17SPECI F1 CATI'ON VETHOD 'OF MANUFACTURI NG LI GHT RECEI VI NG DEVI CE 5
TECHNI CAL FI ELD [ 0001] The present invention relates to a
nmet hod of manufacturing a light receiving device. 10 BACKGROUND ART
[0002] A solid state inage sensing device 100 provided with a

sem conductor substrate (base substrate portion) 101 and a
transparent lid portion (transparent subbstrate portion (102)) 15 as
that shown in Fig. 10 is publicly known as a conventional |ight
recei ving device. Wen this solid state i mage sensi ng
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SPECIFICATION

METHCD OF MANUFACTURING LIGHT RECEIVING DEVICE

TECHNICAL FIELD
[0001]

The present inventionrelates toamethod of manufacturing
a light receiving device.

BACKGROUND ART
[O0C02]

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})
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
l103whereapluralityofeffectivepixel regions 105 areprovided,
for example, is prepared. The substrate 103 becomes a
semiconductor substrate 101. Next, the frame of adhesive layer
104 isformedonthissubstratel03soastosurroundtheeffective
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.
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



devi ce 100 is manufactured, as shown in Fig. 11(A), a substrate 103
where a plurality of effect ive pixel regions 105 are provided, for
exanple, is prepared. The substrate 103 becones a 20 sem conduct or
substrate 101. Next, the frame of adhesive |layer 104 is formed on
this substrate 103 so as to surround the effect ive pixel region 105.
After that, the substrate 103 and a trahsparent plate material 106
whi ch becones the transparent |id portion 102 are pasted together via

an adhesive | ayer, 104, 25 Furthernore, as shqwn in Fig. 11(C, .the
ubat r ar e SPREAFS HO 1 1 par P Rt el 1 P 106 a8 bt cedb tadp e
result, a solid state i %e sens'n% devi ce é O provided with a

seni condudf§® LAY Bd4°3hdP8ctMgRdparent 1id portion 102 is
obt ai ned (see for eﬁgnQLe Pat ent Document 1). I n addi.tion
there is al so alhefABdtEoR ditliStE thie 3r3thsparehbopl 4P& RECéndaltheoe
in advance so that a plurality 5 of transparent lid gortions 102 can
be pl aced 'FA SRR EHsPl&tE Tg3eddad ABPndE dRVARRET 3etthihg R1GHA LY
state inmage sensing device. According}to this method, the substrate
103 i s2di CedtAPREPAERE i bF PP E Vi 0P St U S5y Bt P RESHOPR itdifs SYES tahad ©
pl aced on_the substrate 103 (see for exanple Patent Docunent 1). ,
10[ Pat ent 18oc @fedt "eEPeedpaheBanPirgLegeR dat SRt IpuBItiadS i8R IR0 Sensing

2006- 73546 ) .
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 Lald-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 106 .after they are pasted
together, in the case where the transparent plate material 106
shifts in position or inclines relative to the substrate 103
when they are pasted together, the semiconductor substrate 101

20 and the transparent 1id portion 102 shift in position or the
transparent lid portion 102 inclines relative to the
semiconductor substrate 101 ina great number of light 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 106 in advance so that a plurality



DI SCLOSURE OF THE | NVENTI ON [ 0003] 15According to the method of
dicing the substrate 103 and the transparent plate material 106 after
they are pasted together, in the case where the transparent plate
material 106 shifts in position or inclines relative to the substrate
103 when they are pasted together, the sem conductor substrate 101 20
and the transparent lid portion 102 shift in position or the
transparent |lid portion 102 inclines relative to the sem conductor

substrat e X0t rbAspa@eedt 1 AUNDSFt 0dnk i Wt Ja0CBLVHNIcHBVdEBhe substrate
Accordingly, there is a possibility that the yield in 25 the

nmanuf act ung 0f dHgud £eeivé Ngodeyiscascray alf@wss .+ Hd pddkdi PPy of
according to the nethod of dicing the transparent plate material 106

i n advance r$e daterit RliW BbirkY ond b2t 5 28SPRIEEE dh G OGNS a2 163
be placed on the substrate 103, the substrate 103 is diced after the

plurality a@fd tharegarent thédepos ti 96§51921§E§ phageth O i st f atiey
103, and therefore, there is a possibility that the transparent lid 5

portiogs 13 uiehde dammgedd Manshedi €h PGugANdi ERHS, bhdl $hdisf,fijqulits
to manufacture |ight receiving devices having high reliability.

Ther ef or e g iterar&1its t3 RESSIRIdLUINE thathtt heckiielid d rdhe Pmafacid te gh
of light receiving devices may | ower.” [ 0004]
reliability. Therefore, there is a possibility that the yield
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
substrateportionwherethis light receivingportion isprovided,
and a transparent substrate portion which is placed so as to
face the base substrate portionand the light receivingpertion,

20 where a resin layer containing a photo curing resin is placed
betweenthe transparent substrateporticnandthebase 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



10An obj ect of the present invention is to provide a nmethod of

manuf acturing a light receiving device where the yield in the

manuf acture can be increased. [0005] According to the present
invention, there is provided 15 a nethod of manufacturing a |ight
recei ving device, the light receiving dfvice including a |ight
receiving portion, a base substrate portion where this |ight

receiving portion is provided, and a transparent substrate portion
which is phagedisy as tadacudderbesepsebstnat erpoihtegranddt 18 such
| i ght receiving portion, 20 where a resin |ayer containing a photo
curing resifahsSepl aced et wesnid he daraasparent hsubss & al o POFd L& W and
the base substrate portion so as to surround the |light receiving
portion, whensipa idit sebbedatk ;i et ve il Pd ra ddighti d @ EaleVi g1 daviyes-
i ncludes: providing a resin |layer containing a photo curing resin on
a 25 trangpanent gsybsblabaednByea PteT Fbidy fodd SOSPAEHt TWRSreatiey
portions are integrated or on a base substrate where a plurality of

li ght 5eceiayiehg rpaatinensnakegReaw dad rangddngd apl uealsitt ¥ hef rbagective
substrate portions are integrated in such a manner that the resin

| ayer coverghitheckase isipploratiey dhe e aasRakeRE tSUWR 1at @n regions
selectively irradiating the resin layer with light followed by a

devel opi ng ipreeess s ddnt heukest8t8 LBYEh ERFRIAGId HhdAd AN
surrounding at |east the respective light receiving portions on the

base substbair@sPoridinLebans 0fgihes rhansparant j sHbtdad &y iy Brtions
surround portions corresponding to the regions facing the |ight

recei vi ngofokhicons Lofsgheeit ansipat eateSPhsthahe ; paritiiongig diyd dbige
the base 10 substrate into units of the base substrate portions so

that 2o pl ghdlsittstef ithe hasie substipd & P08 14 ONSt AiecOpbathedis so that
dividing the transparent substrate into units of the transparent

substrat e apeniuir@ns 50 dhatha phskk abhbyt 0htbhgokaBTRAIAN sibsiKad e
portions are obtained; and joining the base substrate 15 portion and
t he transﬂ@%@@ﬁﬁ@ﬁﬁ%E@bﬂs@@&@dﬂh&%@t%gﬂeE%@dhﬂfW@BfﬁﬁQ@Q@hnsparent
sgbstrate 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 1ight
receiving device, and thus, the transparent substrate portions
and the base substrate portions can be prevented from shifting
25 1in 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.



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 portion are positioned for eagh i ght receiving device, and
t hus, the transparent substrate portions and the base substrate
portions can be prevented fromshifting 25 in position and the |ike
in many light regehMing:davi ¢e% odthoSanerd i §Binsa! bkecknthlRepase
conventional art. As a result, the yield in the manufacture can be

increasedsypatrate add @M ¢i9RsphPENROLLINARS A3NE 4l Neds @l telvihe
base substrate and the transparen? substrate are respectively

di vi ded, anG iRl etaneshtPerbr-ansPRE &tasdibstE Rt & BOSL F o é‘;ﬂﬁ&eon can
prevented from bei ng damaged when the base substrate is 5 divided. As

a result gf thievld £heh Ybelfyi Bahhg ARRUEACL WL AN he ) Hcrgaseds
[ 0007] In addition, the present “i nventi on provi des nethod of

manuf agt uigiRg g d.i 9Rk 4 %%iuwitngfd@yiiscs,lsbbeulrle;é eklraegﬁitﬁ@gaﬁgﬁccl%_\eiu%

i ncluding a support substrate where a |ight i ving el enent having

a light recgl Wahg pordionyand a base substrate portionprovided with
this light receiving portion is installed, and a transparent
substrat e [g@ht7ijon which is placed so as to face the surface of the
support substrate on which the light 15 receiving elenent is

provi ded, wherera £&83iPibaYyerheoRLRAIJUNT &R O fULLHF: BESI RekBiod of

pl aced between the support substrate and the transparent substrate

portion Sﬁla%%_f{a(?:tsuliri_rr%[bd tieh e 18 e £ $LRL Vi DY ELEMEAL, 1§B§lét he czethad

of manufacturing a |1 recel ving device conprises: providing a

resingdayegl Gt 3hh g izl a Eﬁ?b%r%“%h%%t&%%é“ﬁ%%f% LI 2RYRAT @Bkeiving

substrate where a pluralit y of transparent substrate portions are

integrate@l%%e%%cHa%i%%nﬁeii%ﬁéiréééaéfﬁérbé@&f%%§£¥?E§b%@% substrate

transparent substrate; "selectively irradrating esin layer with

l'i ght fO'b%W%Q&%®be@H§&%Hg%%ﬁ&Q@?@%t%%éé?ﬁiﬁ?ﬁo&%?d%i@!ﬁ%talled

remains sO as 25 to surround portions correspondi Ag to the regions of

the transpayent ¢ syRSHh2Le of GAG A& Ioghl; JifGRIMING LIARNS dd dheo
transparent substrate portions; dividing the transparent
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 themethodof 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 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 substrate portion
via the resin layer after the light receiving 5 elenent is installed
on the support substrate. [0008] In this configuration
according to the present invention, supﬁort substrate where |ight
recei ving el enent having a base substrate portion is installed and

transpar e@hb%tbnsétr@tﬁtjeouﬁ%ts' 98 b &l Netk Dy i Viding: L hee TANSPH £

substrate are joined. Therefore, the base substrate portion and the

transpar eqt, ;3URStI AL POI | P £RE P%aH@?‘atr'e%'%e%u‘MétfkaOE@ SEPDGHSON are
each light receiving device, and thus he transparent substrate

portions %'%(%alb‘f?ecp'a§ﬁdsj~g{§'¥lrrﬂ% € hROS L 985+ Gafb ek Qﬁavtﬁx@ ed abisYBrent

shifting in position and th i ke ina great nunber of

recei vi ng (Ae\iiGes aholhg ohafEa tt'h”éereg%'i‘%éf‘atfli%rcw?%‘ﬁrhtcjr%‘@'ec% itving

As a result the yield in the nmanufacture can I ncr eased

addi tign, ﬂé‘?nefﬁtarh]sng r?@éaﬂ'c?&téé‘tﬁpgofsh %&n% tdg]eﬁx%océupport

substrate where a receiving e enen IS 1Inst ed, are joined
after the folo@nspar ent substrate is divided, and dicing is not carried
out after joini'ng, and therefore, the transparent substrate portion

can be prevent ed, fiom bsh g 9§§%9F>810%§\fo§diﬁﬁtgé enbE S ik on,

manuf acture can be 25 i1 ncrease is ti
prEferabl%up@kﬂﬂhgu%%%&%t@aMﬁErEOllght receiving element having a base

substrate portion is installed and transparent substrate
10 portion cobtained by dividing the transparent substrate are
joined. Therefore, the base substrate portion and the
transparent substrate portion can be positioned with 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, the yieldin themanufacture
can be increased.
In addition, the transparent substrate portion and the
20 support substrate where a light receiving element is installed,
are joined after the transparent substrate is divided, and
dicing is not carried out after Jjoining, 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



have adhesive properties. Furthernore, it is preferable for
the resin layer to be formed of a resin conposition including the
photo curing resin and a filler, and to have a noisture perneability
of 30 [ g/n2 . 2 4h ] 5 or higher when neasured in accordance with
the JI'S Z0208 B net hod . When the resin layer is fornmed of a
resin conposition including a photo cur?ng resin and a filler and has
a noisture perneability of 30 [g/nR.24h] when neasured in accordance

with the J1,9Z0208 B yethod,epLf permeability can be secured between
10 the inner space of the I1ght receiving device surrounded by the

resin |ayer andppbenQuhgh-eSp E?iQt‘é}?éﬁgr&B?erfé'k“tﬁ%yﬁésif‘sl étle.sc“é tye

condensati on can be prevented In e transparent substrate p 1 on

and the b%gn%absffr;itﬁsgg{ {cigﬁpofsrﬁ SFGHEN LRI nd 99%%%&52%11&% resin

preferable for the ncl ude zeolite resu t he

moi st ur e l%%”%{%%'liew dEg%arv‘?ég%o'i@ﬁfréﬁ@ﬁ@ab@ﬁ&%%&fapg[%g/}ri'z]-24h]

Furt her nor e, is preferable for the resi ayer to

118 Br oferabr et PP A (G R A LI AR e

g e et Rsbrchidess Crbuaciod oo 45 pheReh kel

a (neth)acryl oyl group-containin

addi tion in%ﬂ%d%gﬁy% EBSQoiQuF@EShréQPnQ§§l% E?X?ErrSHEjH§% JBmoisture

permeability of 30 [g/m®-24h] when measured in accordance with
the JIS Z0208 B method, air permeability can be secured between
10 the inner space of the light receiving device surrounded by
the resin layer and the ocuter space outside the resin layer.
As a result, condensaticn can be prevented in the transparent
substrateportionand thebase substrateportionfromoccurring.
[0010]
15 It is preferable for the filler to include zeclite.
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 1light
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, the above stepinwhichtheresinlayer remains

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



provi di ng an adhesive | ayer on a surface of the resin layer, the
support substrate and the transparent substrate portion may be joi ned
via the resin | ayer and the adhesive |ayer,or, the base substrate
portion and the transparent substrate portion 5 may be joined via the
resin layer and the adhesive |ayer, and the resin |layer may include a
cyclic olefin resin as the photo curingdresin. In particular,
it is preferable for the cyclic olefin resin to be a norbornene
resin. 10 n .t in | r, incluydes a _cyclic al efin,.resin,.
noi sture aﬁvﬁéﬂ§¥£3§h?é%ﬁ¥%§§% g@ gﬁ%%?ﬁﬁggﬁﬁggcﬁhgfiﬁggr gﬁégelayer’
surrounded, by e resin.layer. As resul t, condensation, can be .
preventedqpﬁ FE@PFangﬁgﬁﬁﬁF”gh5%??&?53poﬁé?%%aﬁﬁaétﬁa 85589§u885Fé98
portion f%on1 %currhgg. 15 @ﬁIEF D%%CBIPTICQ §F THE W%NGS %0013
The above™ddsCFi BATSE) &¢fs '8t h&P T5b] 8¢FS, “Feaf iFedTRRa ZqvaRY 5JeS
are furth larified _in _the preferr enpodi nents_20 ich wll be
descr | bed B SRUBE RESF SN 1T AREAHSanST RGP aF B R (g or Eion
Fi gs. § are views Qg i

SS

DS USRANES > L
mana bt UPEHg OB SR AR aE et 151 nE 147 S LGP RERC 98 df Yes an
i i on: Fig. 2] | an . vi howi ng. t h t
Whon & reblR Fager 1275F SVinan N B BKEDAFCRIe BBt TR b B Broto

curing resin.

b
S
:

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
BRIEF DESCRIPTION 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 o0f the present invention:

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

is provided on a transparent substrate;



9 Fig. 3is a viewshowng a |light receiving device during the
manuf act uri ng process; Fig. 4 is a cross sectional view
showing a Iight receiving device according to the first enbodi nent;
5Figs. 5 are views showing a light receiving device during the
manuf act uri ng process according of the second enbodinent; Fig. 6 is a
pl an vi ew showi ng the state when a resit layer is provided on a base
substrate; Figs. 7 are views showing a light receiving device during

10 the manuf actyigggaa Pee52ACERE0LAG 1 q idlf Lidd Ao dIAY. dEir%g

8 are views show 1 ght receiving ng € manufacturin

process a rdi .t hi dinment; Fig. 9 is across sectional
tHe q{a{?ﬂl at%ﬁd‘&ﬁ@i é}]‘.jo £0D0¢

view showing alig recei g device according to the third

enbodi ment ; 15':%“'9%. 104ks, Er%’é%%eé@f&hQSQJié’J %Woﬁ«g%"c} QQLiagr]__tl recejying

conventional so state inmage sensing device; a :
o o eae NG e gl TR L AR !
lNVEh”%CAI[0015}igS. 5 are views showing a light receiving device during
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 light receiving device during
the manufacturing process according to the third embodiment;
Fig. 9 is a cross sectional view showing a light receiving
device according to the third embodiment;:
15 Fig. 10 is & cross sectional view showing a conventional
solid state image sensing device; and

Figs. 11 are views showlng a conventional manufacturing

process for a solid state image sensing device.

20 BEST MCDE FOR CARRYING OUT THE INVENTION
[0C15]
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
[+ (=]



In the follow ng, the enbodinments of the present invention are
described with reference to the drawi ngs. (First Enbodi nent) 25The
present enbodi nent is described with reference to Figs. 1 to 4.
First, the outline of the nmethod of manufacturing a light 00 10
recei ving device according to the present enbodi ment is described
with reference to Figs. 1 to 4. - 1Phe nmethod of manufacturing a
| i ght receiving device 1 according to the present enbodinent is a
met hod of _nmanufact urj '

T ght 1 ecBrAg i (1B a%é AT R T T
Subst ;?sté‘?:frﬁ%'cﬁ%&% LR b BR KR RS 0%ade | ﬁQSEZEE“t

Curing 10 Tesi nifs HruEH be: AabAEeRe B Brspar ERE oaReEraas %%?ﬁiocﬁ :
rli’é\e?Cf'n;“e bf“r?iﬁlﬁlsgl“*f“ﬂrhaetgr 5’% e g§e°%%a§ﬁ?.ﬂ?ﬂ$§éf>§ﬁ“ﬁ?a§1§8r%é pring

i rov d Si [ a er contall
recei ving jding aresinlay TEEL N IT

1
a phot cﬁrl %ﬁeééﬁg ' ad h

portion 11, a base substrate portion 12A in which this light

g

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 substrate13; selectively
irradiating the resin layer 14 with light, followed by a

+ 20 developingprocess, sothat theresinlayer l4d remains inregions
of the transparent substrate 13 which surround at least portions
corresponding totheregions facing the light receivingportions
11 of the transparent substrate porticns 13A; dividing the
transparent substrate 13 into units of transparent substrate

25 portionsl3Asocastoobtainapluralityoftransparent substrate
portions 13A; dividing the base substrate 12 into units of base

substrate porticons 12A so as to cobtain a plurality of base



on a transparent substrate 13 where a plurality of transparent
substrate portions 13A are integrated in such a manner that the resin
| ayer covers the transparent substrate 13; selectively irradiating
the resin layer 14 with light, followed by a 20 devel opi ng process ,
so that the resin layer 14 remains in regions of the transparent
substrate 13 which surround at |east pddtions corresponding to the
regions facing the |light receiving portions 11 of the transparent

substrate rtiaqns 13A di vi g th transpar ent subst a

ini t5 of FPRRSIAIEnoEhhEhPal A 5e B LY SRS e e PR R Lon
plurality ar ent substr ortions

Gi Vi di not ReasBRlToR SrersBmstn ?a%%s%‘”?ﬁb%?r%l?% 847t FBRs E5AD
so as to Ebtaln 3 pIurallty of base 11 substrate portions 12A; and
joining t & 555 substrate portion 1211 and the transparent substrate

portion 1%%% % a the resin |ayer 14. [0016] 5In the follow ng, the
confi gur ati % f the light receiving device 1 and the nethod of

fact d d tail. The

o Fatel v bR SEELIARE St aR AR e T
t el t 10, The

Fecei vi ng B RS 10H %Iﬁg’cgaﬁﬁf FARb REcERELEo bt Phhdie o o 8 prgee
4, a base substrate rtjon 1 ere a mcro lens array is forned,
a transpa}eﬁfesﬁﬁ§t é&@ orti ?Fﬁ% 1, a light receiving port ion 11
f d of th 14 f d
Surround the 11 BT 78R8 R eE LB BAR AP 122 %%ugeﬁﬁapfl%ﬁﬁa%ﬁﬁaﬁénf
S on mhicg t he base subgﬁgate %ort%og 1 % is_installed. e,
Fig. 4 is%8'¢F8ss SS8G Y vi he*aiPedt'P8f S& Peid cclﬁ"afrc%
the b bst t 1211, the t t bstrat t
1311 20 the suBSt rAE s e See b0 (T L8R pb e, % shaul G he' BRoss

sectional view of Fig. 4, a base substrate portion 12A where
a micro lens array is formed, a transparent substrate portion
13A, a light receivingportion 11 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
perpendicularto thebase substrateportionl2A, thetransparent
substrate portion 13A and the substrate surface of the support

20 substrate 15.

The base substrate portion 12A is, for example, a
semiconductor substrate, and a micro lens array is formed on
this base substrate porticon 12A. The dimensions ¢f 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.



20substrate 15. The base substrate portion 1211 is, for
exanpl e, a sem conductor substrate, and a mcro lens array is forned
on this base substrate portion 1211. The dinensions of this mcro

|l ens array in a plane are smaller than the di nensions of the 25 base
substrate portion 1211 in a plane, and the outer periphery portion of
t he base substrate portion 12A protrudé® to the outside fromthe

mcro lens array. 12 The transparent substrate portion 13A is
pl aced so as to_face the base sub tratq§¥ortion 12A and the |ight
recei ving porti A1t BASPARESRAsE Tt PPortednt DA SaRy2REE so as

dinmensions ipn a plane which are slightly smaller than the di mensions
ot "5 't he. B85E3EB0ET A5 BOPERGT AT Tt 268 Ani g AaaSa ehe v ing
substrate portion  13A covers the Ii%ht receiyinagportion 11 so as .to
pr ot ect tﬁé’rltilé’lﬂ“tl?é’d"eW?%‘sﬁo?Ppﬁﬁ £1© APES t PRASar BRE fdbetmapgions
portion 13A is, for exanple, a g[ass substrate. %0017% 10The resin

| ayer 14 é&hér@%aaﬁrgéﬂgg g6t Ae1BhSe YsEReLi&te thENt £OR 92RCARd AMife OF
transparent substrate portion 13A so _that the base substrate portion
12A and t k&St PASSparert TstHss Prattd Porltd o M 8APARB S 0i RBAS TRAESPageRt
| ayer 14 is placed so as to surround the |ight receiving portion 11
on the ba§&PSFSTRaPe o5 PorkIorF AP anth ¢ of HBHt i AeaeivaRe POrinioPhdl
| ocation of the outer periphery portion of the resin |ayer 14 and the
| ocati on &P &heC I Pet M phdLP Lot ¢ ¢ bhi BF PORE itoahsparEift tsaBsprarat
portion 13A approximately cojncide. A photoelectric conversion
portion, ROPSEEGME B FihelP20idn tAE FERBPSur fadd 6¥S tHEP 36 ohte

receiving portion 11, that is to say, the base substrate portion 12A,
so that [il§RtHeceived by the light receiving portion 11 is converted

to an_electrical signal. The suEport substrate 15 is a substrate
wher el @ The resin layer 14 adheres directly to the base substrate

portion 12A and the transparent substrate portion 13A so that
the base substrate portion 123 and the transparent substrate
portion 13A are joined. This resin layer 14 is placed so as
to surround the 1ight receiving portion 11 on the base substrate
15 portion 123 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
pertion 13A approximately coincide.
A photoelectric conversion portion, not shown, is formed
20 on the lower surface of the light receiving pcrtion 11, that
is to say, the base substrateportion 12A, so that 1ight received
by the light 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,



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 wres W Concretely, 13 the
outer periphery portion of the base substrate portion 12A which
protrudes to the outside fromthe mcro |lens array and the support
substrate 15 are connected through the I¥ondi ng wires W Accordingly,
the bonding wires Ware placed outside the 5 resin |ayer 14. [0018]

N LI Bk, oAy LBF, TP o FRMLBELA 1.8 L
1 R AP, LIS A S PR TS 2o e
D1V 1 DOl AESOBRRLL, btk BorLions 1A e (DB ed, ..
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is a photo Curiﬂgﬁadhes've filmaccording to the present enbodi nent.
An adhesi ¥&3F0 9% hakted to the transparent substrate 13 according
to the 20[%%%% nt enbodi nent. [0019]

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 a plurality 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, theconfigurationof the adhesive filmis described.

The adhesive film is formed of a resin composition
including a phcto 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



Here, the configuration of the adhesive filmis described. The
adhesive filmis formed of a resin conposition including a photo
curing resin and a filler, and it is preferable 25 for the noisture
perneability to be 30 [glnR.24h] or higher when neasured in
accordance with the JI'S Z0208 B nethod. It is preferable for the

noi sture perneability of the 14 adhesilde filmto be 40 [g/nR.24h] or
hi gher, and preferably 50 [g/nR.24h] to 200 [g/nR.24h]. In the case

where the isture permeability is Less than the lower limt value
condensat 26N SSonk | ééhﬁﬁ?‘é% g%f@it%{ﬂﬁlﬁr EVeRE ed?} Pﬁ@%erably
t ranspar ent ups tep ion 13A and the |like of the light |

recei vi ng%&eegz% 15‘1’}?]{1 ttohéééa[s%% r@qt'heIﬁnfrl%? GRS SpEP RERIGNS Ppisture
exceeds the upper, Iimt value, the fil forniggrproperties of the .
adhesi ve PRTHESHE ed Spd&sRet PAT TP OO YTe 1Atiidt URd USer RRABFPFRY 10D
can be eval uated at 40C79096fo||§§jn t he water vapor perneability 10
cup net ho§OLFIFSMAF268 "B reb Aoty ?h%n‘éhyé%%‘é*?%e iATmth&vEhgngPaTent
t hi ckness of 100 pm [ 0020] ﬁg the photo curing resin, ultraviolet
ray cufingPeHTRdoPORALER T andi ¢ olperehit hits! bah hddpe yddudevice
conpound, 15 ultraviolet ray curing resins of which the main
conponent li's 4PetR8nE2&8r yi&Ee ARSI HASERe2P 1 Lt bY hareeeds the
acryl ate oligomer, .and ultraviolet ray curing resins of which the
mai n conp&RETE Lamat Yehee. gt fyda Sereipedl Fepnfthesqthipecargesive

i sting of epoxy based resins and vinyl phenol based resins can be
cited film Sometimes become infericrxr. Themoisture permeability can

be evaluated at 40°C/90% following the water vapor permeability

10 cup method (JIS 20208 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 onetype selected fromthe groupconsisting
of epoxy based resins and vinyl phencl 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



20 as exanpl es. From anong these, ultraviolet ray curing
resins of which the main conponent is an acryl based conpound are
preferable. The rate of curing when irradiated with light is fast in
acryl based conpounds, and thus, the resin can be patterned with a 25
relatively small anount of exposure to light. [0021] As the acryl
based conpound, acrylic ester nononersl&nd 15 nethacrylic ester
nononmers can be cited, and concretely bi functi onal acryl ates such as
et hyl ene di a,cryl ate, ethylene col di et hacry] at e,

1, 6- hexang‘&)‘é acdﬁyaldr%/leastreer e Wakane F‘% bgi Fréf:ﬁgcr)ﬂ“é‘{ & OTHI RR%SH § Y

di acryl ate,, ycerin 5 dimet hacryl ate, 1,10-decanedi.ol diacryl ate and
1 36 Heonmidi C%qmlhﬁwﬂa%es@WM&%?FBM@PH&@W&% S e
trimethyl ropane triacrylate, tri IoIpro anetrlnethacr | at e,
bent acr yt FEPYGENS G0 i huht GEP V¢ hbr ¢ 61 SCPEre rylate,
di pentaerythrytol 10 hexaacr | at e and d| pent aer yt hr yto

hexamet hadr YR 2NEHH Ye e HP‘5‘C’I'lfryc}n:‘it&‘n’or‘i’?&tht"?é@w\%fl dééF?Wllé‘té’stgﬂyF@rln
preferable and ac[?yllc ester or methacr ¢ al k¥L ester of which the
car bon® nufB&e i Giie A rer 'pJoQ'f‘ii%‘Flali@dioiodiSCFé’ paetiedd arly

pr ef er abl e [00022] 15Though, the content of the photo curing resin

(ul travi ollet drftflr é%%rﬁlﬁtl?%cﬁb%abért’i“E&FélfFl?CItllr?intaéd agmplates
content is preferably wei ght% to 60 wei ght % of the total of the
resin conBd&it iB6n Mo Yy Y hePBRRRE VBT A FRY LaRE  mbrd Terienercdm semane
weight%to 30 weight% |In the case where the content is |less 20 than
t he | ower tlrllﬁ‘letth\%rd’elatt%e RRINe3F VR RF L RPS ofBE PREY Lé&/not be
patterned through irradiation with ultraviolet rays, while in the
case wher Bepﬁéeédrﬁf%ﬂt@xcte‘é’d%e%%%bb%er i ﬁ??eﬁéla@éytthdfé’troésu n
becones too soft and the sheet properties before irradiation with

ul t r at ol BEXRAGE Ydarhst idmss PSR G fidi T orol g papsfhacrylate, can be

cited. From among these, acrylic ester is preferable, and
acrylic ester or methacrylic alkyl ester of which the carbon
number intheesterportionisl tolbisparticularlypreferable.
[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
weight% to 30 welght®%. In 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 scft and the sheet properties bhefore
irradiation with ultraviolet rays sometimes become inferior.

25 {0023]

Furthermore, it is preferable for the adhesive film to

contain a photopolymerization initiator.



Furthernmore, it is preferable for the adhesive filmto contain a

phot opol yneri zation initiator. 16 Asa result, the adhesive
filmcan be efficiently patterned through photopol yneri zati on.

As the photopol yneri zation initiator, benzophenone, acetophenone,
benzoi n, benzoi ni sobutyl ether, benzoin nmethyl 5 benzoate,

benzoi nbenzoat e, benzoi nnet hyl et her, béikzyl phenyl sulfide, benzyl,

di benzyl and di acetyl can be cited as exanpl es. Though t he
content of the photopol ynmerjzatjon jnitiator is naot_particul ar

T ted, the CoRE SrieTey by bh e SR b Ll G e 68 Yk HLBK B LREned
total of e resin conposition, 10, and nore preferably 0.8 weight%to
2.5 meigh%&foﬁialﬁ§° e el thkiCBntent is less than the | over
limt value, the effects of initiating photopolyneri zation sonetines
deteriorate , il ENFnPPRGORALYMERACE LR CORtGM & ekc oatR 2 PRESIRPEr
limt value, the reactivity hecones too hiq? and the preservabilit
and 15 re&6FPHOPST SOt PRESOLOwePSPEBHR4 Sorutyl eifigthePRBizo1n {“eit)él'yl
preferable for the adhesive filmto additionally include a

t her noset PPAGOPESI P e RO+ A& F&atsscP e AQL REG Y 18U BFae RSyl phenyl
phenolic resins 20 such_ as phenyl novolac resins, cresol novol ac
resins andUbfdpfend?n 2y hoWditsd 2%sp e diafsiolt eapdhs rétedas agaredse -
phenolic resin, bisphenol type epoxy resins such as bi sphenol A epoxy
resins and bisdﬂ@%% hﬁﬂéiéiy”¥%§iﬁ§,th%v&ﬂ%&°?9bém@66%§tﬂ€§ih§1§&éﬁ°r
as novol a¢ epoxy resins and creso] novol ac epoxy 25 resins, epoxy
resins sutf 28thiPpRdriA A/ ehldfdt ¢dsi hBS SPPtRBENd St PFe TRl ¥ e&- 5
ins , triphenol nethane type epoxy resins , alkyl nodified triphenol
met hane tyﬁéggﬁgx§oréswﬁigngigﬁ fdie total of the resin composition,

10 and more preferably 0.8 weight% to 2.5 weight%. 1In the case
where the content is less than the lower 1limit value, the effects
of initiatingphotopolymerizationsometimesdeteriorate, while
in the case where the content exceeds the upper limit value,
the reactivity becomes too high and the preservability and

15 resclution 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 rescl
phenolic resin, bisphenol type epoxy resins such as bisphenol
A epoxy resins and bisphencl F epoxy resins, novolac type epoxy
resins such as novolac epoxy resins and cresol novolac epoxry

25 resins, epoxy resins such as biphenyl type epoxy resins,
stilbene type epoxyresins, triphenolmethane typeepoxyresins,

alkyl modified triphenol methane type epoxy resins, triazine



17 nucl eus-contai ning epoxy res ins and dicycl opentadi ene nodified
phenol type epoxy resins, resins having a triazine ring such as urea
resins and nelam ne resins , unsaturated polyester res ins ,

bi smal ei mi de resins, polyurethane resins, diallyl phthalate 5 resins,
silicone resins, resins having a benzooxazine ring and cyanate ester
resins can be cited as exanples, and thidse may be used al one or m xed
for use. From anong these, epoxy resins are particularly preferable.
As a result, the resistance to heat and adhesi veness can. further be

i ncr eased MUFBEHEISPRLaINING RPQHYLS TS ?‘Bdfjécp’ucgf’é’reé’dﬁaé“ted‘%@%dbétlﬁd
an epoxy resin which is solid at roomtenperature (particgularly a

bi sphenol Ph§pelepdRy FESKY) F&Rd"En EFSHY St Béi"ﬁnﬁhﬁcﬁrﬁézw&uran& such
roomtenperature (particularly a s ili,cone nodified epoxy resin which
15 is |iqgfPdrae F%gh{l?é\?&éil%%%mweé?stwfelb%%t‘ﬂ%%FﬁFi PASY §<tf £SS&R S
adhesive fil mhaving both excellent flexibility and resolution can be
provi ded RAPME1RAMACE McTd the AP Siemans o Hekit s [Db2b] Y dorhblhghate
the content of the thernosetting resin is not particularly |imted,

t he coht eRESELESpret &t aBN§ 4D 1RF gl BO VhSPoh 0o A 4e? Y e 1ingF and
the resin conposition form ng the adhesive film and nore preferably
15 wei ght 9988235 REFGHt ¥ SER St KETcRSeChh8Fe2fhe*BALESt P& E8§SEnERY

the lower limt val ue, _ _
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 is liguid at room temperature) as the epoxy resin. As a result,
an adhesive film having becth 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 limit 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



25 the effects of increasing the resistance to heat sonetines
deteriorate, while in the case where the content exceeds the upper
limt value, the effects of increasing the toughness of 18 the
adhesive filmsonetinmes deteriorate. [0027] Furthernore, it is
preferable for the adhesive filmto include a curing resin which can
be cured both by light and 5 heat. As as8result , conpatibil ity

bet ween the photo curing resin and the thernosetting resin can be
increased, and as a result, the strength of the adhesive filmafter
curing (phBto28hetiy ardd ettt hgfetaniBEaftRcr eased. [0028] 10As
t he curin% resin which can be cured both by Iight and heat,
thernnsettpﬂé7ﬂesins havi ng a photoreactive group such as an acryl oyl
group, a nethacryloyl group or a vinyl group, and photo curing resins
havi ng a heat r&&EtPeEIgFBuplSuth %585%@5&%%@?053? adpRERYR £11m to
hydr oxi de ,.group, an al coholic 15 hydroxi de group, a carboxylic group,
aci d anhydPFdddeaR SR Ig9rGFr fand et yaatatee grwipd cant beP i t dahhsand
exampl es. Concretely, (neth) acrylicnodified phenolic resins, acryl
copol yier PRE&i:nsARAE $RU At c SPPRRA R grouBe Angeat e PYPt§rooupt nhrgsin
side chain, and a (neth)acryl oyl group-containing (nmeth)acrylate

pol ymer 28NEahl®d GHRRE ey oY difohg: Gidske ineradaedyl3od fodpf regult,
phenol i cresi nsarepreferable. Asa result, analkali solution which

pl aces |ithresbiragRhofft hBeepdhedhiBnEiéBnabbeysedr 489alBboEpPopering
instead of an organic solvent, and at the sane tine, the resistance
to heat caRdbé&éhgampesittédg) 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 can be 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
phenclicresins arepreferable. Asaresult, analkali solution
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 f0029]

In the case of a thermosetting resin having the photo

reactive group, though the mecdification ratio (substitution



25[0029] In the case of a thernosetting resin having the photo 19
ratio) of the photo reactive group is not particularly limted, the
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 |ight
and heat (total of photo reactive group and heat 5 reactive group),
and nore preferably 30%to 70% In thel@ase where the anount of

nodi fication is within the range, the resolution is particularly

excellent. [Q030] _In the case of a photo curing resin having the, heat
reactive fédegu%?tﬁﬁbﬂﬁﬂthﬁF%ﬁﬁﬁY &L P T o PES GBS At Yo RAL BSly

of the heat reactive group is.not particularly |imted, the

modi f i cat i%ﬁ Peetd L %&Pé‘f EREBI% l?o%rffc?esfé&lé%/ 4% ttoongP gf the total
reactive roug in the,curing resin ﬁhich can be qgured, both by |ight
and heat gFoF P bF2phot’G PEREPI vB BREupUEABINEEE *ReYBEFReC?E GrofpYed
and nore preferable 30%to 70% In the case where the anpunt of

modi i cat BBﬁhi BYwi tHih A PEANgATOFRE PEFUTRULD FrPd &t bEs t9T QR ANy heat
excel l ent. [0031] Thou%h the content of the curing resin which can be
cured 20 BEERtEY S PEREPANAREAECTE PioREparPL¥uPAF Iy 11GR 1 ed D the case
content is preferably 15 weight%to 50 wei ght% of the total of the
resin confB8F€i SRS GMAYTE the BRNeSHYRE PN Sakd thd e thceffa s v BPoe
weight%to 40 weight% In the case where the content is |less than the
| over | i nFeSPaMGEECT He S AT hceeasihgthe 25 conpatibility
sonetinmes deteriorate, while in the case where the content exceeds

t he upper[Ppﬁpﬂ val ue, the devel oping properties and resol ution

sonmeti nes becone inferior. , , . ,
Inthe case of aphoteocuringresinhaving the heat reactive

10 group, though the modification ratio (substitution ratio) of
the heat reactive group i1s 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 photoc reactivegroupandheat reactive

15 group), and more preferable 30% to 70%. In the case where the
amount of medification is within the range, the resoclutien 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
compesition forming the adhesive film, and more preferably 20
weight% to 40 weight%. In the case where the content is less
tharn 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 resoclution sometimes become inferior.



20 [ 00321 It is preferable for the adhesive filmto includea
filler. Afiller is an inportant conponent which nmakes it possible to
control the noisture perneability of the adhesive film 5 As the
filler, fillers in fiber formsuch as alum na fibers and gl ass
fibers, fillers in needle formsuch as potassiumtitanate,

wol | astonite, al um num borate, magnesi @m hydroxide in needle form and
whi skers, fillers in plate formsuch as talc, mca, sericite, glass
fl akes, gr%ﬁgite in scale formand cal cium 10 carbonate in plate form
fillers in keri cal form (granul ar formsuchascal ci uncar bonat e,

silica,meltedsiljica,sintered clay and clay which is not sintered, _and
porous fillers Such %’éeé%ﬁ?}i)%% fg’r’r”d&é? 3C0E Sgel® g?:%l’ﬁ G5elRFLR ezfs&ller'
exanples. _One_or npre types of these fillers nmay be m xed for use.
From among 151fREsES POrGRCFT 31 er LUK e ST MAAE S g BPESLbIe to
t henmoi sture perneability of the adhesive film.can be increased.
Though t hECRFEPagd NFartdid e 4f etReabi Lt he PF| Fbe psihpsive film.
particularly limted, the dianeter is preferably 0.01 pmto 90 UL
and nove preferbirect A1hedt 6140 85 11 F 10fe £258 DFRAS R WHe b bPage
particle diameter exceeds the upper |imt value, the appearance of
the film 88RefilASS Feciiey tef , 1orrefel PeSBIHt SEE SRt Podtum
while in the case where the average particle diameter is |ess than,
the | ower tRFAPELEal HEL LGOS sBABILREE BeEsies %68?eéﬂuﬂh%Y9Fﬁ§lGﬁ
pasting through 25 application of heat. [0033] The average particle
di anet er éarf‘%%dqﬁéé’lﬁ“b@nﬁé’i}}fg%k?%?' fjqlers in plate formsuch 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 fillers arepreferable. Asaresult, themoisture
permeability of the adhesive film can be increased.

Though the averadge 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 uym. 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



exanple, a laser diffraction type particle size distribution

measuri ng apparatus SALD- 7000 (nmade by Shi madzu Cor poration).

Though the content of the filler is not particularly limted, the
content is preferably 5 weight%to 70 weight% of 5 the total of the
resin conposition which forms the adhesive film and nore preferably
20 weight%to 50 weight% In the case w®here the content exceeds the
upper limt value, the adhesi on sonetinmes becones poor at the tine of
pasting throu appl ication,of heat, while in the_case where the _,
Pont ent | Sxa0leso o haRcE gt F6REF CERM £ VDRI Ber thRdensraburest Fibut ion
perneability sonmetines becones_ | ow, sg thaqs he substrate cannot  be

i mproved F‘ﬁatsélrrﬁélgoflp%ﬁaéﬁéa%%jﬂ."]PB 3124t Q% SprBperabt 8T PR asecy) -
porous filler as the filler. 15 In the case where a porous filler is
used as the filTRPUIRhENGVEPEGE S0PE dilsnetiell oF thenpbrBREtLFPLEr Livs
preferably 0.1 nmto 5 nn}; and_ nore Preferably 0,3 nmto 1 nm |In the
case wher eélféc8velfB§eCPBFENY| ARt BT T ekeReYs® tHe Upbert e iTh tedahds, of
there is a possibility that the resin conponent may partially 20
enter ¥nt&PEhéOpEresT KAFpESHG EFRIDLWhiTRIFh FhEMEatBeVWREPESERE
average pore dianmeter is less than the lower |imt _value, the water
absor bi ng Lpért oPRENE@ NSoRSSE e AR ¥ he? ef Bt 8t Ehkonslstgights. In the
permeability of the adhesive filmsonmetinmes |owers. [00351 25As
concret e ERARPMESTSF ife GROHRRL FE¥FReIS nblBCcUPRE Isilddd Hdei®f the
crystalline zeolite can _be cited. Crystalline zeolite can be

repr esent 8308y 1OReS PBET SR T YEABRAIPFOF At Ahe bhmgmihgaAtioy kkiropgh

yH20 M netal cationn: val ence ) :
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 preferabkly 0.3 nm to 1 nm. In the case
where the average pore diameter exceeds the upper limit 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,
themoisture permeabilityoftheadhesivefilmsometimes 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 follcwing general formula.



[0036] As the crystal type of the crystal zeolite, 3A, 4A, 5A 5 and
13X can be cited, and type 3A and type 4A is preferable for use, from
the point of view of effectively preventing condensation. [0037]
Though the force of adsorption [Ql] of the filler at room 10
tenperature is not particularl y limted, the force is preferably 7
[g/100 g of filler] or nore, and nore peeferably 15 [g/ 100 g of
filler] or nore. In the case where the force of adsorption at room
tenperature is less than the lower limt value, the water absorbing
perf ormance of N#eCfRt1y ASWeer yHaRd the 15 noisture perneability of

t he adhesive filmsonetines | owers. The force of adsorption
[QL] at room t ehperdk @t ec@hhaBe obt ai Réd VBy SP&&suring the increase in
wei ght of the filler that has been conpletely dried through

applicati 6R%flheat in an al um num cup and has been left in an

envi ronment of 25C/ 50% 20f or_ 168 hours. [0038] Furt hernore,

t hough the forcdt dfhadsorptdbntYep|obfthihec¥YFtat agobdEeis3fot 42/ SA
particularly limted, the force is preferably 3 [g/100 g of filler

or nmore, &R ABreCprePsr &8N Ay (PR Htd fiyRerjl ot Snprefeppbhe
the force of adsorption maintains the value even at the tenperature
of 60C, theEFeudfe SEP8 SFeRIIHE ¢ hpYboV nglt RELEL§HIelecAnARNLing

device 1 in terns 23
condensation.

[0037]
Though the force of adscrption [Q1l]) 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] ormore. In the case where the force of adsorption
at room temperature is less than the lower limit value, the
water absorbing perfcrmance of the filler lowers and the
15 moisture permeability of the adhesive film sometimes lowers.

The force of adsorption [Q1l] at room temperature can be
obtained by measuring the increase in weight of the filler that
has been completely dried through application cof heat in an
aluminum cup and has been left in an environment of 25°C/50%

20 for 168 hours.
[003B]

Furthermore, though the force of adsorption [Q2] of the
filler at 60°C is not particularly limited, the force is
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



of condensation. [0039] The force of adsorption [@] at 60C
can be obtained by neasuring the increase in weight of the filler
that has been 5 conpletely dried through application of heat in an

al um num cup and has been left in an environment of 60C/ 90% for 168
hours. [0040] Though the rel ationship between the force of adsorption
10 [Ql] at roomtenperature and the fofde of adsorption [Q] at 60C
is not particularly limted, it is preferable for the relationship to

satisfy tg%[é%%b%ﬁg%%d%ﬁLatiOnShip' 0.4 x [Ql] < [Q] [0041] 15In the

case where satisfy the above relationship fornula,
t here are[gﬁgbicular effects of inproving the inside of the |ight
recei vi ng eviée 1 in ternms of condensation. This is because the

{enper at or 65, AR RS Sl O S HATHE 141 | AP W S SPIT Pgr ORERAPEhEY
g o1 ShUGE RSLIENLL L, RU 3, Ratell baeLE 00 L TRELR Mo
adhesiye L A0 NSHRP S RIS £ 8 1S 20 Mo L 89520001 LS
cup and has been left in an environment of 60°C/90% for 168

hours,

[0040]
Though the relationship between the force of adsorption

10 [Q1] at room temperature and the force of adscrption [QZ2] at
60°C is not particularly limited, it is preferable for the
relationship to satisfy the following relationship.

0.4 x [Q1}) < [0Q2]
[0041}

15 In the case where [Ql] and [Q2] satisfy the above
relationship formula, thereareparticulareffects of 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 nc¢ phenomenon of condensation.



25 the light receiving device 1 when the tenperature is |owered from
a high tenperature to roomtenperature, and thus, there is no
phenonmenon of condensation. 24 The resin conposition formng
t he adhesive filmmay contain such additives as a plastic resin, a

| evel i ng agent, a defoam ng agent or a coupling agent in addition to
the curing resin and filler as describeéd above, as |ong as the object
of 5 the present invention can be achieved. [0042] I n
addition, it is preferable for the adhesive filmto have adhesi veness
to such a degr eE'ast fdtNt GOPBEF LG thivd HOSh Mt Al SUbSE r Bt &M 1824t
the time of the dicipng which will 10 be descri bed bel ow. [0043]

Next, a pHBPGaHﬁSEqu‘ Bddd ey SePEchi RERFELFr aBFaPe EnkSuahe8FVRIFPEM
with light. As a result, portions of, the adhesive filmwhich are

i rradi at e WP YRR Y PO’ SR BRI AE M5 1 RohEdt VEOR | §qnting curing
devel oped in _a devel oper (for_ exanple an al kaline solution, an,

organi c s&PFaRt 3Bf theleri@y FIeF1hef P expostt 44919 idghthepepirshsof
which are not irradiated with Iight dissolve in the devel oper and are
renoved,  BRE BECEREtsdmyanitieon tFrt pof t #oRsEWAAeh are irradiated with
| ight do not dissolve 20 in the devel oper and remain. According to
the presehfOérthodi ment, the adhesive filmremains in regions of the
transparent substrate 13 other than portions R corresponding to the
regions facing theddightoRece vihPpoterapsc1iopftipeadhesive film to
transparent substrateporti ons 13A(seeFig.1(B)). Concretely, 25 as
shown in PRESpPERCVILERNEESSFiITY UCh he gﬁ%é%?vésfppﬁ1ﬁ§n§ﬁ@§iﬁf%ﬂi?ﬁe
formso as to surround the portions R corresponding to regions of the
transpar eht 28GBsErACeSBBEEFORS 130 F kg ime of the dicing which will

10 be described below.
[0043}

Next, a photo mask is used toc 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
dissclve 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 f£ilm remains in regions c¢f the
transparent substrate 13 other than portions R corresponding
to the regicns facing the ligﬁt receiving porticns 11 cof the
transparent substrateportions 132 (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



25 the light receiving portions 11. [0044] After that, the
transparent substrate 13 is diced and a plurality of transparent
substrate portions 13A are obtained. 5 According to the present
enbodi ment, the adhesive filmis provided so as to surround the
portions R corresponding to the regions facing the |ight receiving
portions 11, and therefore, when the tié&nsparent substrate 13 is
di ced, the adhesive filmis also diced (see dicing lines Ain Fig.
as, shown in_Fi transparent substrate

1(B 10
pgr%?ons i3 Ra r%%%¢ﬁ?%5¥%%ﬁ% ?%§E+0g§ i “frame formis provided can

be Obta'nﬁgo4 3045] Next, base substrate portions 12A in
which lig & eiving 15 portions 11 forned of a mcro lens array are
provi ded are pref Concretely, hown in Fig. 3, abase

D lbstrate 12 WheFBes BaFal 05 oF sBa6e SiHo TR Gat Bbr (| obs 19ACR e and

i ntegrated ared. 20Next, a plurality of mcro |lens arrays are
f or ned on%@&ﬁg gt%&&ﬁ?%ﬁépiéeaFﬁﬁQ&ﬁ%%gﬁﬁﬁ&}HQH%iéﬁﬁ¥eOb ained.
After that t he base squ%rate 12 is diced into units _of mcro |ens
arrays® (URCESTEHNY dit TR P ¥A 3" boP RPBAE RS ee tisciafRagines B im 1s

Fig. 3). Asa result, base substrate portions )
provided 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 134 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 a result, base substrate portions

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

Next, thesebase substrate portion 123 and the transparent



25 12A in which a light receiving portion 11 is provided are
obt ai ned. Next, these base substrate portion 12A and the transparent
26 substrate portion 13A are placed so as to face each other, and
thus positioned . At this tine , a resin layer 14 is placed between

t he base substrate portion 12A and the transparent substrate portion
13A. 5Then, pressure is applied to thez2lbase substrate portion 12A and
the transparent substrate portion 13A, or pressed agai nst each ot her

t hrough application of heat, As a result, the base substrate portion
12A and t REPStERSFaPeRt i80bs PPa1 6S ﬁblrac‘f% SP3ASate st &Gh Qtyee, and
resin layer 14. 10Furthernore, each base substrate yontion 12A and

t r anspar ef USRI N 9or t iAnth3A L IR hraF éndasterd! { hPquigFaheeF usrR
| ayer 14, is installed on a support substrate 15, and interconnects
on the suppSrPas@bstPateats RRYITERE bade2BHbsheat B2 pBPRIBAL 1A gEEate
el ectrically connected through 15 bonding wires W Through t he
above proP€s$d®n |43t receiving devices 1 can be obtained. [0046]
Next, the working effects of the present enbodi nent are 20 descri bed.
Accordf ng to t hENpR esrfes ewbddi IreiP 1 44tk UeasdeshBser avbstpagfdreréion

transparent substrate 13 are respectively divided,
12A and the transparent substrate portion 13A, or pressed

against each other through application of heat. As a result,
the base substrate portion 124 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



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 27 transparentsubstrateportionsandthebase
substrate portions can be prevented fra@m shifting in positionin a
great nunber of light receiving devices at the sanme tinme, unlike in
the conventional art. As a result, the yield in the manufacture 5 can
be i ncrea$é@nsparent spbsfgpte ROt henpade sipRash substaqd ¢ pertions
transparent substrate 13 are respectively divided, and after that,
the porti 648 BRePf8YRBESdahdoMhérefsis8d tRePPPARFARr &Rt 2sUBSRFafRMber
portion 13A can be prevented from being danaged at the tinme 10 of

di ci ng ofoﬁhé16§§eﬁﬁﬂﬁﬁW%ﬁQaQEﬁlgﬁsaageEH?t?aﬂﬁetﬁﬂéhdqq¥%ﬂﬁaln the
manuf acture can be increased. [0047] In addition, according to
the presefPPERBSAIORSAt 25the PEsPnrPaYeE  18hEayhesHvenf FPfneRUEBERBYS
of a resin conposition 15 including a photo curing resin and a
filler? af@8"hBS &NF3iSXf%E perneability of 30 [g/n2-24h] or higher
when neasured in accordance with the JI'S Z0208 Bnet hod. Thus, air
perneability cah deeired bt weenet hels hhvEespacenduirouhiRrUsBIrens
resin |ayer 14 of the light receiving device 1 and the outer space 20
out si de t RELEESARE dyferr TR rePeCE B8Rl Y, dtBREBAsarNEn adds b hat, the
prevented in the transparent substratefportions 13A and the base
subst r at ePp&LEPHFs2 12A T+ 9s ot tingg e flootu8Fhent BaBFPRERN T ebELERAE

rate of acryl based conpounds
poertion 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 including a photo curing resin and a filler, and has atnoisturg
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 smaill amount of



25 is high when irradiated with light. Accordingly, in the case where
t he adhesive filmincludes an acryl based conmpound, the adhesive film
can be exposed to a relatively small anount of 28 light.

Furt hernore, when the adhesive filmincludes a thernosetting resin,

t he base substrate portions 12A and the transparent substrate
portions 1 3A can be pasted w thout faiZlBure 5 through thernosetting
after the adhesive filmis exposed to |ight and patterned. I n
addi tion, whgp the thernosetting resin is an epoxy resin, the

resi stancé*§teat of the resin | ayer 14 in the light receiving
devices 1 can be ipcreased, and at the sane ting,. 10,.th dhesi veness
bet ween the restETAFEROIE" afltoPnd g bsts at B0t PFORSCT2A and
between the resin | ayer 14 ,and the transparent substrate rtions, 13A
can bo | nEREIIRTE TSI S h&T o ke S SRDT SEHE SEHBRAtIS 1 I ArudDe
a curing 15 resin which can be cured bo by light and heat, the,
conpat i bi A SBERETENS FRdL pAbE & i HE igéicﬁ%%l’?ﬁéefjﬁ@r%%? tRAgure
resin can be increased, and as a result, the strength_ of the adhesive

film aftetPE@Mg LOSHRT Uity ANE T N FroReteFhYF EahmbésSi REPES&EdE®
light 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 12A 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 resinwhichcanbecuredbothby light andheat, the compatibility
between the photeo 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 describedwith 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



20[ 0050] ( Second Enbodi nent) The met hod of manufacturing a

| i ght receiving device 1 according to the present enbodinent is
described with reference to Figs. 5. 25The nmethod of manufacturing a
| i ght receiving device 1 according to the present enbodi nent

i ncludes: pasting a resin layer 14 containing a photo curing resin
29 on a base substrate 12 on which a plgrality of |ight receiving
portions 11 are provided and where aplurality of base substrate

portions 12A are integrated as to,cover the base substrate 12;
Sel ectiveP§ Priats AUHR A4 nesPh TAYER AP LT 15 G, 18908 FEREAVEPT
devel opnment, . so thfg t he resig@é%¥§éﬁﬁ4 remains i i

, ln regiggf whi ch
surround BPIEELSS t h&1ReRpREL SFECRPYIEAG 1pdht PORE SPISYRSERAte
base substrate 12;1%ividing t he basg substrate 12 into units of base
subst r at ePRSFLCoTs 1124255 thatIR3pFPhr 8PidS Y cPISE SHEsPPaCeSUREATAE
obt ai ned; _dividing 10 the transparent substrate 13 into units of,
regi ons WHFEh SEFFET WS urii 3L DF LY ghier 8EELYI hGYSSr thidors B Kbght,
that a plurality of transparent substrate portions 13A are obtai ned,;
and j of ni A LAY ALY SFISHORTE Hor t§DrE DA G THel R r hpEpEr At Temains
substrate portign 13A via the resin layer 14, which is provided so as
15 to sur FBURGILRES NEHICH cTBTRAWRE pdFt $BRET1Ehe gesPRCtive Light
present enbodinent is different fromthe above-described enbodi nent
in that ahS&8R¥dNgePPItHOMSedilnOPayBE 2a7e| sUBasFaget 62¢hdividing the
transparent substrate 13 in the ) ,

base substrate 12 into units of base substrate portions 12A
so that apluralityof base substrates 12Aare obtained; dividing
10 the transparent substrate 13 into 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
portion 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-described embodiment inthat anadhesive film (resin layer
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 embocdiment.
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



20 above-descri bed enbodi nent, while an adhesive filmis pasted to

t he base substrate 12 in the present enbodi nent (see Figs. 5(A) and
5(B)). Oher points are the sane as in the above-descri bed

enbodi nment . The adhesive filmis pasted so as to integrally
cover 25 the plurality of light receiving portions 11 on the base
substrate 12. In addition, the adhesiveéofilmis selectively
irradiated 30 with light and portions which are not irradiated are
renoved t hrough a devel opi ng process so that the adhesive film

remai ns iH1F89?6H§to?H€rPPﬁ hOPﬁeWPé§BeéFPv%°Fibﬁ%a?éééﬁgiﬂﬁepB?FPHﬁg
11 on the base substrate 12 (see Fig. 5(C%). Here, as shown 5 in Fig.
6, the adhBEPRENS# 98 FeheR Hd P or i ussl Pyt dthpactiesis s Aitmaremeépm
so as to surround the respective light receiving portions 11. After
that, thelBaS®Js0Bsteher 3w tdicc£§SPRCS 1% £49bE FRSpBa¥LNgePPEERPNS
receiving_ portions 11. The adhesive filmis not diced when the base
subst rat eli20nsthpckasesesbateprng 161 ilres Eipn Eilg) ) 5(di§re. as shown
Here, it is preferable for the adhesive filmto have adhesiveness to
such a degrlelglcas ot Nec? Plees 17 ik thé ehaded SsiBst Pdig alld bt of heo ¥ | fgns
of dicing, After that, the transparent substrate 13 is

di vi ded i AbofnEM@fiqaEn §° pEQE iFS B WK dd\FeF cERECRURal LB tore TR GHENT
receiving portions_11. Then, the transparent substrate portion
13A and tRerbasesstibst rafkepothibn UPA e Fadisdd ateyethhérs ditgechénto
resin layer 14 in frame form Thus, |ight receiving devices 1 which
are 20 thendhFee hs osmese it LRghabbYec deseeinsud ¥bddilmrenf heapdbesive
obt ai ned. [0052] According to the present enbodi ment, the sane

effects ad§lim kheohkmblecdedan beg kafifodnReRtr 2E8nl Hé sobt aeAdEcaAdcing

10 lines C in Fig. 5(C)).

Here, it is preferable for the adhesive film to have
adhesiveness to such a degree as ndt to peel from the base
subsgtrate 12 at the time of dicing.

Bfter that, the transparent substrate 13 is divided into

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

Then, the transparent substrate portion 132 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.
f0052]

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 is not diced when the base substrate 12 is



25 addition, the followng effects can al so be obtai ned.

According to a configuration of the present enbodi nent, the adhesive
filmis not diced when the base substrate 12 is 31 diced. Therefore,
t he adhesive filmcan be prevented frompeeling at the tinme of dicing
of the base substrate 12. [0053] (Third Enbodi nent) 5The met hod of
manuf acturing a light receiving device32 according to the present
enbodi nent is described with reference to Figs. 7 to 9. The
met hod of manufacturing a |ight receiving device 2 according to the
present efB&dcrenthege oﬁ&rhg&‘eofaq%ﬁﬂf‘é%tﬁjrlﬁgciO 5e| PERVePEEE iRy
device 2 which is provided with .. a suEBort substrate 15 on

whi ch a | P§st inscatvithe et 2B favd ngfatPRgRe See &IDENF F5ork4 on
11 and a base substrate portion 12A in which this |ight receiving
portion 11909 3drovided is installed and a transparent substrate
portion 13A which is 15 placed so as to face the surface of the
support suB§tirsk Emb®Emsilch the |ight receiving el ement 20 is

provi ded, where a resin layer 22 containing a photo curing
resin ¥s pl acedThetipehod het #ckubsnpatel 1shangcEnE Vi pandpELERt 2

substrate portion 13A so as to surround the |ight receiving el enent
20. according to the present embodiment is described with reference

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 1- on which a 1ight receiving element
20 having a light receiving porticn 11 and a base substrate
porticon 12A in which this 1light 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 sc 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



20The nmet hod 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
devel opi ng process, so that the resin Bayer 22 32 remains so as to
surround portions of the transparent substrate 13 corresponding to
regions facing light receiving el enments 20 of the transparent

subst r at e [BBRENGNSC BFALC AUA TR RS PRE tlrasspartdft tsapsSPraratiSupatsate
units of 5 respective transparent substrate portions 13A; and

j 0i ni ng sUPpEPE ISERHNCHIES t15 r&id Ate aGiisharemt sidet+ uiBYpSEEMEAS S
13A via the resin layer 22 after the light receiving elenments 20 are
i nst al | ed28n ofh& heuppA SRS atw2si5ataopoosapns 1327 |n the

follow ng, the configuration of the |ight receiving device 2 and the
met hod of manuf@ktfifing the FrgRerp&cailtvisngsdaidtce D3 atetdedritbedlin
detail. As shown in the cross sectional view of Fig. 9, the |ight

5 respective transparent substrate portions 13A; and

joining support substrates 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, theconfiguration of the light receiving
device 2 and the method of manufacturing the light receiving
device 2 are described in detail.

As shown in the c¢ross 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 hasatransparent
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 peortion 13A and the support

substrate 15 are connected via a frame portion 21.



15 receiving device 2 has a light receiving elenent 20 having a mcro
| ens array which becones a light receiving portion 11 and a base
substrate portion 12A in which this mcro lens array is installed.
The light receiving elenment 20 is installed on a support 20 substrate
15 which is the same as that in the above-described enbodi nent.

In addition, the light receiving deviceg32 has a transparent substrate
portion 13A. This transparent substrate portion 13A is placed so as
to face the support substrate 15 and covers 25 the |ight receiving

el enent 20 on thelsuppure rUbsieatel 5 arrangedrge® gpsat§papsnpund the
substrate portion 13A and the support substrate 15 are connected via
a frame pérginénreeeividng elementhi2d prafBepsRPPEit2suPstaRtendéd séhe
as to surround the light receiving el enent 20 on the support

subst r at efr8meTRertigme 2poici BROZIdRE PidRi deBh AL PhcHrpREt BEEdLPI hgyer
resin layer 22 formed in frame form and an adhesive layer 23 in frame
form 5 TRé ¥esnead|igydrape fakasand riaceddentiyct laven 2hdn fangsaf enm .
substrate portion 13A, and in addition, the adhesive |ayer 23 nakes
di rectS cofihacrewinhlpyeh 2Remabspndinget @onhadtthetBuphertrsupserans
15. The total height of the resin |layer 22 and the adhesive 10 | ayer
23 is greatbstirhdr phatheinghBAefanteln iafdl riewei \Hiheg adhepdie 2@ yeand3
a space is created between the light receiving elenent 20 and the

t r anspar eneksgbbt reg e cportiwicdnv 1BAboth the rigerien 1 aher dppodit isubgppars
15 and the base substrate portion 12A are electrically connected

t hr ough bendstiganer d2-15 Win the |ight receiving device 2. The frane

portion 21 is provided so as to surround the outer periphery of these
bondi ng wires Wn¢ 00851 height of the resin layer 22 and the adhesive

10 layer23isgreaterthantheheightofthelightreceivingelement
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
porticon 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



Next, a method of manufacturing this light receiving 20 device 2 is
described in detail with reference to Figs. 7 and 8. First, as
showmn in Fig. 7(A), a transparent substrate 13 is prepared. This
transparent substrate 13 is a |arge scale glass plate naterial where
a plurality of transparent substrate 25 portions 13A are integrated.
Next, a resin layer 22 is provided on t3ais transparent substrate 13
so as to cover approxinmately the entirety of the 34 surface of the
transparent substrate 13. This resin layer 22 is a |ayer

cont ai ni n§uE fpiset @ fedtiend rass e Bpdt herbestsaits gaste form (varni sh
form. The resin layer 22 is coated on the surface of the transparent
substrate 13. B5UIALS tIRs HetlftPF ¢l d6aki gy er S aontnng pdioke guring
spi nner, spraying coat ing us ing a spray coater, dipping, print _ing
and rol | &6&thmynefeUseliirenass cekanpl (@R riGic6prMere, ThAC g%t aayer
| ayer 22 is described. 10The resin layer 22 contains a cyclic olefin
resin. 22 ispgogyefi enotkei purbperers, theneransppnesycbbbstrate 13.
subst ances such as cycl ohexene and cycl ooctene, and pol ycyclic

subst ancedssurhmashndrisor aead i nAerdoymadpénag Wi oy b Gl eApraying
di hydr odi cycl opent adi ene, tetracycl ododecane, 15 tricycl opentadi ene,
di hydr ot r copsliogent bl erey ra ecradyed -opepP adbeds iavding and roll coating
di hydrot etracycl opent adi ene, can be cited. Substituted substances
where a f gadt benalitgroys isxdnmkes.-to one of these nononers can al so

be used.
[0056]

Here, the resin layer 22 is described.

10 The resin layer 22 contains a cyclic olefin resin.

As cyclic oclefin 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 cne 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 methoeds 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.



[0057] 20As the cyclic olefin resin, polynmers of the cyclic olefin
nmononers can be cited. Here, as the polynerization nethod, publicly
known net hods such as random pol yneri zati on and bl ock pol yneri zati on,
can be used. It is possible to manufacture cyclic olefin resins in 25
accordance with a publicly known polynerization nethod, and as the
pol yneri zation nmethod, there are additi3dnal pol yneri zation nethods
and ring opening polyneri zat ion methods . 35 From anong these,

pol yners obt ai ned t hrqugh additi onal co, ol ymeri zatjon of
norbornengrﬁﬂhémﬁn%N of £% %Qr?ngPﬁﬁléﬁgetéHQF@ha%dégﬁﬁ%%%%
resinis seq ig the resin layer 22, an advantage such that th

stabi | ity ‘CR PR VAT AR 08 3 ZosRodMedR "eBOTRA IfaPLerfivaple. In
beconmes highly precise at the tinme of manufacture of the Iight

ecei vi ng “HEVFEE YRR hE BEERPREEDS G65A AS 4Tt fanahepslyier Lager
cyclic olefin resins, (%z 10 additi onal (co)pol yners of norbornene
types nonérer MoBEYA QW%%@ht$ﬁﬁtﬁnﬁuﬁt%£ %BYyh%r?Q%tW@HHSFCture
nor bor nene type nmononers, and (2) addjtional copolyners of a

nor borhiené St §PecibRBiref® BT Rom; S TR e R EHe antE Hhot here Hotforfer the

if necessary, can be cited. These resins can be ohtained in
accordancé&ifet Rt manufacture of the light receiving device 2 can be

obtained.
[0058]
As additional polymers of cyclic olefin resins, (1)

10 additional (co)polymers of norbornene types monomers obitained

through additional (co)polymerization of norbornene type

monomers, and (2) additional copolymers of a norbornene type

monomer, adiscenjugatediene 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



15 any publicly known pol yneri zati on net hod. Though from anong
t he above, (1) additional (co)polynmers of norbornene types nononers
obt ai ned through additional ( co ) polyneri zation of norbornene type
nononers are preferable, the present invention is not limted to any
of these. 20[ 0059] It is preferable for the cyclic olefin
resin to include a reactive functional 3group. Concrete exanpl es of
reactive functional groups are epoxy groups such as a glycidyl ether

group, an_oxefane group, A cargox ljc group, a hydroxyl gr.oup, 2
unsat ur at 8¢ 8 ﬁaérl%&nbﬁn%%e@? &ﬁy%iwﬂ%wezrmé H@P&ﬁ%ﬁ%@%égé, udes
epoxy groups are articuLarIﬁ preferahle. A c¥clic olefin resin
havi ng ana@pﬁﬁﬁxd$86ﬁu§hﬁngé &r BPL¢ U6 p@NGhtArn8aMEy tyPrelf| Yolymer
pol ymeri zi ng a monomer which includes an, epoxy group in . the nol ecul e,
and the s&R® P§pePlbfipsPyhRracant Br1e6t'%t Hed me CctahB& TRICUT A9 an
met hod of introducing an epoxy group into a side chain through a
nndificatP@ﬁxﬁégéPFBnlBtaf%éFJB%F§WEF}f@ﬁQ&ﬁh.aA§°9h§lﬁﬁEPPPc5?PSﬁl°“
reaction, there are publicly known nethods such as graft reaction of
an epoxy Gr&GH-ROhYAPRLAG GREat UPALELE RBAGFECANICR FR_RCADOVe R LS
reaction of _a caqnpound havi ng an epoxy group with a reactive
functi onaPu@'lét?&ysiktré"BT e 2BVl pBl Fhefradird Igcddio™ @ fc GHY P RP BN
of the above pol ymer having a doubl e bond of carbon-carbon in the
nol ecul e 96 C¥PGAP NS Iyt Teth YaFodd W & §1@) emte s - g he peragi gelymer,
hydr oper oxi de. [0060] Additional polynmers of cyclic olefin resins can
be reaction of a compound having an epoxy group With a reactive
functional group site of the above polymer, and direct
10 conversicn 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 oclefin resins can be
15 obtained through coordination polymerizaticn 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 cocrdination polymerization, are described
Z5 in PCT WO 9733198 and PCT WO 00/20472. As metal catalysts for

ceordination polymerization, publicly known metal catalysts

such as ({(toluene)bis(perfluocrophenyl}nickel,



15 obtai ned through coordination polynerization using a netal
catal yst or radical polynerization. Fromanong these, in coordination
pol yneri zation, a polyner is obtained through polynerization of a
nmononer in a solution in the presence of a transition nmetal catalyst
(NICOLE R GROVE et al. Journal 20 of Polyner Science: Part B,
Pol ymer Physics, Vol. 37, 3003-3010 (1%99)). [0061] Ni ckel and
plati num catal ysts, which are typical nmetal catalysts used for
coordi nati on polynerlzatlon are described 25 in PCT NO 9733198 and
PCT NO 00/(2@41ylems) ri@tfaﬂp%fafh¢9§@Bh¢@Y1é@éﬁﬁﬁﬂtat| on pol yneri zati on,
publicly known netal catal ysts such as
(t ol uene) BbPsnyEErd)drdro Ayeierieenylngickel,
(et hyl ene) bi s(perfl uorophenyl)nickel,
(benzene)bﬂ§(ﬁ@ﬁmahﬂdﬂﬂkhmﬁ9?@%&b$0r0phenyl)nlckel bis(ethyl
bi s(tetrahydro)bi s(perfluorophenyl)nickel, bis(ethyl
acet at e) b|a§@|§@rtfa)@dr30(mm®lqwmte¢nahun5ckel and
bls(dloxane)bls(perfluorophe )ni ckel can be cited as exanpl es.
[0062]5 bis(dioxpie tadi %bmcyh@ph@avilbnit:é@ﬁnﬁla@g@ei < idestrdbed
in Encycl opedi a of Polyner Sci ence, John Wley & Sons, 13, 708
10(1988) . examplesl.n general radical polynerization, a nononmer reacts
in asolution in the presence of a radical initiator when the
t enper at ul@90ie Ji ncreased to 50C to 150C. As the radical initiator,
azobi si sobutyl nitrile (A BN), benzoyl peroxide, 15 |lauryl peroxide,
azobi si socapt onThe i Fediaadbpsilyokerngaittinn & ecrthalduy yls hgdsogehed in
per oxi de can be cited. [0063]

Encyclopedia of Polymer Science, John Wiley & Sons, 13, 708

10 (1988} .
In general radical polymerization, a monomer reacts in
a solution in 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 bhe
controlled by changing the ratic of the initiator to the moncmer
20 or changing the time for polymerization. 1In the case where
a resin for coordination polymerizaticn is used as described
above, the molecular weight can be controlled using a chain
transfer catalyst, as discleosed in US Patent No. 6,136,499,
According to this invention, o-olefins such as ethylene,
25 propylene, l-hexane, l-decene and 4-methyl-l-pentene are
appropriate for controlling the molecular weight.

[0064]



The nol ecul ar wei ght of the cyclic olefin resin can be controlled by
changing the ratio of the initiator to the nononmer 20 or changing the
time for polynerization. In the case where a resin for coordination
pol ymeri zation is used as described above, the nol ecul ar wei ght can
be controlled using a chain transfer catal yst, as disclosed in US

Pat ent No. 6, 136,499. According to thigginvention, a-olefins such as
et hyl ene, 25 propyl ene, 1-hexane, 1l-decene and 4-nethyl-1-pentene are
appropriate for controlling the nol ecul ar wei ght. [0064] 38 .
The wei gh aver afjee bt eyl ate vg e lefcurr Hecight slfefting FEsitaci glefin
10, 000 to 500,000, preferably 80,000 to 200,000 and nore preferably
100, 000 t &35, @ﬁolOTﬁQOmépggﬂoaﬂ)@ﬂag@rﬁﬁ?ééblla’r BRe 0§t teaR0Be000 and
measured t hrough gel perneation 5 chromatography (GPC) using a
standard pergnerisdraiard Y fld 9 AW hgt ASTRDs08836-0hg . wpdhobs] average | n
addition, as the cyclic olefin nononmer used for the manufacture of a
cyclic ol abilgcudsim Weahvihiy & dpoxyeyponpd thrasgbodsdndarnymation
nononers which can be represented by the general formula (1) are

pr ef erabl ghromatographaon@Ri e wxbngl @ssbendbkyl pghlomps: b nestehy|
group, an ethyl group, a propyl group, an isopropyl group, a butyl
group, a péeptybwdrguBSTHex343grdup, a heptyl group, an octyl 15
group, a nonyl group, a decyl group, a dodecyl group, a cyclopentyl
group, a ¢pelbsiexyl group and a cycl ooctyl group can be cited, as
concrete exanpl es of al kenyl groups, a vinyl group, an allyl group
and a butynyl gfoupldasieoncaetthexenplies oledlikynghogeoupsgdafor the
et hynyl group, a 1-propynyl group, a

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

As concrete examples of alkyl groups, a methyl group,
an ethyl group, & prepyl group, an isopreopyl group, a butyl
group, a pentyl group, a hexyl group, a heptyl group, an cctyl

15 group, a nonyl group, a decyl group, a decdecyl 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 1-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



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

napht hyl group and an ant hracenyl group can be cited, and as concrete
exanpl es of aral kyl groups, a benzyl group and a phenetyl group can
be cited, but the invention is not Iimted 25 to these. [0066] The
structure of functional groups containizgg an ester 39 group,
functional groups containing a ketone group and functional groups
containing an ether group is not particularly limted, as long as

t hese areJFGREyi dAICTGrUtds CoNERF nFARtRAB3BIgROKSS OAs I Prefatdbl e
concrete exanple of a functional group 5 containing an epoxy group, a
f unct i onalf Ygichdp tave AEURS G GEh AT 1 g Rare thoug rear be ndttedrtparlerdy
structure_i s not particularI% limted, as long as it is a functional
group havilﬂglléﬁdep@s()logl@@%:t EEGGTL e fupztRpy groups containing these

groups. As apreferable concrete example of a functional group
5 containing an epoxy group, a functional group having a glycidyl
ether group can be cited, but the structure is not particularly

limited, as leong as it is a functional group having an epoxy

5
gx 4 (1)
> ?

R, Rj

group.

[0067]

10



40 [In Formula (1), Xis any of 0, CH2 or (CH2)2, and n"i'$ an integer
of 0to5 Rl to R4 are any of hydrogen, an al kyl group, an al kenyl
group, an al kynyl group, an allyl group, an aryl group, an aralkyl
group, a functional group containing an ester group, 5 a functional
group contai ning a ketone group, a functional group containing an
ether group or a functional group contaioning an epoxy group.] [0068]
As the cyclic olefin nononmer used for the manufacture 10 of a cyclic
ol efin resin, 5-nethyl-2-norbornene, 5-ethyl-2-norbornene, _

5- but y| - 2-[dGr BBFREAE, { BL hek{ - nErib8r dheCand ) dedid 2- hoBbiRERESY
can be cited as exanples of nononers having an al kyl group

5-al | y1- 25%0fbdnéne, R5- et Ryl 3t - fbribed fieien - 18n alkyl group, an
5- (2- propenyl) - 2- nor bornene _and 5- (1- net hyl - 4- pent eny1) - 2- nor bor nene
can be ci fedcaY leIERPPes? BR IHiohePE Ry #) 2 YAl RERVP giB g YL group,
5-et hynyl-2-norbornene can be cited as an exanple of a nonomer having
an al kynyRngh 5apkY it URd Bi SulciEonat BorHEheo R nidchane)s i 1 grevp.,
can be cited as 20 an exanpl e of a nononer having an al koxysilyl
group, 21, B Buc i guadgaeerhyertasndnget kgt pns (@qB narihurdemmnal group
l)ethyl)trisiloxane can be cited as an exanpl e of a nononer having a
silyl grogentsiphamy pn2efbebof AeRe @hdr functional group containing an
5- pent af | uor opheny1- 2- nor bor nene can be cited as exanples of 25
mononers KBREIXYg Pyl group, 5-benzyl- 2-norbornene and

5- phenetyl- 2- nor bornene can be cited as exanpl es of nononers having
an aral kyll9§68dp, 5-trimet hoxysilyl-2-norbornene and 41
5-(3-trinmethoxypropyl)-2-norbornene can be cited as exanpl es of
MONONEr S havingAantgPkéxyéﬁpypl@ﬁd@pmqmﬂﬂﬁﬁxﬂ&%meernbhﬁam@huéﬁétaﬁe
al kyl ether of this, 5-norbornene-2-nethyl acetate,

5- nor bor néhe a2 oystliyl cEfgite, IS Bn nop hBE RBKE ~ 2 -NoFltoyineder.boxyl at e,
5-nor bornene-2-trinmethyl silyl carboxyl ate,

5- nor bor nénétva-Rydrapbat gt e cap boryy dt 8, norbornene,

5-nor bor nene- 2- et hyl - 2- et hyl car boxyl at e,

5- nor bor néndeXymetnyidihiamat @ a8l AofBevAcdenRrimstingnechyl be cited as

examples of monomers having an alkyl group,
5-allyl-2-norbornene, 5-methylydene-2-norbornene,

15 5-(2-propenyl)-2-norbornene and
5-(l-methyl-4-pentenyl)-2-norbornene can be cited as examples
of monomers having an aikenyl group, 5-ethynyl-Z2-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 monomer having an alkoxysilyl group,
1,1,3,3,5,5~-hexamethyl-1, 5-dimethylbis(2-{5-norbornene-2-y
l)ethyl)trisiloxane can be cited as an example of a monomer
having a silyl group, 5-phenyl-Z-norbocrnene and
5-pentafluorophenyl-2-norbornene can be cited as examples of

25 nmonomers 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-Z-norbornene and



10 carbonate, 5-norbornene-2-nethyl-t-butyl car bonat & and

5- met hoxy- 2- nor bornene can be cited as exanpl es of nononers having a
hydr oxyl group, an ether group, a carboxyl group, an ester group, an
acryl oyl group or a methacryl oyl group,

5-[ (2, 3- epoxypr opoxy) met hy1] - 2- nor bornene can be cited as an 15
exanpl e of a nononer having an epoxy grQup, and

8- net hoxycar bonyl tetracyclo[4. 4. 0. 12'5. 17,10 ] dodec- 3-ene,
8-t-butOX£carbonyItetracycl0[4. 4, 0. 12'5. 11'1]dodec- 3-ene,

8- cycl ohexyl(GryEamesiA R TUSY k) of anogbognene 193 g e &id-sshas examples
8- phenoxycar bonyl tetracyclo[4. 4. 0. 12'5. 2017' | p]dodec- 3-ene,
8-tetrahy&ﬁoﬂ?@éﬁ?ﬂﬁ&ﬁ@ﬁﬂﬁﬁhy@@e@%%ﬁ?ﬁ?éﬂﬁl 4rogpr12' 5.
| "il]dodec- 3-ene, 8-nethy|-8-nethoxycarbongltetracycl0[4.4” 0. 12'5.
17' 1] dodeé-3reRe r ngnfistdryretdian plt %y carbanfiieefdeyclod] £bis, 0.
12' 5. 2517' 1] dodec-3-ene, 42 17'11 dodec-3-ene , 8 , 9-di
(nEthoxycérﬁ@ﬁ%OQDQQﬁT%ﬂﬂﬁﬂQV{4C?t@ﬁQ1512°5bOIF?P§T2m&ﬁ&?Kl@ﬁ@FaS?:
9-di ( i-propoxycarbonyl ) tetracyclo [4. 4. 0. 12'5. 17,10,
i dodec? 3- én@o rPogrgina Pt dyicar berybPyrelahigycl o[4. 4. 0. 12'5.
517' 1] dodec- 3-ene, tetracyclo[4. 4. 0. 12'5. 17, lo,
i dodec- 3- éna@cgbegnseeyiatiecimeeY hy$t &Y+ acpeborglage,0. 12'5. 17
1] dodec- 3-ene and 8 -ethylidenetetracyclo [ 4 . 4. 0. 12'5.
17' 12] dodéc L& nedr® e Lih et sy @iavipl esrbpxgpAs®er s havi ng an
epoxy group. 10[ 0069]
5-norbornene-2-methyl-2-methyl carboxylate,
S5-norbornene~-2-methyl cinnamate, S-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,
5-1(2,3-epoxypropoxylmethyl]-2-norbornene can be cited as an
15 example of a monomer having an epoxy group, and
8-methoxycarbonyltetracyclo[4. 4. 0. 1203, 17J°]dodec—3-ene,
8-t-butoxycarbonyltetracyclo[4. 4. 0. 1%°, 1'% dodec~-3-ene,
8-cyclohexyloxycarbonyltetracyclo[4. 4. 0. 1%/5,
17'%°dodec-3-ene, 8-phenoxycarbonyltetracyclo(4. 4. 0. 1203,
20 17'*%)dodec-3-ene,
8~tetrahydropyranyloxycarbonyltetracyclo(4. 4. 0. 125,
17Jﬂ]dodec—3-ene,8—methyl—8—methoxycarbonyltetracyclo[4.4.
0. 1%5. 1'% dodec-3-ene,
g8-methyl-8-t~butoxycarbonyltetracyclo[4. 4. 0. 177,
25 17'1%) dodec-3-ene,
8-methyl-8-cyclohexyloxycarbonyltetracyclo([4. 4., 0.

17°*®)dodec-3-ene, 8-methyl-8-acetoxytetracyclo(4. 4. 0.



It is preferable for the cyclic olefin having an epoxy group to be a
nor bornene type additional (co)polyner which can be represented by
general fornmula (2). [0070] 43 (2) R R2 R3" [In Formula (2), X is
any of 0, CH2 or (CH2)2, nis an integer of 0 to 5 and mis an
integer of 10 to 10,000. R1L to R4 are any of hydrogen, an al kyl

group, an al kenyl group, an al kynyl 5 gepoup, an ally' group, an aryl
group, an aral kyl group, a functional group containing an ester
group, a fungtional group contai ning a ketone group, a functional
group containi Agdaf-érRae  gf olpdbimathanycreRan Ygr d & ot hi hg 4anC -
epoxy groug.5 44. Though Rl to R4 nay be different between the nononer
uni ts whi éh "arle’ pdldptEad ek et 8 8a8t (8@ reP omyicd My anfrigr RAY € 60 R4 -
in the units mhig% are polynerized is a functional group having an
epoxy groép. P-5L0071]1 " " 1dodems Itdeyclic olefin resin having an
epoxy group, polynmers which can be represented by the formlas (3)
and (4) aBe?préflaranitexviaasrharel ot htaeycyd édv- oft -t Ae fLi1'm properties

after curipqb When a nor bornene nononer having an gralkyl group which
5 1'"""ldodec-3-ene, tetracyclo[4. 4. 0. 1207,

17" 1dodec-3-ene-8-carboxylate, 8-methyltetracyclo({4. 4. 0.
1L5.ITJﬂ]dodec-B-eneauui8—ethylidenetetracyclo[4.4. 0. 123,
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]



10 can be represented by formula (4) is introduced into a pol ymer,
the solubility of the polynmer in a polar solvent such as

cycl opent anone or heptanone, which is used as the solvent for a
negati ve type devel oper increases, and thus, an advantage such that
operation can be made nuch easier can be obtained. 15[0072] (3) R3R

5 R rx CH4 o\\/ H2 /O 45 [In FaBrmula (3), mand n are

i ntegers of 1 or higher. Rl to R7 are any of hydrogen, an al kyl
group, an al kenyl group, an al kynyl group, an allyl group, an aryl
group, an aralkylggroup, a functional groupscontaining an ester

group, a functi
group contai ni ng
t he mononer unit

group or a functional

group 5 containing a ket
be different between

ether group. Rl to R7
are polynerized

2

[In Formula (2), X is any of O, CHz or (CHz)2, n is an integer
of 0 to 5, and m is an integer of 10 to 10,000. Ry to R; are
any of hydrcgen, 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.



[ 0073] 10[In Formula (4), 1, mand n are integers'of 1 or higher,
and pis an integer of 0O to 5. R to R10 are any of hydrogen, an

al kyl group, an al kenyl group, an al kynyl group, an allyl group, an
aryl group, an aral kyl group, a functional group containing an ester
group, a functional group containing a ketone group 15 or a
functional group containing an ether gdaup. Rl to R10 nay be
different between the nononer units which are polynerized.] [0074] As
the cyclic olefin resin having an epoxy_ group, Eolyners whi ch can be
repr esent &8 oyghf Br gl Be oY ke élindied PriebeilaBed, the Mg hengdisnthéfh
view of the filmproperties after curing. 46 A film having |ow )
el asti ci t préaRoBET6HtiZiated By LiTATod IS RF ANThonE™ VMg & d€cye in
group, and a film having | ow water absorbing properties, excellent
resi st anc&houahési tREshapgehPohyssraBed £y fnfpdrhiosallvereSPchAVBEY

obt ai ned by introducing 5 a nononer having a phenyl ethyl group.
an epoxy group.]

5 [0071]

As thecyclicolefinresinhaving 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 peolymer 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 cbtained.

15 [6072]

(3)




[ 0075] [In Formula (5), 1, mand n are integers of 1 or hi gher . ]
[0076] 10The content of the nononer having an epoxy group in the
copol yner can be determ ned on the basis of whether or not there is
cross-1linking through exposure to |light and a density of
cross-1linking which can bear the devel oper can be obtained. The
content of the nononer having an epoxyd4group in the polyner 15 is 5
nol % to 95 nol % preferably 20 nol % to 80 nol % and nore preferably
30 nol % tq_70 non. .The .t hus obt ai ned pQIyner exhi |ts e cel | ent

physi cal ng&pger T2 sl tha® ‘f;\ldt BSRS oh 9 e we Ry, Lo
the dielectric constaPt % | ow (< 2. 6% flelectrlc Ioiz is_|ow

(0. 001) aﬁ‘a the grasefihy E‘P%?“wa}'npﬁ kyLli 4rapBr ophi at&epy#ogreyp, an
40000) . As cross-1linkin ent used to crqss-link
Che oyl | G IGWRRIINTFRLF Haig 1aR L HBay b Ra s, S5OBRot o GAGHVE. SOLP,

subst ance :
a functional group containing anester group, a functional group

5 containing & ketone group or a functional group containing an
ether group. R; toR;maybedifferent 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 Ris are any of hydrogen, an
alkyl group, an alkenyl 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 Ryjp 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.



S can be used. In addition, a curing agent which’i's Activat ed t hiough

heating and the |like can be used in addition to a photoreactive
subst ance. [0078] As the curing agent which can initiate a
cross-linking 10 reaction in the cyclic olefin resin having an epoxy
group when heated, aliphatic polyam nes, cycloaliphatic pol yam nes,
aromati c pol yam nes, bisazides, acid adkydrides, dicarboxylic acid,
pol yphenol , polyanide and the |i ke can be cited As this curing

t, h th 15
triethyl ehp?éﬁ P{é e S Ay e ntreane% | BRebRhtafiasno

dlanlnocyclohexane 4) 8(9) - bls(anlnonet )tr C e 1, 02
6] decane: 2al"PBREFFC NG gn SEY PP, a é i thlng low water

1, 3-(diam cl ohexane, nensendi am ne, isophoronedi am
N- ani noet A Pﬁffbé?é&)zpﬁgpefzélrﬁsg(f%ﬁ%e%t nﬁmfc%%h%ay@y%maﬁé and

bi s(4-am pocycl ohexyl ) met hane; aromatic po nes such a

4, 4" - di ant! hﬁgﬁﬂﬁﬁ%gii%%F“EP&Pr& éM%%&ﬁiﬁ%EWQRﬁ%%ﬁ%dby1ntf°dUC1ng
a, a' -bi s(4-am nopheflyl)-1, 3- d||so ropyl benzene,

a, c( 1-bi sE4NGRPREFhERAYLNI % Rf E YheRZEHB: 25

4,4 - dlanlnﬁdlphenylsulfone and nethaphenylenedlanlne bi sazi des such
as 4,4'-bi9 2?&ebenzal(4 nmet hyl ) cycl ohexanone, 4, 4'-di azi decal cone,
2,6-bis(4 - a2|debenzal)cyclohexanone 48

2, 6-bis(4 i xal) -cyclo exanone

4, 4" -diazid yand 2 , 2'
-di azi desti | 5hhydr|de
pyromerit acig acid
anhydri de, 6xylic aci(®)
anhydri de, i i i ené and mal ei ¢

acid anhydride nodified cyclic olefin resins; dicarboxylic acids such
as fumaric acid, elnzpalic aci d, nal eCchcid, trimeritid acid and

¢ o

[In Formula (5), 1, m and n are integers of 1 or higher.]
[0076]

10 The content of the monomer having an epoxy group in the
copolymer can be determined on the basis of whethex 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 mel% to 95 mol%, preferably 20 mol% to 80 mol%, and mcre
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 hydroxam c acid; pol yphenols such as phenol novol ac resins and
cresol novolac resins ; and pol yam des such as nylon-6, nyl on-66,

nyl on- 610, nylon-11, nylon-612, nylon-12, nylon-46, nethoxy
nmet hyl at ed pol yam de, pol yhexamnet hyl ene di am ne terepht hal am de and
pol yhexanet hyl ene i sopht hal am de can be 15 cited as exanpl es. These
can be used alone, or a mxture of two40r nore types may be used.

[ 0079] As the photoreactive substance, photoacid generators
can be used . Any publicly known comppound can be used as the

phot oaci d PG "Jerdr ARFL PGt bRict t/ GeheF 8t 8F§°EPoss-1i nk epoxy groups
and cured afterwards, so that the adhesiveness wth the substrate

i ncreases.[OBd "dref erabl e photoaci d generators, oniumsalts, halide
conmpounds, sulfates and m xtures thereof can be cited. Exanples of _.
oni um sal ts ar P8RSk difgeicdh Y8PE, t 2 son ik $d1g cyelic
sul fonium salt, phosphate salt, arsoniumsalt and oxoniumsalt. There
are no |i AilEdlinoASSER PeYHBIAN (RO D @R anifoRN 0 he rpaRG 1de FHEStance
conpound can create counteranions 49 with the above oniumsalt.
Exanpl &s 6BcBGntELHRI oh8 afdibéPre AcFHI lapsaffum dBilgh pRo3phévpced
acid, antinonic acid, sulfate and carboxylic acids and chlorides

t hereof , BOEONE daafticrarmvhst e el hbe FRRAI Pedupgdt Hesaddust e to a
photoaci d 5 generator of an oniumsalt, triphenylsulfonium

t et r af | uoPIBGCEESC tiMipHHBHA S $DNi um hexaf | uor oar senat e,

tri phenyl sul f oni um hexaf | uor ophosphate, triphenyl sul foni um

di phenyl i d88AiBUm t et r aki s( pent af | uor ophenyl ) borate, 4-thi ophenoxy

di phenyl sul foni um tetrafl uoroborate, 10 4-thi ophenoxy .

di phenyl sul f oni &%n Wex W ubr 9adg ¢rbneb echacenpim yF pAkAyR cross-linking
di phenyl sul foni um tetrafl uoroborate, tris(4-nethylphenyl)sulfonium

t et r af¥ uoreBEtae 1 E 4Vl hy PRy Fesimoha HAT HeXafd ot o HeFhahen
tri s(4-met hoxyphenyl)sul foniumtetrafluoroborate, 15

tri s(4- mebryltsiden@)isliaton e hexainasr oaclrppaprdatic polyamines,
tris(4-nmethyl phenyl)sul foni um hexafl| uorophosphate, _ .
tris(t-buByPpRédy PRLYRBANEM teY ki d¢perntifd aBPYPHARRS) bBE aREboxYlic
di phenyl i odoni um tetrafl uoroborate, diphenyliodonium

hexaf | uor 8&at: nppdYRheRQldiphenghi ddditdifhe 1ike can be cited. As this
t et raki s(pent af | uorophenyl ) borate, 4,4'-di-t-butyl phenyliodoni um
tetrakis(g@ﬁp@g|@@ﬁ@ﬁhemﬂggﬁﬁ%&@,polyamlnes such as hexamethylene
(4- met hyl phenyl-4- (1- et hyl et hyl ) phenyl i odoni um
tetrakﬁs(géﬁ@émﬁuoﬁa@ﬁyﬂN§QQﬁ%@%gamine, diethylenetriamine and

tetraethylenepentamine; diaminocyclohexane,
3(4),8(9)-bis(aminomethyl)tricycle(5, 2, 1, 0% ®]decane;
aliphatic polyamines such as 1, 3-{diaminomethyl)cyclohexane,
mensendiamine, iscophoronediamine, N-aminoethylpiperazine,
20 Dbis(4-amino-3-methylcyclohexyl)jmethane and
bis{4-aminocyclohexyl)methane; aromatic polyamines such as
4,4 -diaminodiphenylether, 4,4’-diaminodiphenylmethane,
a,a’ -bis{4-aminophenyl)-1,3-diisopropylbenzene,
o,a’ -bis{d-aminophenyl)-1,4-diisopropylbenzene,
25 4,4’ -diaminodiphenylsulfone and methaphenylenediamine;
bisazides suchas 4,4’ -bisazidebenzal (4-methyl)cyclohexanone,

4,4’ -diazidecalcone, 2,t-bis(4’-azidebenzal)cyclohexanone,



25 3, 3-di ni trodi phenyl i odoniumtetrafl uoroborate,
4, 4-di ni trodi phenyl i odoni um tetrafl uoroborate and
4, 4-di ni t rodi phenyl i odoni um hexaf | uoroanti nonate may be used 50
al one or m xed for use. [0080] Exanpl es of the photoacid
generator containing a halide are
2,4,6-tris(trichloronethyl)triazine, 548
2-allyl-4,6-bis(trichloronethyl)triazine, a,13,a-tribrononethyl
phenyl sul fone, a,a-2, 3,5, 6-hexachl oroxyl ene,
2, 2- bi s( 325oakiredid-Ahidragphehy4ynethyl-gyg lehgerangor oxyl ene,
1,1, 1-tris(3,5-di brono-4-hydroxphenyl)ethane and 10 m xtures of
t hese. [0088%] ~diazideddahaesl p4lforesuf f dhatéaBasediphenadaiathane
generator are 4,4'-di-t-butyl phenyliodoniumtrifurate,
4,4 4"-t Bnd(2 -t gl pheagsysubeoai wmitd phbvdrédessuchpsmdiddrzdyic acid
tocyl ate, 2,6-dinitrobenzyl tocylate, 2,4-dinitrobenzyl tocyl ate,
2-ni t r obearplydrdidey| Py dioreite, a@idhi anbpenige, abenacphenone
9, 10- di net hoxyant hr acene- 2- sul f onat e,
1, 2, 3-1ri setwelkardsd flony laxyd berreheide, nasic acid anhydride,
1,2, 3-tris(ethanesul fonyl oxy) benzene, 20
1, 2, 3-tri §¢propaieddfaory | Oxge Herzehec aadithenhiyke i deut mahe isul ot e
based photoacid generator is not limted to these. [0082]
Pr ef er abl enplygtrdaiel dageneireat arsl v eody 4éndi ahdbotykplemdiidodoriiydride
trifurate, 254,4',4"-tris(t-butyl phenyl)sulfoniumtrifurate,

modified cyclic olefin resins; dicarboxylic acids such as

fumaric acid, phthalic acid, maleic acid, trimeritic acid and
10 hydroxamic acid; polyphenols such as pheneol 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 ) bor at e,

tri phenyl sul f oni um di phenyl i odoni um 51

t et raki s(pent af | uorophenyl )borate, 4,4'-di-t-butyl phenyliodoni um

t etraki s(pent af |l uorophenyl)borate, tris(t-butyl phenyl)sulfonium5

t etraki s(pent afl uorophenyl ) borate, 4-nethyl phenyl-4-(I-methyl

et hyl ) phenyl i odoni um t et r aki s( pent af | uasophenyl ) borate and m xtures
of these. Theconpoundi ngr at i oof t hephot oaci dgener at or accor di ng
to the present invention is 0.1lweightparts to 100wei ghtparts 10 per
100 wei gh¥ifarilkse goovieeoporyierlt pr &bl s o f\ka Wht padh kopy apee boric
wei ght parts. [0083] It is possible to use a sensitizing agent in the
cyclic ol eFif.respANEBRPdSIE I dh AP ephbe &€ tthe 3psIMERas AEilde $81fate
properties if necessary. The sensitizing agent makes it possible to
expand t hénfafge bem Wevel ahigihsaihi ehl eandast thareothe bpffotdeci d
generator, and an anount in such a range that the sensitizing agent
does not éppééﬁrﬁwkﬂﬁﬁﬂﬁrﬁrﬂp%rb%@itﬁgktﬂgth@a@tiohsothﬁhehpépﬁﬁé@
can be added. The optimal sensitizing 20 agent is a conpound having a
maxi mum ceeneireitendt odf dn ghtldbswyr pti ohribhehyghuldlinélmi s cl ose to
that comng fromthe used |light source, so that absorbed energy can
be effici éatiry flugnobemrade + o 1 hehphpt vatf anganehgrel 1 ubrayy senafe,
the sensitizing agent for the photoacid generator are cycloaromatic
25 seri estsipheay lamlifroacane, hgya heo bophparibene amdphiee viliskel fonium
Exanpl es are 2-isopropyl - 9Ht hi oxant hen-9-en,

4- i sopr opyirBEnyRiiodamiven-tGtom ks théont of 4upropbrpyl) borate,

4-thiophenoxy diphenylsulfonium tetrafluoroborate,

10 4-thiophenoxy divhenylsulfonium hexafluorcantimonate,
4-t-butylphenyl diphenylsulfonium tetrafluoroborate,
tris(4-methylphenyl}sulfonium tetrafluorcborate,
tris(4-methylphenyi)sulfonium hexafluorophosphate,
tris(4-methoxyphenyl)sulfonium tetrafluorcborate,

15 tris{4-methylphenyl)sulfonium hexafluorcantimonate,
tris(4-methylphenyl)sulfonium hexafluorophosphate,
tris(t-butylphenyl)sulfoniun
tetrakis(pentafluorophenyl)borate, diphenyliodonium
tetraflucroborate, diphenyliedonium hexafluoroantimonate,

20 diphenyliodenium tetrakis(pentafluorophenyl)borate,
4,4’ -di-t-butylphenyliodonium
tetrakis{pentafluorophenyllborate,
{4-methylphenyl-4-(l1-methylethyl)phenyliodonium
tetrakis(pentafluorophenyl)borate,

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

4,4~dinitrodiphenylicdonium hexafluorcantimonate may be used



52 t hi oxant hen, phenot hi azi ne and m xtures of these. The conpoundi ng
ratio of the photoacid generator is 0.1 weight parts to 10 wei ght
parts per 100 wei ght parts of the polynmer , preferably 0.2 weight
parts to 5 weight parts. In the case where the light 5 source has a

| ong wavel ength, for exanple at the g line (436 nm or at the i line
(365 nm , the sensitizing agent is effs@ctive to activate the

phot oaci d generator. [0084] It is possible to increase the resolution
by adding a 10 smal | anpunt of acid capturing agent. The acid

capt uri ng 2§y UbIbrBxd aEPH Whfeh di ffuses into portions which are
not exposed to light during the photochem cal reaction. As the acid
capt uri ng AgSHt], second and third am nes such as pyridine, |utidine,
phenot hi azine, tri-n-propyl amne and triethylam ne 15 and the |ike,
can be cited, bﬁ?aﬂlﬁéeﬁcpé T Y tip G e & et T 199 taddn kg hbegd ide
The conpounding ratio of the acid capturing agent is 0.10 weight
parts to @G85 Awd it Hiat {&r behlaponaehyht tFaeEs et t he pol ymer.
[0085] 20In addition, additives such as a |leveling agent, an

ant i oxpdadtald ¥l v et af teheh larprashivéi 2ad agring si | ane coupl i ng
agent, can be added to the resin conposition which includes a cyclic
ol efin reﬂ:&,MmﬁﬁﬁﬁﬁﬁmqmﬁﬁﬁwbrBhﬁnggdsvﬁéopﬁotoacid generator if

necessary. 25[008%; In the present enbodi nent, these conponents are
di ssol ved .53 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,
4,4" ,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
4,47 -di-t-butylphenyliodonium trifurate,

25 4,4' ,4"-tris{t-butylphenyl)sulfonium trifurate,

diphenyliodonium tetrakis(pentafluorcphenyl)borate,

triphenylsulfeonium diphenyliodonium



are nonreactive solvents and reactive solvents, and honreact ive
solvents work as a carrier for the polynmer or the additives and are
renmoved during the process of coating and curing. The reactive

sol vents include a reactive group which is conpatible 5 with the
curing agent added to the resin conposition. The nonreactive sol vent
i s hydrocarbon or an aromatic series. Allcane and cycl oal cane

hydr ocar bon sol vents such as pentane, hexane, heptane, cycl ohexane
and decahydr onapht hal ene, can be cited as exanples, but the

nonr eact | V& €GPS Hot UG IR TR L 0P P b2t Rese. The aromatic sol vent
is benzene, toluene, xylene or pesitylene. Diethyl ether,

t et r ahydr 8¢ dr af 1 &Y 1 RReABY B0ARR_REGE . | act one, ketone and anmi de
are al so useful. As the reactive soLvent, cycl oet her conpounds such

as cycl oh&RERE XS (& WP IR bki BRT 2Bfomati ¢ cycl oet hers such as

15[ met hyl ene bi s(4, 1- phenyl eneoxynet hyl ene) ] bi soxi r ane,
cycloalipﬁéﬂ?étv&ﬁﬂy%ﬂnﬁﬂy%%ﬁﬁkgéﬁku uch as 1, 4-cycl ohexane

di met hanol divinyl ether, and aromatic series such as

bi s( 4-¥i nyEpREKHS) et UGRRPIRN Yk ERCBRbRe rmfitked for use.

Mesi tyl ene and decahydr onapht hal ene are preferable, and these 20 are
optimal fBPeRFAridnd lamesdint oy Supee Ryt £04aBpRYUBS of silicon,
silicon oxide, silicon nitride or sjlicon oxynitride. [0087

The resi nt86Fp#LisH PER &l aF SoNpvet L PoRa EBr 218r RMilkG VTS ithesger
22 is approximately 5 weight%to 60 weight% 25 Preferably it is
appr oxi mat el y 30hSEPHREMNES NS5~ det R heaplie hop el Bigsreraniqr aecpsding
approximately 35 weight%to 45 weight% The viscosity of the solution
is 10 cP 8 U5 poGsept pRrEEBEABNYLS 54 1109l ¢t t(Re X D0 v “ededd] parts
The resin conposition for formng the resin |layer 22 can_be obtai ned
si npl3P by PREXE HYWEH IREnRE BE S R B® B 18si RIRARILAgLY 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 1if 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 tc the photoacid generator. Examples of the
sensitizingagent for the photoacid generator are cycloaromatic
25 series such as anthracene, pyrene and parylene and the like.
Examples are 2-isoprepyl-9H-thioxanthen-9-en,

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



5 an epoxy group and a photoacid generator, and if nécessary, a
solvent, a sensitizing agent, an acid capturing agent, a

| evel i ngagent, ananti oxi dant, aflane retardant, aplasticizer and a
silane coupling agent. [0089] 10Next, the resin layer 22 is prebaked
at 90C to 140C so as to be dried. After that, the resin |ayer
22 is selectively irradiated with |ightt2zhaving a wavel ength of 200 nm
to 700 nmusing a photo mask. As the light for irradiation,
ultraviolet rays, for 15 exanple, are preferable. As a result,
portions OPICHEES T IRRRSICODD hieh aPe Miradrated® fnitfra9 ghtthsre
photo-cured. After that, the resin |layer 22 is baked. This process

i ncr eases SPREOMEAdMI%RE F 4Piof BRe OROEPAGISESETPRRERG 15 Fhé Rl HgPart s
conditions are 50C to 200C . 20 They are preferably 80C to 200C, nore
pref er abl foddiedohs@erts per 100\t ght Rartegint haperl wEy spyeferaped
in a devel oper. As the devel oper, hydrocarbons such as al kane or
cycl oal kafleZ YHEFEINRY ehtand s sdanar thept BR& haaegc bhER 4l Lagat
aromati c hydrocarbon based sol vents such as toluene nesitylene , 25
xyl ene® an8oHesEt PRrénd, Llead vavadeadtin 4edi exeAprleeppefifiesdchias (436
| i ronene, di pentene, pinene and nmecrine, and ketones such as .
cycl opent a8Roret agyeh dhekbrdre tantmp. Hept aAbAEL icaRdbeIered S e6beghdve
organi c solvents where an appropriate anount of surfactant is added
to these &Peas§Eiltvallee ey Risxetoacid 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-prcopyl amine and triethylamine

15 and the like, can be cited, but the acid capturing agent is
net limited to these. The compounding ratic ¢f 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
anticoxidant, 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
photcacid generator if necessary.

25 [0086]

In the present embodiment, these components are dissolved

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



As a result, portions which are not irradiated with I'ight are

di ssol ved and renoved in the devel oper, and at the same 5 tine,
portions which are irradiated with light remain w thout being

di ssolved in the developer. In the present enbodi nent, the resin

| ayer 22 remains in regions of the transparent substrate 13 ot her
than the portions R corresponding to regi ons facing the |ight
receiving elenents 20 on the transparent 10substrate portions 13A
(see Fig. 7(B)). The resin _layer 22 remains so as to surround the
portions RISEDVOFaNek¥e s&d veHvhaPf Eagt iIeAyo L aankgneyideonagaet2ye
is coated to the resin layer 22 in grid form The adhesive |ayer 23
is 15 coats®d VaIrdify "Mt S fac@ it hef posiime | RgEY™2D PR Ehedafgimi vee
is preferable for the adhesive |layer 23 to be formed of a silica
filler, afRP€pdky FERPVEMAWN 1S Hhe PreGies st of et FvomneRpéiadur eThe
and a curing agent, and thus includel weight%to 10 weight%of a
silica filFegctiyye pel¥enpenthel udnad rragddivi 6prouROYhich & speenppabpbde
for the silica filler to be ultrafine silica powder of which the

aver age p#itihcltdedicamding 3%t npddedspe the resin composition. The

nonreactive solvent is hydrocarbon or an arcmatic series.
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,l-phenyleneoxymethylene)]lbisoxirane,
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 coatingaresinonasubstratesuchasof silicon,
silicon oxide, silicon nitride or silicon oxynitride.
(0087]
The resin solid in the resin composition for forming the
resin layer 22 is approximately 5 weight% to 60 weight%.
25 Preferably it is approximately 30 weight® to 55 weight%, and
more preferably it is approximately 35 weight® tc 45 weight%.

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



In the case where the epoxy resinis not in liquid format room
tenperature, a solvent is required for kneading with 25 a silica
filler. The solvent nay create air bubbles and | ower the strength of
adhesion of the cured material and the thermal conductivity, and
therefore, is not preferable. 56 [0091] Exanpl es of the epoxy
resin include bisphenol A, bisphenol Fsapol ygl ycidyl ether obtained

t hrough reacti onbetween a phenol novol ac and epi chl or ohydrin, which
are inliquid format room5 tenperature, and cycl oal i phatic epoxies
such as VvitAYl <&y EoRetdHe @f oxi de, di cycl opent adi ene di oxi de and
alicyclic diepoxy-adi pate, and one type from anong these may be used,
or a pluraPPByglof types may be used together, but there are no
particular limtations. Furthernore, it is possible to use 10 a
conventional epbx§ Tassih COUFP sds pbdoy fgrpéndythetirsinglang ®dy2 can
versatate, styrene oxide, phenyl glycidyl ether, credyl glycidyl

et her or beatshiphemyd sgimpdivayl rettierg ano@eRl &p ragdiei e iresiig having
preferable to use bisphenol F and a 15 potential am ne conpound such
as di cyandhagbdeyod rivydr @zidde adiofateesicdgianer &t ngaagehf , nandsearys
preferable for 2 weight%to 30 wei ght % of bi sphenol F to be included
in the adhesiv¥enitn whe s idin@eszgentn anwercdbt %2 ptthie icgnmpaeTd ngg
anount is too small and the strength of adhesion is insufficient,

whil e 20 iLavehéngaseent, Aprd tivan SO hwepdhide rabaadooht aoplebbicizer
phenolic hydroxyl group relative to the epoxy group becones

excessi veandnd shdreforaupirrmencieephenol i ¢ hydroxyl group renains
in the cured material, which is not preferable. [0093] 25The silica
filler is[8A8Bdltrafine silica powder of which

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

After that, the resin layex 22 1s 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°Ctol130°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 such as toluenemesitylene,

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

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



the average particle dianeter is 2 nmto 500 nm and it is 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

| ayer 23 is nore than 1 wei ght% problens which arise during coating
such as saggi ng of the paste, are solved, 5 while in the case of |ess
than 10 weight%, |owering of the workirg efficiency such as cl oggi ng
of the mask for screen printing, can be prevented. In addition,

addi tives awbrasnaccwswgnasc,ﬂ{@f@_ta@lrap%mpriattel SxbBht idyy sRReRicdiang
agent, a pignent, a dye or a defoam ng 10 agent, can be used in the

adhesi ve liayiqdedy ido Necessasye £Q994b1e for uNRXt, the transparent
substrate 13 is diced and a plural ity of transparent substrate

portions 13A argsobtaisnag., Qérwsng_r@{w@raer@ nSUbSE F 24 LadSq s 1l 68t
the resin layer 22 and the 15 adhesive |ayer 23 are also diced (see

di cing |ings Rildsdieed 8{M)refSRel €SNl tne 23 $HOWBLRFI Gnd at the same
8(B), transparentsubstrate portions 13A provided with franme portions

21 cangbe tqhfea ?%Qtions whilBl 8relriSaPEELET AR 1Y ¢ henBhOf Q1 G
resin Tayer 22 to have adhesiveness to such a degree as not to peel

when 20 tIBeeitr{gaﬂ\%ﬁ%%g%cﬁ'ﬂgsﬂﬁ@t@e\;e?léﬁeg% ced, Afd gr-okhatk e@}laggﬁﬁgwc,

substrate 15 on ich alight receiving elenent 20 1s insta

prepar ed. (Then. & 4 ransparent .subsratg E%EE?@ kﬁttg&d éﬁ%é&ﬁ’,ﬁ%ﬁ%

substrate 15 areplaced so as to face eac I's tine, t

support 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,
[0090C]
Next, as shown in Fig. B(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 ligquid form at
room temperature, and a curing agent, and thus include 1 weight%
tolO0weight?¥ofasilicafillerinthe component, 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 liguid form
at room temperature, a solvent is required for kneading with
25 a silica filler. The solvent may create air bubbles and lowerx
the strength of adhesion of the cured material and the thermal

conductivity, and therefore, 1is not preferable.



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

t hrough heating so that the support substrate 15 adheres 58 to the
transparent substrate portion 13A via the franme portion 21.

Thr ough the above process, a |ight receiving device 2 can be
manuf act ured. 5[ 0095] Next, thesgorking effects of the present
enbodi nent are descri bed. In the present enbodi nent, the
transparent substrate 13 is divided, and after that, a transparent
substrat e [§8Ptlilon 10 13A and a support substrate 15 having a base
substrate portion 12A are joined. Accordingly, the transparent
substrate portiorappdesvd baseroxyste at e ipsitidenb taphpeopreviehsplienol
fromshifting in position in a great nunber of |ight receiving

devi ces aff, tifel WhC 14 vk e thRH Ret 3 ingheheongdnisadal cabetvare @ Rbenol
yield 15 in the manufacture can be increased. . ~In addition, a
t r anspar eneveldisst padecpodehilonoh3Arand dhdgppere substawid fPIma twhPen
a light receiving element 20 is installed are joined after the
t r anspar efenpglyetiatce EPd scxi M aktbhandct Apnsxidiscisnghomst d ke is
not carried out after 20 joining, and therefore, the transparent
subst r at e cyeivhexat@Adéarilde  prevented ehrtadisgiang idaimgedndAsl acyclic
result, the yield in the manufacture can be increased. [0096] In
addi ti on, diikpoxgsiad ipayter, 20d oree [iygr Tewei anogg devége 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 conventiconal epoxy resin such as n-butyl glycidyl ether,
glycidyl versatate, styrene oxide, phenyl glycidyl ether,
credyl glycidyl ether or butylphenyl glycidyl ether.
[0092]
In additicon, it is preferable to use bisphencl 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 in the case of more than 30 weight%, the amount of the phenolic
hydroxyl group relative to the epoxy group becomes excessive,
and therefore, unreacted phenclic hydroxyl grcup 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 is

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



25 2 includes a cyclic olefin resin, so that noisture can be
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 13A and the base substrate
portion 12A from occurring, by preventing noisture from penetrating
into the space surrounded by the resinshayer 22. 5[ 0097] Her e,
the present inventionis not limted to the enbodi nents, and

modi fications and inprovenents are included in the present invention,
as | ong agdbgeiglj-ect of the present invention can be achieved.
10Though an adhesive filmis pasted to the transparent substrate 13
or the base subbiriie a2s¢nwh¢esfihettahyl semondtenbodi htfasfifder in
exanple, the invention is not limted to this, and a resin |ayer 22

i n var ni shhfopahmay ViBel@yatred 3t St Rerer bhapat ene1ghbst rarebigmgr whpeh
base substrate 12, and after 15 that, the resin |ayer 22 may be
fornmed i nagis¢ forimyarel bhnadhiesh e Pageinglofhdeantovi dée¢ 9nlvaids
resin layer 22 in grid form as in the third enbodi nent.

Furt he? norweilanimghesiase pEllmssthhaatl Oveiget bi dstwaanidngeddrige working
enbodi mnents may be used instead of the resin |ayer 22 20 or adhesive
| ayer 23 efftikeenigiyr dustbedi méaugip@098] tha mddkt fon, stneehepfinsing,
enbodi ment, the adhesive filmis diced when the transparent substrate
13 is dicedn br thevsmtedwmnner, in the third enbodi nent al so, the

resin |ayer 22
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 substratel3 isdicedandaplurality
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 cbtained.

Here, it is 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 tofaceeachother. 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



25 and the adhesive |ayer 23 are diced as the transparent substrate "
13 is diced. However, the adhesive film the resin |layer 22 and the
adhesi ve | ayer 23 may not be diced when the transparent 60 substrate
13 is diced. In this case, in the same manner as in the second

enbodi ment, a plurality of pieces of adhesive filmor the resin |ayer
22 in frame formnmay remain on, for exasple, the transparent
substrate 13. A plurality of pieces 5 of adhesive filn1or the resin
layer 22 in frame form surround portions which cover the

recei vi ng *Pof Bf di@ AP RER he W Hinslat &Rt teuistPat Blakhe ﬁ%a“ﬁﬁ Bgrtion
[ 0099] 10Next, exanples of the present invention are described.
(Exanpl e ?f' 1 Curing resin which can be cured both through Iight
and heat (Synthesis of acrylic nodified phenolic resin) 600 g of an
MEK sol ution witht98980f 8" ABAVEI BEASE SSonpFonerin L5 9F € bhens| daBd6rac
(Phenolite TD-2090-60M made by Dai ni ppon I nk and Chem cal s,

| ncor por até#) PeapiFreGaRit wIs 4 equi val ents of OH) was put in a flask
of 2 L, and 1 of tributylam ne and 0.2 g of hydroqui none were added
to this, é989ﬁae m xture was heated to 110C. 284 g (2 nol) of

gl ycidyl methacryl ate was
Néxt, the working effects of the 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

12harejoined. 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 portion713A 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 iike is not carried out after

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

[0096]

In addition, 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.



20 dropped into the m xture for 30 nminutes, and after that, the
m xture was stirred for 5 hours at 110C in order to induce reaction,
and t hus, phenol novol ac containing 80% of a nethacryl oyl group,
which is a nonvolatile conponent, (ratio of conversion to
met hacryl oyl group: 50% was obtained. 25[0100] 2. Preparation of
resin varnish 5.1 weight% of an acryl mrgsin conpound which is in
liquid 61 format roomtenperature (triethylene glycol
di met hacryl ate: Neoner PM201, nmde by Sanyo Chemical Industries,
Ltd.), which isA% phbeduttri AgNAesisation TajeiyphtPsoTerhedpdRythesin
(Epiclon N-865, made by Dainippon Ink and Chenicals, Incorporated)
and 5 5. 4twengreyest sulkstreba®cagoon t e8iand(3yaba $¢5 ubaide hypPowion
Corning Toray Co., Ltd.), which are thernosetting resins, 28.2
wei ght % ofl 2Rhé remelyraemyinids rdidfiestephienpinel sesia Syemhesheedating
above as a curing resin which can be cured both through Iight and
heat, 1.9iwspbghh® efpaxprotopoliydedizat bheldesnnt latyer @Z.gacure 651
(2, 2-di net hoxy- 1, 2-di phenyl ethane-1-o0on), nade by Ci ba Specialty
Chemi cal s [@6%7]1Ltd.), 31.8 weight% of a porous filler (Ml ecularsieve
3A, made by Union ShowaK. K. ), which is a filler, and 14.7 wei ght % of
met hyl ethyl kétone, wWhechreseatsdhwemtt,ioreries messuladitaed soi thed
for 1 15 hour at 5000 rpmusing a disperser, and thus, a resin
var ni sh wasbpdépaned., p0804pd3finvamufact and dhpadhesiewne sf akrm 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 neot 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 con 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



The resin varnish was coated to a support base polyester 20 film
(T100G nmade by M tsubishi Polyester Film GrbH, thickness: 25 pm
using a conma coater and dried for 10 mnutes at 80C, and thus, an
adhesive filmhaving a filmthickness of 50 pmwas obtai ned. [0102]
25( Exanpl e 2) Example 2 is the %%ne as Exanple 1, except that
a resin which can be cured both through-light and heat was used. 62
As the resin that can be cured both through |ight and heat, an acryl

copol yner sﬁ%%lt&aftaewm & cardaxy! ﬂ{%@r@a@@ ack Vi ngr Q4Rel Haﬁh@?‘c as
chai ns (Cyclomer P. made by Daicel Chemical Industries, Ltd.) wa

used, and;an:adhesicks d 'e'n{Bon'ﬂi\fdé}gt a P ﬁm%ﬂ?@? of é@e@@b"‘@% adhe51ve
obtalned [0103] (Exanple Exanpl e Is the sane as Exanpl e

1, except gihat trh%h%orﬂ%%%dlm&f z@elﬁeﬁ&ngaf@mhm §Sr8ha gal bgwsfor
106. 8 wei ght % of an acryl resi'n nmonomer which 1s in ['iqui or mat

room t errp@&awl% ( Hﬁ@@fagwgéenm@bwé@eym Chem a3 r 4 U e s§eces

Ltd.), which s a photo curing resin, 13. melght/bof a bis "A novol ac

type epoxyer sahes&lée' ¢hon 865 f@sdfn%@f PR b0k ard Chem-calsig

| ncor porated), whi Is a
portions which cover the light receiving portions 11 on the

transparent substrate 13.
[Examples]
[0089]
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}
000 gof anMEK solutionwith 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 hydroquinone were added to this, and the mixture was
heated to 110°C. 28B4 g (2 mol) cof 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



15 thernosetting resin, 2.5 weight%of a silicone epbxy resin
(3Y16-115, nmade by Dow Corning Toray Co., Ltd.), 27.4 weight% of the
nmet hacrylic nodified phenol novolac resin synthesized in Exanple 1,
0.9 wei ght % of a photopol ynerization initiator (lrgacure 651, nmade by
Ci ba Specialty Chemicals Corporation 20 Limted), 23.4 weight%of a
silica filler (SE2050, nade by Admateclgs Co., Ltd.), which is an
inorganic filler, and 25.3 wei ght% of nethyl ethyl ketone, which is a
sol vent, were m xed. An adhesive filmhaving a thickness of 50
pm was obfarAedtusPel teMBEFRERAS VA Shhy28Ne19hycol dimelfhacrylate:
nmoi sture perneability of the adhesive filns obtained in the

respect i vBeER& pFPYE Oasmada iy Sdnne Cheriga ]l dwichs trddfor Ltd.g3 which
The adhesive films were pasted together, and thus, a filmhaving a
filmthi ckRes®hero1cOr ONPAsMIS £ abr Pcat bdnb¥ dhanepeny wesdm dEPheilen
the tenperature was set at 60C, and the filmwas irradiated with an
amount of NFB§®t Bede50y rRF TnPR Vel leagidhChsm3es lisn) Insingod aveehi aad
for Iight exposure, and after that, the filmwas thermally cured at
120C for 2-Howeighdtarflso€iibronehenpxyThestnl ABEboailddd akder by Dow
curing was evaluated in an environnent of 40C and 90% and 25C and
50% fol | éwicngna Warey Gapoltgen meabi Chtar & fp evetdwodt YIS r26208),, 28nd
thus, 10 the noisture perneability was found. [0105] [Table 1]
Exanpl e 1weight% 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
welight% of a porous filler (Molecularsieve 3A, made by Union
Showa K.K.), which is a filler, and 14.7 weight% of methyl ethyl
ketone, which is a sclvent, 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 Polvester Film GmbH, thickness:
25 pym) 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.



Exanpl e 2 Exanple 3 noisture permeability 25C and 50% [ g/ n2.24h] 8.5
8.4 2.3 noisture perneability 40C and 90% [ g/ n2-24h] 81.2 78.3 19.3

10

15

20

25

62

As the resin that can be cured both through light and
heat, an acryl copolymer resin having a carboxyl group and an
acryl group in side chains (Cycldmer P, made by Daicel Chemical
Industries, Ltd.} was used, and an adhesive film having a
thickness of 50 pm was obtained.

[0103]
{Example 3)

Example 3 is the same as Example 1, except that the
compounding of the resin varnish was as follows.

6.8 weight% of an acryl resin monomer which is in liguid
form at room temperature (Neomer PM201, made by Sanyo Chemical
Industries, Ltd.), which is a photo curing resin, 13.7 weightt%
of a bis A novolac type epoxy resin (Epiclon N-865, made by
Dainippon Ink and Chemicals, Incorporated), which is a
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
Limited), 23.4 weighi% of a silica filler (SE2050, made by
Admatechs Cc., Ltd.), which is an inorganic filler, and 25.3
weight% of methyl ethyl ketone, which is a sclvent, were mixed.

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

10104}
The moisture permeability of the adhesive £ilms obtained

in the respective Examples was measured in the foliowing manner.



[0106] Next, a plurality of light receiving devices Using 15 adhesive
films according to the respective exanples were manufactured in
accordance wth the method shown in the first enbodi nent.

Here, the process for exposure to light was carried out with Iight of
750 mJ/ cn2 having a wavel ength of 365 nm and 20 a devel opnent
process was carried out using 3% TMAH @Ret r aamoni 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 patterned in grid
form and the pB¢ardhesy vdd 1aer vpgedas o ttgsfdrdoudd egions film
covering the respective |ight receiving portions in frame formwth a
wi dth of hedipmia filmthigkngrl of W0 P HASFatencatpdredng HopniBasor
and base substrate portions were pasted together through application
5 of heat c&n#hpicdis Sure Yawperaioe evag10€t aimdl°€0 secbridsy film was
pressure: 1 MPa). After that, the adhesive filmwas cured for 1 hour
at 120C, andagficéesardsh poraponbbref akidiBo@t 750 mI/Am° dvavmeenpght
recei ving devices obtained in the respective exanples had the des
ired pyopéfbi ag), ugddd @r fMeermivre, fan jighiasexontireaedantaefbper dhisdn
did not have any problens. Al of the light receiving devices had the
desired ptbpefiilasvagstijeseslbgdcnbedeat ahtl 1 hefef o dioun apgs atol8°C
that the productivity can be increased according to the nmanufacturing
met hod of felmelpheysnt Theehii®nobisioged7after 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 mcisture permeability was found.

[0105]
[Table 1]
Example 1 | Example 2 | Example 3
moisture permezbility 8.5 8.4 2.3
25°C and 50%
[g/m*:24h]
moisture permeability B1.2 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 prccess 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



(Exanpl e 4) 1. Fabrication of cyclic olefin resin cofposition
(conmposition for formng resin |layer) An exanple of a copolyner (A-1)
wher e decyl 20 norbornene/glycidyl nmethyl ether norbornene = 70/ 30
copolymer is cited. Al'l of the glass apparatuses were dried at
60C for 18 hours under 0.1 Torr. After that, the glass apparatuses
were noved to a glow box and attached ta the gl ow box. Ethyl acetate
25 (917 g), cycl ohexane (917 g), decyl norbornene (192 g, 0.82 nol)
and gl ycidyl nmethyl ether norbornene (62 g, 0.35 npl) were put in a
flask for "PEag¥ FBRISFhEC ASER FOF LPRALLT DH M TN B % TGut SFPERLLNE
gl ow box and a dry nitrogen gas was introduced. Air was renoved from
the react Fd@héhBaFear ingt eprbdpratel byl Hass iy ™ wiitdy 8gehd §RsOf HriddLigh -
the solution for 30 mnutes. 9.36 g (19.5 mml) of a nickel catalyst,
that is to say,1B% ®diSifbPen&FBRSPFE I UCTBPHERT§ nPeKELONRadnd base
di ssol vedin 15m of toluene, put in a syringe of 25 nl, taken_out
fromthe §rORLEGECaR® FUCTIH Weee Maxhked oroFeulee F o rTRehnPRPULEaRASD
stirred for 5 hours at 20C so that the reaction was conpl eted. Next,
a peracet Pé Hepd HIAUPILES (OB (HitDe vpsusridedl @hd, t hemad xE dr 6eCONdss
stirred for 18 hours. When stirring was stopped, the solution was
separ at edPrass v eval P& hyerAflrir £1sdl vEhe paleplvar f bimiyres atkead for
| ayer was separated, 1 1 of distilled water was added, and the :
m xt ur e washsuirr eéd 128° 20 ardur BserTasdaat Epr| dydougss aepkfGt@ed,
and thus renoved. Washing was 15 carried out three times with 1 1 of
distilled waterAlAfeerthpatl i ghliepelopmerivas piav ige seehbabhed in the
precipitate was collected through filtering and sufficiently washed
Wit h wat eiresard tafeee ¥ ampat s dedh¢ deg ivacupheronBigsefanhéupshgrmore,
after drying was collected (yeild of 96% . The nol ecul ar anount of
t he 2P obf &ivedl cesifimstedyibaMpre1d5iggaiidmot HFvecOy aa@bMamvh =All
2.45 through GPC. As for the conposition of the polyner, it was found
t hr ough HORMRM € hiat 9itlle g3 C by bod riesiel oRs MEgYctdied depde chorbeerdie wag s
30 nmol % [0108]

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 &)
1. Fabrication of cyclic olefin resin composition {composition
for forming resin layer)

An example of a copoclymer (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 (182 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



25228g of the resin synthesized in the above was di ssol ved in 342 g
of decahydronapht hal ene, and after that, 4-nethyl phenyl-4-(I-nmethyl
et hyl ) phenyl i odoni um 66 tetrakis(pentafluorophenyl) borate (0.2757g,
2.71 x 10-4nol), 1-chloro-4-propol oxy-9Ht hi oxant hon(0.826g, 2.71x
10-4nol ), phenot hiazine (0.054 g, 2.74 x 10-4) and 3, 5-di
t- butyl - 4- hydroxy hydroci nnamate (0.13%8 g, 2.60 x 10-4) were 5 added
and dissolved, and after that, the mxture was filtered with a filter
made of a fluorine resin, and thus, a cyclic olefin resin conposition
was obt ai ®&d. freroghe glow poxFapei aadrgnnbtradhaspee vesnpbsredysed.
for form ng adhesive 10Layer) An ultrafine silica powder (3.0
g) of whi &1t e savieEreee haf1or| REi ARBEEL VRaShappicedi riatted snadi g alpy
diglycidyl ether (epoxy equivalent: 180, liquid format room .
t enper at uP@P SI9H @ @ OMIEThetR & Hlvigiho? cblee | 9nl bt aeehobi 3phBABLLES.
and 15 epi chl orohydrin, bisphenol F (5.0 g) and dicyane diamde (1.0
g) were cénpéuided Sard Wrebideelf wht hickeéecprbRilystandatusis dp say,
insulatin%.resin paste was obtained. This insulating resin paste was
def oaned Pér (3@ lienaldsl s per Fheobapbhambenioke , maydigad liviegsin dml
adhesi ve agent was obtained. 20[0110] 3. Fabrication of Light
Recei vi ngobetpéaenepl pral inye sfydinge afe@di i ngt allesn cast vigragn the glow
fabricated in accordance with the nethod shown in the third
embodi nenbox and put in the £lask for reaction. 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, precipitatewas 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-{1-methyl ethyl)phenyliodonium



Concretely, a cyclic olefin resin conposition was coated 25 on a
transparent substrate using a spin coater, and after that, dried for
5 mnutes at 110C using a hot plate, and thus, a resin |layer having a
filmthi ckness of approximately 40 pmwas 67 obtained. This resin

| ayer was exposed to light of 1500 mJ/cnR through a reticle in a

br oadband st epper exposure nmachine (mageg by U tratech Stepper Inc.).
After that, heat was applied, in order to accelerate the

Cross- I|nk|ng reaction in portions 5 exposed to light for 4 nlnutes
usi ng a héetpledtie @erged luoropheext ) haratsuk8t 2368 mag - i7dmeddetinicn )
| i monene for 30 seconds, and thus, portions which were not exposed to
li ght wereé - ihd Sa1ordd PR Feritiedt - BEo A nERONHER - 82 e, Subist ¥ a6 had )
rinsed for 20 seconds with isopropyl alcohol, As a result, the resin

| ayer 10 pésaiokdd dzineegibrik® bthert han*t he reg’irdhs3;c$)vé¥| ng the
light receiving el ements on the transparent substrate and was

pr ocessed trkugild 4drvdr oy pesibom vesnabs efGred Th ,hé - 58t tel @' Jangre
thus, it was confirmed that the adhesiveness at the tinme of

devel opneatidedisangcedl sent vedf tandtaflicr thetr edie hdyxérnreawassiclteded
at 160C for 60 m nutes, and thus, the cross-linking reaction was

conpl et edvWiThea Fatlde rahsde Ivifng frlatcd imoteshins ardithusay@cywdsl ©o2¢£in
Next, the adhesive was coated to the resin |ayer through screen
printing, rasdnasoadiresitieor] aeey wesaioeded. After that, 20 the
transparent substrate was diced and a plurality of transparent
substrat e [§dPtilons were obtained. Furthernore, a transparent
substrate portion and a support substrate on which a |ight receiving
el enent wds Fabrakkédoneré piiheedvso(@omposfiadenedoh dohwingnadheatee
at 100C for 60 mnutes. As a result, 25 the transparent substrate
portih ahdyele support substrate were pasted together.

An ultrafine silica pewder (3.0 g) of which the average
particle diameter was approximately 12 nm and diglycidyl ether
(epoxy equivalent: 180, liqguid 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 reclls, and thus, an
insulating resin paste was obtained. This insulating resin
paste was defocamed for 30 minutes in a vacuum chamberl 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 um was



The obtained |light receiving device had the desired '68 properties,
and it was confirnmed that operation did not have any problens in the
| ight receiving device. Al of the light receiving devices

manuf actured in this manner had desired properties, and therefore, it
was found that the productivity 5 can be increased according to the
manuf acturing nethod of the present ingention. [0111] (Exanple 5) A
terpol ynmer (A-2) of decyl norbornene/glycidyl nethyl 10 ether
norbornene/phenet nor.bornene = 55/ 30/ 15 was obtained in the sa
manner as °Ph2ER& Ie TRiSeXREHD YA¥RT ejééy?xwﬁar%ﬁég@fzgfglw 5/ cn?
nmol ), glyckdyl neto et her norbornene (177 g, 0.30 nDI% and phenetyl
nor bor nen&NERYIR 5 i Sron)2 %Pédﬁ’é‘é‘ﬂi T’E%E’B%H DIPIHEr é‘é‘ﬁhl“e (made

nor bornene (192 g 0.82 nol) and gl yci 15 nmeth et her norbqgrnene
(62 g, 0.38 WhFFa86ECExaRBPBREE. [Hfe) teer%Wﬁetr %fs%fyﬁ@ﬁ 2egldmg, in
precipitated again, 309 g of palymer was_collected after drying

(yeil d: 92%ier TRe A anahe v@@rﬁr%%hbnbbw REA CHIOPNER RS P s
68000, WMnh 30000 and Mv Mn_=2.3 through GPC. As for the conposition
of thed poPFREEEDRE A th i figmd! thiBaghs H ARt Rah Ode @y tRortor Huffe:
was 54% epoxy_norbornene was 31 nol % and phenetyl norbornene was 15
non. A Y&k afFiteys W51 7 R Wﬁédé?“%ﬁlf@e‘@iémldé“%%e éptaithedcpypds,
carrying out the same process as in Exanple 4. The obtained |ight
recei vi ng2BeViTtEs RAFTLRE I8 Feders NntopePPFES tahlIlt WRds ¢bnFP i Hed
t hat operation did not have a roblens in the light receiving

devi ces. APP semeHEd.i §Re ?ééé?vﬁhatde§hée§uhéﬂr?ﬁ@ Hé§|Fé&Sﬁﬂ0§§Ft20

ies , as described above , .
seconds with isopropyl alcohel. 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, it 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 layver through
screen printing, and an adhesive layer was formed. After that,

20 the transparent substrate was diced and a plurality of
transparent substrate portions were obtained. Furthermore,
a transparent substrate portionanda 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 cobtained light receiving device had the desired



69 and therefore, it was found that the productivity'can be increased
according to the manufacturing nmethod of the present invention. 70
CLAIM5S 1. A nmethod of manufacturing a light receiving device,

the light receiving device conprising a light receiving portion, a
base substrate portion where this light receiving 5 portion is

provi ded, and a transparent substrate @értion which is placed so as
to face said base substrate portion and said |light receiving portion,
wher e a resin |layer containing a photo curing resin is placed
bet ween s&FFPETEASTar e b ¥PSafeNpIEesh R §Bﬁéa%é§@ fadsapst pave
portion so as to _surround said |ight recejiving portion, wherein _.

t he netho&ndfpﬁﬁﬁéﬁﬁét&Piﬁ@ea;}?% tr G Mhg UV e donprifséhe 1ight
providing a resi,n | ayer, containing a photo curing resin 15 on_a |

t r anspar eA &Y% Wste BeptiFal pE§dof nshhdst Fanssdr &itd drsstred e
portions are integrated or on abase substrate where a plurality of
sai d | i ghPrPREEiNHSTy BOFt FBRESAPESpr bl Wt Tt thiadr *a‘ﬁ?ts/r%ﬁug‘aaalty
base substrate portions are integrated in such a manner that the
resin PayER"cBYetRCEaR 8°Ha3eCITBERP At @ the manufacturing method of the

present invention.
[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 mel) and phenetyl norbornene (259.7 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 in 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,



20 or said transparent substrate; sel ectivel ¥ irradiating
said resin layer with light foll owed by a devel opi ng process so that
said resin layer remains in regions surrounding at |east the
respective light receiving portions on said base substrate or in
regions of said transparent 25 substrate which surround portions
corresponding to the regions facing sakd |ight receiving portions of
sai d transparent substrate portions; 71 di vidi ng sai d base
substrate into units of said base substrate portions so that a
plurality28f $hedehass sifstwat fpordi bRat akbeobrarHedivdity diaty & d
transparent substrate into units of said 5 transparent substrate
portions 3BCtRaEeE pFEPAERIDY oF tH& BaPPEASPHréRT BebBedftfethererongnt
are obtained; and joining said base substrate portion and said
transpar eatVEfibdCPat e portion via said resin |ayer. 2. The

met hod of manufacturing a light receiving device 10 according to
Claiml, wherein said resin |ayer has adhesive properties. 3. The
met hod of manufacturing a |ight receiving device according to Caim
2, wherein said resin layer is formed of a resin conposition which 15
i ncludes said photo curing resin and a filler, and of which the

noi sture perneability is 30 [g/nR.24h] or higher when neasured in
accordance with the JI'S 20208 B net hod.



4. The nmethod of manufacturing a |light receiving devi'ce according to
Claim3, wherein 20said filler includes zeolite. 5. The nethod of
manuf acturing a light receiving device according to Caim2, wherein
said resin layer includes a curing resin which can be cured both by
light and heat. 25 6. The nethod of manufacturing a |ight receiving
device according to Caim5, wherein sai curing resin which can be
cured both by light and 72 heat further includes a (neth)acrylic
nodi fied phenolic resin or a (meth)acryl oyl containing (nmeth)acrylate
pol yner. CEAHh: nethod of manufacturing a light receiving device
according to Claim1, wherein 5said step in which said resin | ayer
renmai ns aft-er &t A€ W&Fe|Gpiti braclessi dnpr i $88L aecgivdtngr darvddee -
provi di ng an adhesi ve | ayer on a surface of said resin _|ayer; o
sai d base subst FBEel bhtiTHCahdl 3@ 4R F e GratRents sub st A tpsecediying
are joined via said resin |layer and said adhesive |ayer; 10 and
pertion, a base substrate portion where this light receiving
5 portion is provided, and a transparent substrate portion which
is placed so as to face said base substrate portion and said
light receliving 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 porticens are provided and
a plurality of said base substrate portions are integrated in
such & manner that the resin layer covers said base substrate
20 or said transparent substrate;
selectively irradiating sald resin layer with light
followed by adeveloping process sothat saidresinlayer remains
in regions surrounding at least the respective light receiving
portions orn saidbase substrateorinregions of saidtransparent
25 substrate which surround portions corresponding to the regions

facing said light receiving portions of said transparent

substrate portions;



said resin layer includes a cyclic olefin resin as sai d photo curing
resin. 8. The nmethod of manufacturing a |light receiving device
according to Claim7, wherein 15said cyclic olefin resinis a
norbornene resin. 9. A nethod of manufacturing a |ight receiving
devi ce, the light receiving device conprisinga support
substrate where a light receiving el engtit having a |ight receiving
portion and abase substrate portion provided with this |ight

recei ving 20 portiogéis installed, and a transparent substrate

portion which i S15rEded $618s s TherStiriake BRritsi afsappct tbase

substrate on which the |ight recgiving el enent is_provided, where
a resin | &S TGHtQiBn g A HRG Hbr R iyt FERHhTY L hisRdet PRStwe ok sddiad ©

support substrate and said transparent substrate 25 portion so as to
surround SATFIIHht2recRe Vi g ef enent, wherein t he net hod of
manuf acturing a |ight receiving device conprises: 73 , i
provi ding a res?hvggﬁéﬁ E8ntlal ARRGPA LHRGt 6 UBSHTAG & ity g ids of said
transparent substrate where a plurality of transparent substrate
portioﬁs SN SRAGHH PP SR BORRAREP FRatt e & dYlitrdalley ebvepid
said transparent substrate; 5selectively irradiating said resin |ayer
with | i ght™ 581 9RARN hys B Hebat dpPRGL pPoEeds es G btRdM ashHi RY%si n | ayer
remains so as to surround portions corresponding to the regions of

sai d transpar ent ©$0BEEr 3 ¥ PRGN FUPRE TRtGhPOF BEEN\ATHY Selicherpgsparent

said transparent substrate portions; )
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/m®:24h) or higher when
measured in accordance with the JIS 20208 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



10di vi di ng sai d transparent substrate into units of the transparent

substrate portions so that a plurality of said transparent substrate
portions are obtained; and j oi ni ng support substrates and said
transparent substrate portions via said resin |layer after said |ight
receiving 15 elenents are installed on said support substrates. 10.
The nethod of manufacturing a |ight red@ ving device according to
Claim9, wherein said resin | ayer has adhesive properties. 11.

The net hod of nuf act uri a Ilght recei ving devjc ccording taq
O'ai m 10, q\ﬂ?&rgﬂﬁ%er lncggfiasr%5|“i?qha?fe‘?r¥£l? Joer ghedglyc Tesin
conposition mhlch clude hot o, curin esin a filler, and
of which fﬁe%nnWﬁ i%%ﬁl?? Ea?§l§@ ﬁ@% )2ﬂﬂy Rﬂﬁ%m%hen
measured in aCﬁordanﬁ the | S 20208 B pet hod. 25 12 The net hod
of manufactur R &S @ﬁit et e %cl:bgaane%lel&gmdfflce
wherein said fi]ler ncludes zeollte 74 13. The met hod of
nanufactuﬁQﬁ?QQHq%ﬂﬁorQ&%ﬁW|%g ﬂ%@F%e“accordlng to Caim10, wherein

said resin layer includes ,a curing resin which can be cured bagth b¥
| i ght and heat . salid 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;
saidbase 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
i5 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 receiving element havinga iight receiving portion
and a base substrate porticn provided with this light receiving
20 portionisinstalied, anda transparent substrate portionwhich
is placed so as to face the surface of said support substrate
on which the light receiving element is provided, where
a resin layer containing a photo curing resin is placed
between said support substrate and said transparent substrate
25 portion soas to surround said light receiving element, wherein
the method of manufacturing a light receiving device

comprises:

b et b



5 14. The nethod of manufacturing a light receiving device according
to Caim13, wherein said curing resin which can be cured both
by Iight and heat further includes a (neth)acrylic nodified phenolic
resin or a (nmeth)acryl oyl containing (nmeth)acrylate polyner. 10 15.
The net hod of manufacturing a |ight receiving device according to
Caim9, wherein said step in whidh said resin |ayer remains
after the devel opi ng process conprises, at a |later stage, providing
an adhesive | ayer on a surface, of. said resin | ayer; 15said sypport
substrate and sBFEVtFaRSparERht LU T et P15 bid 4t PHUihEFtwng L&isdn
resin layer and said adhesive |la er;‘ﬁ?d sai d _resin Ia%er

i ncl udes” &TcyclNiE ARSI T &t it photd RUNFAYLF¥sPh. t58NEBATFRE
met hod of manufacturing a light receiving deyice according to O aim

15, wher eiStRSdIR & HIC G1T i4F G et P 952 B Aot BoFHERear B8fRSL that the

resin layer covers salid transparent substrate;

5 selectively irradiating said resin layer with light
followedbyadevelopingprocess so that saidresin layer remains
S0 as to surround portions corresponding to the regions of said
transparent substrate facing the light receiving elements in
said transparent substrate portions;

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

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

15 elements are installed on said support substrates.

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

salid resin layer has adhesive properties.
11. The method ¢f manufacturing a light receiving device

20 accerding 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/m?-24h] or higher when
measured in accordance with the JIS$ Z0208 B method.

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

sald filler includes zeolite.



10

15

20

74

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

said resin layer includes a curing resin which can be
cured both by light and heat.
i14. The method of manufacturing a light receiving device
according to Claim 13, wherein

sald 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.
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;

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

said cyclic olefin resin is a norbornene resin.



