furthernore, a
transparent substrate portion and a support substrate on which a light

recei vi ng releient ewasahastal had werne iplrasedc 58t aspke a thiage Lageh ot hesvand
heated at 100C for 60 m nutes. Asa result, 25 the transparent substrate

portion and, thesupperin substy aier MeEeiRasieddwaet hera) Ther obiai negdnti ght
recei ving device had the desired 68 properties, and it was confirned that

operati on ik ol haye A PIOBEEER L d ey | EGNE heceiod ngadenkee.. Al | of

the |ight recelv?ng devices manufactured in this manner had desire
properties, refore,, Lt s found a e, praducti vity can b
increasegrég%%g%%ag’t%g?h%héﬁﬁggég?uﬁfnggge%ﬁ% doghﬁﬂé%ﬁﬁ? §5ﬁ§“€%ﬁ%ﬁ?¥on.
[0111 Exanpl e 5) A terpolyner,. (A-2) decyl _norbornene/ ci,dyl t hyl
10 ether SROT BBt BRI T BF BonEnet Do S0/ 26 WEeL SR AT hEAS P FRE Same
manner as in Exanpl . .except that decyl norbornene (129 g, 0.55 nvol),

e 4
gl yci dyl PRASRAT et REFYdrBor nene (177 g,
[0111]

(Example 5)
A terpolymer (A-2) of decyl norbornene/glycidyl methyl
10 ether norbornene/phenetyl norbornene = 55/30/15 was obtained
in the same manner as in Example 4, except that decyl norbornene
(129 g, 0.55 mol), glycidyl methyl ether norbornene (177 g,
0.30 mol) and phenetyl norbornene (29.7 g, 0.15 mol) were used
instead of the decyl norbornene (192 g, 0.82 mol) and glycidyl
15 methyl ether norbornene (62 g, 0.35 mol) of Example 4. The
terpolymer was polymerized and precipitated again, 309 g of
polymer was collected afterdrying (yeild: 92%). Themolecular
weight of the obtained polymer was Mw = 68000, Mn = 30000 and
Mw/Mn = 2.3 through GPC. As for the composition of the polymer,
20 it was found through H-NMR that decyl norbornene was 54%, epoxy
norbornene was 31 mol% and phenetyl norbornene was 15 mol%.
A plurality of light receiving device were obtained by
carrying out the same process as 1in Example 4.
The obtained light receiving devices had the desired
25 properties, and it was confirmed that operation did not have
any problems in the light receiving devices. All of the light

receivingdevices hadthedesiredproperties, asdescribedabove,



}

0.30 nol |l and phenetyl norbornene (29.7 g, 0.15 nol) were used instead of

t he decyl norbornene (192 g, 0.82 nol) and gl ycidyl 15 nethyl ether

nor bornene (62 g, 0.35 nol) of Exanple 4. The terpolynmer was pol ynerized
and precipitated again, 309 g of polyner was collected after drying (yeild:
929 . The mol ecular weight of the obtgj ned polymer was Mv = 68000, M =
30000 and MwM Wh = 2.3 through GPC. As for the conposition of the polyner,
20 it was found through H NVR that decyl norbornene was 5496, epoxy

nor bor neagdwas e3le Mt &) and phenetyhnaorbarnane: Wasodbcalvity Achupal ity of

| ight receiving device were obtained by carrying out the sane process as in
Exanpl e 4ncHae Qb aired-d1 9ot 4 @RI Mbng rdemi ¢eSnhatk t REqAeEItRI p & ent
properties, and it was confirned that operation did not have any problens
in the |ight recgiving devices. Al of the light receiving devices had the
desired properties, as described above, 69 and therefore, it was found that
the productivity can be increased according to the manufacturing nethod of
the present invention. 70 CLAIMS 1. A nmethod of manufacturing a |ight
recei ving device, the light receiving device conprising a |ight receiving
portion, a base substrate portion where this light receiving 5 portion is
provi ded, and a transparent substrate portion which is placed so as to face
sai d base substrate portion and said |ight receiving portion, where



|

a resin layer containing a photo curing resin is placed between said
transparent substrate portion and said base 10 substrate portion so as to
surround said |ight receiving portion, wherein the nmethod of nanufacturing
a light receiving device conprises: providing a resin |layer containing a
photo curing resin 15 on a transparent7§ubstrate where a plurality of said
transparent substrate portions are integrated or on a base substrate where
a plurality of said light receiving portions are provided and a plurality
of said bagersgibstrate portions are integrated in such a nmanner that the
resin |layer covers said base substrate 20 or said transparent substrate,;

sel ectivegly WWﬁgyﬁg&ngﬁSﬁg%dﬁ?%ég%%MgrgmﬂfbHEQPéceE@ﬂﬁ§;§%9¥c@

devel opi ng process so that sai ayer remains inr ns surroundi ng
at least the r egt.i light. receiyvi p L.ons, .qon . sai S tate or
in regions of gzgﬁgéﬁéﬁé6%8%%%&§§8§%%2?F§tgg&hgéﬁlgg Fb&%éﬁﬁgﬁf?%%§$l%5
corresponding. to the region facing said light recei.vi ortions.of said
transparé%&gp%%%St?g?%sgo?Fﬁéﬁ§? fi%xﬁga%%?ng Eéﬁd%§é§éqgﬁﬁ§iHﬁ?%e?HFBgunits
of sajd base substrate\PQ%%ions(io that a plurality of said base supstrate
por t i ons P bhE dihEdC i 45 Ui 1g' S & B PPERSTEENtS Wib'st ? AEP P At 6°UnY b & Cof

said 5 transparent substrate portions so that a plurality of said .
transpar érit Bsistdate pdrEPohRsCar 634kt didferl;s@pgtrate portion and said

light receiving portion, where
a resin layer containing a photo curing resin is placed
between said transparent substrate portion and said base
10 substrateportionsoas tosurroundsaidlight receivingportion,
wherein
the method of manufacturing a light receiving device
comprises:
providing a resin layer containing a photo curing resin
15 onatransparent substrate whereapluralityof saidtransparent
substrate portions are integrated or on a base substrate where
a plurality of said light receiving portions are provided and
a plurality of said base substrate portions are integrated in
such a manner that the resin layer covers said base substrate
20 or said transparent substrate;
selectively irradiating said resin layer with light
followedbyadevelopingprocess sothat saidresinlayer remains
in regions surrounding at least the respective light receiving
portionsonsaidbase substrateor inregions of said transparent
25 substrate which surround portions corresponding to the regions
facing said light receiving portions of said transparent

substrate portions;



joining said base substrate portion and said transparent substrate portion
via said resin layer. 2. The nethod of manufacturing a |ight receiving
device 10 according to Claim1l, wherein said resin | ayer has adhesive
properties. 3. The nethod of manufacturing a |light receiving device
according to Claim2, wherein said resiq layer is formed of a resin
conposition which 15 includes said photo curing resin and a filler, and of
which the noisture perneability is 30 [g/nm24h] or higher when neasured in

accordance w thitheyiHp £92088 s@tdodst fat Ehe RS hodi o5 mENUWACI UphBe a

l'ight receiving device according to Claim3, wherein 20 said filler
I ncl udes @Al { £ & 5o IS HBL B%dtﬁfatf@nfs'ié?talir 't@goaf .80 JLeeI MIEG: fgyilce

according to Caim?2, wherein sald resin |layer “includes a curing resin which

can be % @%aggghapg Light; ﬁg@ heat. 25 6. The nmethod of manufacturing a
| i ght receiving device accordlng to Cla|n15 wherein said curing resin

whi ch can be ¢ redcpoth Q¥ "QQBH%n%I72 £ her |ncludes a_ Sal%
acrylic nodifi d 6heno it Tesin 6P ? t?ﬁ ?I &5 aln}%%

(et h) acryl at 7. The net hod of nanufacturln a l recei ving
v cb SOt NEe LD G4 T ConGP B O3 S a7 0 5. P Hiehl ShvdoRedian § ayer

remai ns after the . ‘
transparent substrate portions are obtained; and

joining said base substrate portion and said transparent
substrate portion via said resin layer.
2. The method of manufacturing a light receiving device
10 according to Claim 1, wherein
said resin layer has adhesive properties.
3. The method of manufacturing a light receiving device
according to Claim 2, wherein
sald resin layer is formed of a resin composition which
15 includes said photo curing resin and a filler, and of which
the moisture permeability is 30 [g/m2-24h] or higher when
measured in accordance with the JIS Z0208 B method.
4. The method of manufacturing a light receiving device
according to Claim 3, wherein
20 said filler includes zeolite.
5. The method of manufacturing a light receiving device
according to Claim 2, wherein
said resin layer includes a curing resin which can be
cured both by light and heat.
25 6. The method of manufacturing a light receiving device
according to Claim 5, wherein

said curing resin which can be cured both by light and



o

devel opi ng process conprises, at a later stage, providing an adhesive |ayer
on a surface of said resin |layer; said base substrate portion and said
transparent substrate portion are joined via said resin |layer and said
adhesive layer; 10 and said resin layer includes a cyclic olefin resin as
said photo curing resin. 8. The nethod,of manufacturing a |light receiving
device according to Claim?7, wherein 15 said cyclic olefin resinis a
norbornene resin. 9. A nethod of manufacturing a |ight receiving device,

the |i ghthgBCehmitre dav €eugoBPs | Gidigh RaswRRard nSelst 184 h el ecarbkght
receiving element having a light receiving portion and a base substrate

portion pov dagle whi Bcthils )1 obbnt 8e@IiHNY(RO: RPELIQN dise | P8t ghked, and a
t ranspar ent suﬁg%ratecpg:tﬁén mh?ch fégglaced 20 é?nio fgge ?he surface of

sal d SUpRO L 19hSId 8 BR WAl dbe, i ARl T ecRivt N Blanailq | o bt oyl ded,

where a resin layer containing a photo curing resin i s placed etween said

support substrate a i ransparent. substrate 25 portion so as to
surround%gﬁ%#$}§%t@geggfgfigfblgﬁ%ﬁtﬁjhherein t he net hod of manufacturing a

i ght_receiving device conprises: 73,  providi a resin lLayer contajning a
phot o curi ng 881 61t 31 1 AndBarants SUBSEPALE Were: al pRaraid B oft the
transparent substrate portions are integrated in such a manner that the
resin | af&V CoVRFRISRF 8CESIN SN S8 Bibst Fafelater stage, providing an

adhesive layer on a surface of said resin layer;
saldbase substrateportionandsaidtransparent substrate
portion are joined via said resin layer and said adhesive layer;
10 and
sald resin layer includes a cyclic olefin resin as said
photo curing resin.
8. The method of manufacturing a light receiving device
according to Claim 7, wherein
15 said cyclic olefin resin is a norbornene resin.
9. A method of manufacturing a light receiving device,
the light receiving device comprising a support substrate
wherea light receivingelement havinga light receivingportion
and a base substrate portion providedwith this light receiving
20 portionis installed, and a transparent substrate portion which
is placed so as to face the surface of said support substrate
on which the light receiving element 1is provided, where
a resin layer containing a photo curing resin is placed
between said support substrate and said transparent substrate
25 portion so as to surround said light receiving element, wherein
the method of manufacturing a light receiving device

comprises:



5 selectively irradiating said resin layer with light followed by a

devel opi ng process so that said resin |ayer remains so as to surround
portions corresponding to the regions of said transparent substrate facing
the light receiving elenments in said transparent substrate portions; 10
dividing said transparent substrate intpsunits of the transparent substrate
portions so that a plurality of said transparent substrate portions are
obt ai ned; and j oi ni ng support substrates and said transparent substrate

portions via sairdviesimglayess aftesysai dohit@hth imeeel W o 1bu el egentsiare
installed on said support substrates. 10. The method of manufacturing a

l'ight recgl W ng LeypgeenaCeAfiingat e Ghaird & @Mﬁ¥§lﬂt§ab%'E%%ﬁbééY@hthaS
adhesi ve properties. 11. The nethod of manufacturing a’light rece|V|ng

device  Auaoeordingol o hal M0, whereln sai drestn haken ds forgpdigt &

resin conposition Ich includes sal hoto curing re5|n an

of whlchré§¥%rq%gg%r% %%4?i$glll r%%ﬁ%%%ﬁlgfﬁgé@ hlgher when

measur ed i ‘accordance W e The net hod of
manuf acturing a light. receivin eV|ce accordl to Cla|n1l |n sai d
(T es el ades et BT 4T IS St Ra . ROAChE Sruur AV et fg W 11 GhE

recei ving device_ according to Caim10, mhereln said resin Iayer |ncludes a
curing r g%@gw@@ﬁweaﬁqﬁ§loplngprocesssothatsaldr651nlayerrema1ns

so as to surround portions corresponding to the regions of said
transparent substrate facing the light receiving elements in
sald transparent substrate portions;

10 dividing said transparent substrate into units of the
transparent substrate portions so that a plurality of said
transparent substrate portions are obtained; and

joining support substrates andsaidtransparent substrate
portions via said resin layer after said light receiving

15 elements are installed on said support substrates.

10. The method of manufacturing a light receiving device
according to Claim 9, wherein

sald resin layer has adhesive properties.
11. The method of manufacturing a light receiving device

20 according to Claim 10, wherein

sald resin layer is formed of a resin composition which
includes said photo curing resin and a filler, and of which
the moisture permeability is 30 [g/m2-24h] or higher when
measured in accordance with the JIS 720208 B method.

25 12. The method of manufacturing a light receiving device
according to Claim 11, wherein

salid filler includes zeolite.



|

cured both by light and heat. 5 14. The nethod of manufacturing a |ight

recei ving device according to Caim113, wherein said curing resin which can
be cured both by light and heat further includes a (neth) acrylic nodified
phenolic resin or a (meth)acryloyl containing (meth)acrylate polyner. 10
15. The method of manufacturing a |ight,feceiving device according to Caim
9, wherein said step in which said resin |layer remains after the devel oping
process conprises, at a |ater stage, providing an adhesive |ayer on a
surface aqf3 saifthd §8dmbay el mk $8h &t SYRRQS ta SUbSH fate -and, Sad dakyarspar ent
substrate portion are joined via said resin |ayer and said adhesive | ayer;
and said.r 'qj1 e ol pglludes cygli,¢;qlefin resin as said photo curing
resin._Zgéﬁ? ggne?hggib n%ﬁhfac?ﬁ%?hg a light receiving device

according to Ogiym 45, vher§iR sak YSLLC .08l 1l £ e5L0; s 4 NAf BoLRepe

cured both by light and heat.
5 14. The method of manufacturing a light receiving device
according to Claim 13, wherein
said curing resin which can be cured both by light and
heat further includes a (meth)acrylic modified phenolic resin
or a (meth)acryloyl containing (meth)acrylate polymer.

10 15. The method of manufacturing a light receiving device

according to Claim 9, wherein
said step in which said resin layer remains after the
developing process comprises, at a later stage, providing an
adhesive layer on a surface of said resin layer;

15 said support substrate and said transparent substrate
portion are joined via said resin layer and said adhesive layer;
and

said resin layer includes a cyclic olefin resin as said
photo curing resin.

20 16. The method of manufacturing a light receiving device
according to Claim 15, wherein

said cyclic olefin resin is a norbornene resin.



