- 1 FEB 2005 PHOTOPOLYMERI ZABLE RESI N COVPCSI TI ONS FOR OPTI CAL RECORDI NG
MEDI A AND OPTI CAL RECORDI NG MEDI A USI NG THEM 5 TECHNI CAL FI ELD The present
i nvention relates to photopol yneri zabl e resins used in optical gcordln

medi a, particularly photopol ymerizable resin conpositions used Tbftbélai ng
two substrates. 10 BACKGROUND ART Conventional media for reading or

reading/ witing nmenory data by using light include optical recording nedia
such as conpact disks and DVvDs (Digital Versatile Discs). As an exanple of

these e@pdﬁﬂmﬁsﬂ@%s}fb@upﬁsﬁxw PERNGST PEAR MHE SR D 186 MED Y0

medi um us as a DVD, conprising first and second substrates 111, 121,
first and second reflective filns 11 D125 and a resin |layer 140. Flrst
reflective film2115 is fornmed on a surtace of first substrate 111, and
resin layer 140 is prOV|ded in tight contact 20 mnth the side of first
reflective film 115 ofPdEChE B@qdﬁQﬂN USING THEM ong reflective film
125 is provided in tlght contact with the S|de of resin layer 140 opposite
to first reflective film11l5, and second substrate 121 is provided on the
side of second reflective film 125 opposite to resin |layer 140. 25

Gengr al*BCHNBGAL PEBID 140 consists of a cured product of 1 - | FEB 2005

The present invention relates to photopolymerizable resins
used in optical recording media, particularly photopolymerizable

resin compositions used for bonding two substrates.

10 BACKGROUND ART
Conventional media for reading cor reading/writing memory
data by using light include optical recording media such as compact
disks and DVDs (Digital Versatile Discs).
As an example of these media, reference 100 in Fig. 4
15 represents an optical recording medium used as a DVD, comprising
first and second substrates 111, 121, first and second reflective
Filmg 115, 125 and a resin layer 140.
First reflective film 115 is formed on a surface of first
substrate 111, and resin layer 140 is provided in tight contact
20 with the side of first reflective film 115 opposite to first
substrate 111. Second reflective film 125 is provided in tight
contact with the side of resin layer 140 opposite to first reflective
f£ilm 115, and second substrate 121 is provided on the side of second
reflective f£ilm 125 opposite to resin layer 140.
25 Generally, resin layer 140 consists of a cured product of
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a phot opol yneri zabl e resin such as epoxy acrylate, in which inpure ions
such as chlorine ion are liable to remain during its preparation process
and any inpure ions or water remaining in resin |ayer 140 may cheng Hﬁmq
degrade reflective filnms 115, 125 in tight contact 5 with resin |ayer 140.
Especially, on reflective filnms consisting of a thin netal film based on
silver, chem cal degradation such as oxidation or sulfurization is liable
to be caused and degraded reflective films 115, 125 discolor to no | onger
serve as phefticpelliyiRerfiddile 1@ slim euddr ab ey arirydatie chanvhath impure
degradation, JPA No. 126370/1999 describes a nethod for protecting

reflectiygs Ehl:ﬁsaé ERTord nkefb alrdy el abYeftQs FEAG1A &fx@r@it&%ﬁé%&&ation
consi sting of sil |con dioxide or the like on the surfaces of

fl f
Cur 1 acdifoss T v, duee Sehi o r el Yot s LARLRERY Pived 100" 7

r, suc protective ad the
di sadvantage that _.a nore conple rocess g for gactu I ng an
opt | calmay ERsthGas T BARRGIRITH NS T fddr 545 hel pPBEarpntact
I nvention was made to overcone the di sadvantages 20 of the prior art
desBri betmbereimi tayehel Ar pose of providing a photopol ynerizable resin
conposition suitable for a resin layer formed in tight contact with
reflective fiEspecfiadpyi.cah re€deditiye fdding. consistERB 9608 DhBCLGSURE OF
THE | NVENTI ON
film based on silver, chemical degradation such as oxidation or
sulfurization is liable to be caused and degraded reflective films
115, 125 discolor to no longer serve as reflective films.
10 In order to prevent such chemical degradation, JPA No.
126370/1959 describes amethod for protecting reflective £ilms from
a resin layer by forming a protective film consisting of silicon
dioxide or the like on the surfaces of the reflective f£ilms and
bringing the resin layer into tight contact with the surface of
15 the protective film.
However, such a protective film had the disadvantage that
a more complex process is required for manufacturing an optical
recording medium and high costs are incurred.
The present invention was made to overcome the disadvantages
20 of the prior art described above with the purpose of providing a
photopolymerizable resin composition suitable for a resin layer

formed in tight contact with reflective films of optical recording

media.



The present invention provides a photopol ynerizable resin conposition
contai ni ng a phot opol yneri zabl e resin based on an acrylic ester n
additive based on either one or both of 5 benzotriazole and a behtb} #05zol e
derivative, and a photoinitiator. |In the photopolymnerizable resin
conposition of the present invention, the additive is contained at 0.01
parts by weight or nore per 100 parts by weight of the total weight of the
phot opol yneri zabl e resin and the photoinitiator. 10 In the

phot opopySEeLOSERE coF CBHR TAYRASTDNON of the present invention, the
additive is contained at O. 05 parts by weight or nore and 5 parts by

wei ght or |les e ar
photopolynerligg gr%g§P% an %ﬁtgﬁﬁﬁn|t|eu(nﬂﬂgég?a¥?£%?l£gbig resin

h I . h
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derivative of 1,2,3-benzotriazole. The present |nvent|on al so provides an
opt i cal 2FEEEHEl PFteFed®AnPEdREAVS] RGS&%s BFs eider £19 i R R ive film
provided 20 on the substrate and a resin |layer provided in tight contact
with theefzetriazdleandva benzatriazle dasivatiivel gnd agdhmtiatxi biagor.
phot opol yneri zabl e resin conposition containing a photopolynerizable resin
based on an aznythe pisdeopoipmaddizbble rbasadcompesihépnoot tie bptéseht
benzotriazol e and a derivative of 25 benzotriazole, and a photoinitiator. 3
- | FEBid®&®tion, the additive is contained at 0.01 parts by weight or
more per 100 parts by weight of the total weight of the
photopolymerizable resin and the photoinitiator.

10 In the photopolymerizable resin composition of the present
invention, the additive is contained at 0.05 parts by weight or
more and 5 parts by weight or less per 100 parts by weight of the
total weight of the photopolymerizable resin and the
photoinitiator.

15 In the photopolymerizable resin composition of the present
invention, the additive is based on either one or both of
1,2,3-benzotriazole and a derivative of 1,2,3-benzotriazole.

The present invention also provides an optical recording
medium comprising a substrate, a first reflective film provided

20 on the substrate and a resin layer provided in tight contact with
the first reflective film wherein the resin layer consists of a
photopolymerizable resin composition containing a
photopolymerizable resin based on an acrylic ester, an additive

based on either one or both of benzotriazole and a derivative of

25 benzotriazole, and a photoinitiator.
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In the optical recording nmediumof the present invention, a second
reflective filmis in tight contact with the surface of the resin quqrzmS
opposite to the side with which the first resin filmis in tight contact
In the optical recording nmediumof the present invention, the first
reflective filmis based on silver. In the optical recordi ng nmedi um of the
present invention, the resin layer has a thickness in the range of 1 mor
nore and 200 pmor |ess. BRI EF DESCRI PTION OF THE DRAWNGS FIGS. |a, IDb,

lc, and Id are diagrans for illustrating a process for manufacturing a
first exanpl e ph @ReOpptiehl reoooriing mediwmmad thite naresantt Jinheafdiosn.
FIGS. 2a, 2b, 2c, and 2d are diagranms for illustrating a second exanple of
an opti cal ;I ecof qlé@lé@ﬂwnqulmt he preseRht covENtt ontlogetiderumidde tdfe
nanufacturlng process. |s a diagramfor illustrating a third
exanpl e of an t recor £ [ ndis
a di agr am'§ of® ?Jt’Fujs@FeaIf i TRP 4 an opt | c(ﬂﬂ%nesglodr%lqﬁécw %&%hmﬂgéﬁlﬁr |I§e|r5@art

Various references in the drawi ngs represent the following elenents: 1,
50, 70, bpimchks Fechighh AT 11, 21, 51, 71, substrate (first or
second substrate); 15, 25, 55, 75, reflectlve fl|n1 first or, secaond
reflective filip; tBS, opsicab, reeaTdingyapdiun qf pie ent invention,

the first reflective film is based on silver,

in the optical recording medium of the present invention,
the resin layer has a thickness in the range of 1 pm or more and

200 pm or less.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. la, 1lb, 1lc, and 1d are diagrams for illustrating a
process for manufacturing a first example of an optical recording

medium of the present invention.

FIGS. 2a, 2b, 2c¢, and 24 are diagrams for illustrating a
second example of an optical recording medium of the present

invention together with the manufacturing process.

FIG. 3 is a diagram for illustrating a third example of an
optical recording medium of the present invention.

FIG. 4 is a diagram for illustrating an optical recording
medium of the prior art.

Various references in the drawings represent the following
élements:-l, 50, 70, optical recoxding medium; 11, 21, 51, 71,
substrate (first or second substrate); 15, 25, 35, 75, reflective
film (first or second reflective film); 35, 63, 76, resin layer
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(protective film. THE MOST PREFERRED EMBCDI MENTS OF THE | NVENTI ON

Phot opol yneri zabl e resin conpositions of the present 5 invention c dnkE&i H0%an
additive such as benzotriazole or a benzotriazole derivative serving to
protect netals agai nst chem cal degradation, so that no chem cal
degradation occurs in reflective filnms consisting of a chemcally unstable
netal such as silver even when a resin |ayer consisting of a

phot opol yneri zabl e resin 10 conposition of the present invention is
directlYppggggpivéigggmg[ght contact with the reflective films. If either
one of first or second reflective filmof optical recording nedia of the
present invention consists of a transm ssive nmaterial, even a | aser beam
emtted fromthe side of the substrate 15 having the transm ssive
reflective filmcan be directed to the other reflective f ilmto read data

becauseTHRMPSE FREEERRERNEMBORIMENTSgRF THE (TNMENAEM ve reflective film
to reach the other reflective f ilm Such photopol ynerizable resin

conposi tions Bhntbpodpypeirddabdre aesdfil emnpesitionsnofl shefpecesehta
substrate and then cured 20 by UV irradiation to forma protective f ilm
of &n omvemtisecosdtagn ardadmisich asch eeMpasizdatistazdhwtepoiynerizable
resin conpositions and optical recording nedia of the present invention

are exphaén £k dz6es AelriRRItAWe sbrihgldd/prat BBl ViBGh 1A s30bgeh 8L Was
prepared by adding 25 24 parts by wei ght each of acrylic esters, 1e. ,

di cycl opeqt a4 €16n 5 so kH#Brd0fRemical degradation occurs in reflective
films consisting of a chemically unstable metal such as silver even
when a resin layer consisting of a photopolymerizable resin

10 composition of the present invention is directly brought into tight
contact with the reflective films,.

If either one of first or second reflective film of optical
recording media of the present invention consists of a transmissive
material, even a laser beam emitted from the side of the substrate

15 having the transmissive reflective £film can be directed to the other
reflective £ilm to read data because the laser beam can pass through
the transmissive reflective £film to reach the other reflective film.

Such photopolymerizable resin compositions can be applied
on a reflective film on a surface of a substrate and then cured

20 by UV irradiation to form a protective £ilm of an optical recording
medium such as a compact disk.

Photopolymerizable resin compositions and optical recording
media of the present invention are explained in detail below.

Initially, a photopolymerizable resin was prepared by adding

25 24 parts by weight each of acrylic esters, ie., dicyclopentadiene
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di acryl ate (sold under the nane of "R684" by N ppon Kayaku Co. g

EO modif ied trimethylol propane triacrylate (sold under the nane -onF B 2005
"SR351" by Sartoner Conpany Inc.) and tripropylene glycol diacrylate (sold
under the nane of "SR306 " by Sartomer Conpany Inc. ) 5 to 24 parts by

wei ght of an urethane acrylate oligoner (sold under the nane of "CN983" by
Sartonmer Conpany Inc.). To this photopolyneriz able resin were added and

m xed 4 parts by weight of a photoinitiator (sold under t he nane of

"l rgacuggac dﬁﬂat@yrgg@a gRaealkhy Ghel o3 SREs4d¢ vy yre.?ﬁ]éugigoew,ei ght

of 10 an additive 1,2, 3-benzotriazole to prepare a photopol ' za
resin cppypo dé =l n{l% &g i (ﬁl) %
represen{f:r&j)f?S secon(}f‘}L ¥ 0te’l' renserl)Jet(]::t Ve ,aﬁ?géa"l gﬂé t Foql
recordin € $3£11d1 ent |nvent|on 15 Pits 12, 22 are forned on
one si dé F 9 ?é’c ﬁ‘E ONGEs FPERPERY11nC) and iethToRy Jene glyFedt
and second reflective filnms 15, 25 are formed by sputtering on the
sur f aced1aFry ke (5ialsd underthe pampees ' $R3PS "My SardmmescConganat Tect ) ve
films 15, 25 have a thickness 20 smaller than the height of pits 12, 22 so
thab t heo ek pertsobypvesght f 2 ngetblinecacdydnteeblbgomee (sdbid dﬁdeﬁa
First substrate 11 here consists of a transm ssive polycarbonate resin and
first reté evdnereofi ION283f obypeda@Rofits Compulpst Make )11 consists of a
sem -transm ssive netal filmbased on 25 silver. Second reflective film 25
formed on secoakiEidphotiopodinferizable resin were added and mixed 4 parts
by weight of a photoinitiator (sold under the name of "Irgacure
184" by Ciba Specialty Chemicals K.K.) and 0.5 parts by weight of

10 an additive 1,2,3-benzotriazole to prepare a photopolymerizable
resin composition of Example 1.

References 11, 21 in Fig. 1{(a}), 1l(b) represent first and
second substrates, respectively, used in an optical recording
medium of the present invention.

15 Pits 12, 22 are formed on one side of first and second
substrates 11, 21, respectively, and first and second reflective
films 15, 25 are formed by sputtering on the surfaces of these pits
12, 22, respectively.

First and second reflective films 15, 25 have a thickness

20 smaller than the height of pits 12, 22 so that the pattern of pits
12, 22 is reflected on reflective films 15, 25.

First substrate 11 here consists of a transmissive
polycarbonate resin and first reflective film 15 formed on first
substrate 11 consists of a semi-transmissive metal film based on

25 silver. Second reflective film 25 formed on second substrate 21
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- 1 FEB 2005 consists of a netal filmbased on alumnum In order to
prepare an optical recording nmediumof the present invention using TFEBRI0S
and second substrates 11, 21 as described above and the photopol yneri zabl e
resin conposition of Exanple 1 5 as descri bed above, the photopol ynerizabl e
resin conposition is first dropped on the surface of first reflective film
15 formed on first substrate 11, then second reflective film25 forned on
second substrate 21 is brought into tight contact with the surface of the

first refdactised id M1 anthh NeRsEhe,RNGY ARSLYAET | zabl e 10 resin

conposition is uniformy spread over the surtace of first reflective film

15 by spin c i O, pr. re. a_resin gsiti.on layer c | sting of the
phot opol yner ioj‘;gtc)’ ?ge:re%(? ﬁ%%g)r?%&?{’ioijnﬂ%amg erlilpgtm%%hurgé)%gﬁbe rpe?efg%%[f‘f ve
films 15, 25.. Reference 30 in Fjg. 1Scé represents the resin conposition

15 | ay e VeRHaT VS IO Hett i 4 I PREORINFURE L RRERSt Rd /s drlf &S desicribad

and second reflective filns 15, 25. Then, the surface of first substrate 11
i n thi #bovgr @énds the phntarel ¥ienlzrblaysesinheanpysisjionpafs Bxammksh 1
transparent first substrate 11 to reach resin conposition |ayer 30, the 20
pho% op@lsy mersiczdlylesl radgive cartpo phovopdbymenyzabienresipo Siotipas i tliayeris80 i s
pol yneri zed by UV rays so that resin conposition layer 30 is cured while

- resin cdnsasidropbddyar tH: isurfadd bt £0AtBCtefWekbR ifder $H1and sSatihtkd
reflective filns 15, 25. Thus, first and second reflective filnms 15, 25 on

the suphagassef didsiraand SECHKkrSssubst Abesedtivel F3NG Bended dapelher

by cured resin conposition
second substrate 21 is brought into tight contact with the surface

of the first reflective film 15, and then the photopolymerizable
10 resin compesition is uniformly spread over the surface of first

reflective £ilm 15 by spin coating to prepare a resin composition

layer consisting of the photopolymerizable resin composition

between first and second reflective films 15, 25.

Reference 30 in Fig. 1(c) represents the resin composition

15 layer, which is provided in tight contact with the surfaces of first

and second reflective films 15, 25.

Then, the surface of first substrate 11 in this state is
irradiated with UV rays. When UV rays pass through transparent first
substrate 11 to reach resin composition layer 30, the

20 photopolymerizable resin composition forming resin composition
layer 30 is polymerized by UV rays so that resin composition layer
30 is cured while resin composition layer 30 is in tight contact
with first and second reflective £films 15, 25. Thus, first and second
reflective films 15, 25 on the surfaces of first and second

25 substrates 11, 21 are bonded together by cured resin composition

7



7 - 1 FEB 2005 | layer 30. Reference.l in Fig. 1(d) represents an Qﬁlkﬁ@bmﬁ
recording mnediumforned by bonding first and second reflective fil ,
25. Aresin layer 35 forned of cured resin conposition layer 30 5 is

provi ded between first and second substrates 11, 21 of optical recording
medium 1, and resin layer 35 is in tight contact with first and second
reflective films 15, 25 fornmed on the surfaces of first and second
substrates 11, 21. Data in optical recording nedium1l is recorded as pits
12, 1012fepn3pphe surfaces of first and second substrates 11, 21 and read
by directing a | aser beam 45 at a predeterm ned wavel ength (a red |aser

o ot he surFLegeRed; 10 ah Bk ) HRnfiin e VaficdT b RiintnS 1
rar Shetim e Ry BPRarRac Rt a8 ATIRAES o8 IeRU R R A PFeddr g -
face) , the beamreflected by reflective film15 varies in intensity wth
the pattern of Pefin1baver 3T forsmssofacared repis, compasiEiopdiavas 3Pt s
12 on the surface of first 20 substrate 11 can be read by detecting
var Bat | bhprnavided ibeteresint Finsit and sefbadt gedbbtamtednlihe2 bt bEroplahdal dat a
recorded as pits 22 on the surface of second substrate 21 can also be read
by direcé¢ongdimganedbam 1, and resin layer 35 is in tight contact with

first and second reflective films 15, 25 formed on the surfaces

of first and secend substrates 11, 21.

Data in optical recording medium 1 is recorded as pits 12,

10 22 on the surfaces of first and second substrates 11, 21 arnd read
by directing a laser béam 45 at a predetermined wavelength (a red
laser beam at a wavelength of 650 nm or a blue laser beam at a
wavelength of 440 nm) to the surface of first substrate 11 of optical
recording medium 1 (Fig. 1(d)).

15 When laser beam 45 is condensed on the interface 13 between
first substrate 11 and first reflective film 15 (a first data reading
face), the beam reflected by reflective £ilm 15 varies in intensity
with the pattern of pits 12 on first substrate 11.

Thus, data recorded as pits 12 on the surface of first

20 substrate 11 can be read by detecting variations in the intensity
of the reflected beam.

On the other hand, data recorded as pits 22 on the surface
of second substrate 21 can also be read by directing laser beam

45 to the surface of first substrate 11 of coptical recording medium

25 1, as described for first data reading face 13.

8



45 to the surface of first substrate 11 of optical recording nedium 25 1,
as described for first data reading face 13. 8 - 1 FEB 2005 Laser beamgf5((5
partially passes through first reflective film 15 fornmed on the surface of
first substrate 11 because first reflective film1l5 is suitably

transm ssive to | aser beans at a predeterm ned range of wavel ength. 5
After having passed through first substrate 11 and first reflective film
15, | aser beam 45 reaches second reflective film 25 wi thout being

refracted or sgeét afeth 48 pebtDal 2y Gashe D@t/ EETLR LAV EECBDvRIOVided
in tight contact with first reflective film 15 has a refractive index

near |y efyarnded tdiaterd diFficsUst ERLet %Qb%:?:ra-{ elqa%% a eflelefl:nsbt[e read

fromthe interface 23 between second reflective film ayer 35

(a sec eadi face) by.,condensing the.laser heam_ on second data
r eadi ng l1(‘ a{%%t Gn ﬂge]tb‘gc gin 'X%/ ?l&gg ?ﬁaflggllsﬁf'gﬁsi fy &Setrhg)ex?é‘égmat a
reflected by 15 ref]ective film 25_because the pattern of pits 22 on the

sur f ac@FEFETEITHMPSL ATt RE 2Ha7eleBFFRet ed on second reflective film 25
(singl e-sided reproduction). This optical recording nmedium1l was subjected
to @ "high tAheRfdrayeng RpgRedulhgiongh ddrstheupgtratecH Yhanénberature /
high humdity test> Optical recording nedium 1l formed by the process above
was reflective film 15, laser beam 45 reaches second reflective film
25 without being refracted or scattered in resin layer 35 because
resin layer 35 provided in tight contact with first reflective film
15 has a refractive index nearly equal to that of first substrate
10 11.

The data can also be read from the interface 23 between second
reflective film 25 and resin layer 35 (a second data reading face)by
condensing the laser beam on second data reading face 23 and
detecting varies in the intensity of the beam reflected by

15 reflective film 25 because the pattern of pits 22 on the surface
of second substrate 21 is reflected on second reflective film 25
{single-sided reproduction).

This optical recording medium 1 was subjected to a "high

temperature / high humidity test”™ below.
20
<{High temperature / high humidity test>

Optical recording medium 1 formed by the process above was
left for 50 hours under the conditions of 85 °C, relative humidity
95 % (high temperature / high humidity storage), after which the

25 state of first reflective film 15 of optical recording medium 1

9



| eft for 50 hours under the conditions of 85 C, relative humdity 95 %
(high tenperature / high humdity storage), after which the 25 stat ¢fpfilh
first reflective film15 of optical recording nmedium1 9 - 1 FEB 2045 was
observed. The results are shown in Table 1 belowin the colum of "state
of reflective film/ general aspect” in which "o" neans that first
reflective film15 generally maintains the sane silver color as before

hi gh tenperature / high humdity storage and "x" 5 nmeans that it generally
changeswaatabsemask. MiecoresBapar atrel ghowdi st dlaybs Ibbadkwspat shkocaliimad on
first reflective film15 are counted and the nunber of discolored spots is

shown i gf Tedd£rel Jreh@W1ddt ihe fGaliMgeherahahgpebtreiheghidr FbF méapunber
of discolored spots”. 10 The results of "total evaluation” in the "high

t enper i 1,Cki : " e@ howa i 0. Tab 1 O\ | ich
o TR E £ et HeglR AU AR s B Bral AT RAEn A1 A8 P e s E APet
spots, "A' means that first reflective film 15 contajns 50 or nore. . .

di scol o‘f‘@do%p‘ﬁ 20 ?regetﬁegﬁ'éltf?"%‘?#lé}f%s/ tlhjeg]llit}lv‘élr‘%cw of SOLRg® 3" 1 5% neans
that first reflective film 15 contains 50 or nore discolored spots and
chafges"¢#MD Hrakiit 1genefagEp 95889¢5piate: ar Peek solatdti tI/RATARRIL Y gh
tenperature / high humdity test results State of reflective film

Pr ot ectdRcabeired Vel sRe e Nupp@ronffirst reflective f£ilm 15 are

counted and the number of discolored spots is shown in Table 1 below
in the column of "state of reflective film / number of discolored
spots”.

10 The results of "total evaluation” in the “high temperature
/ high humidity test” are also shown in Table 1 below in which "o”
means that first reflective £ilm 15 contains less than 50 discolored
spots, "A” means that first reflective £film 15 contains 50 or more
discolored spots but generally maintains the silver color, and "x"

15 means that first reflective film 15 contains 50 or more discolored

spots and changes into black.
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Tot al di scl ol oredeval ua- fornul aaspectspotslion Exanple
1Benzotri azol eFormul a (1) 000 Exanpl e 2|\/lethy|benzotriazoIeForrmIa-@ZF)E@d@‘]5
Exanpl e 3l -(N, N-Bi s(2-ethyl hexyl) Fornula (3)050 am nonet hyl ) benzotrazol e
Exanpl e 4Car boxybenzotri azol eFormul a (4) 030 Exanple 53-(N-Salicyl oyl)
Formul a (5)x100 ami no-1, 2,4-triazole Conparative

2- Mer capt obenzot hi azol eForrmul a (6) X50 or norex Exanple |I Conparative

2- Met hyl i m dazol eFornmul a (7) X50 or norex Exanple 2 Conparative 2-Methyl -4-
Formul a (8%;50 or_norex Exanpl e 3ethyli m dazol e Conparative

2- Undecy! i hbigzoITsmss milagddgioysssand highvieaxpaatnpl dugh bonpdrtittestaesults
Chemical State of reﬂi;:tiviflmf Total
Protective additive formula aGS;réi:al discolorog Sigijua-
spots
Example 1 Benzotriazole Formula (1) O 0 '®)
Example 2 Methylbenzotriazole Formula (2) O 0 O
Bxample 3 | il omethyhbonsotrasle | Fomua® | O ; o
Example 4 Carboxybenzotriazole Formula (4) O 3 O
Example 3 an?:{rg-‘ls,g{lel-?gzl())le Formula (5) x 10 @)
gg;nn?;{: tlivc 2-Mercaptobenzothiazole Formula (6) x 50 or more X
gggg;,fggve 2-Methylimidazole Formula {7) x 50 or more «
gﬁ;nr?;f: tsi,ve ei%fnt?gi;iie Formula (8) x 50 or more X
gg::r?;lr:gve 2-Undecylimidazole Formula (9) x 50 or more X
gﬁ;{: t;ve 2-Heptadecylimidazole . Formula (10) x 50 or more x
gg;f;{:%ve 2-Phenylimidazole Formula (11) O 50 or more A
Exanple? | methylimidasels Fomula(12)| x| Soormore | x
Brangies | | netmglindasoly | Formua(3)| x| soormore | x
gga[?r? ;{:tgive ;ﬂgg;ﬂ?:fgg;jé Formula (14) x 50 or more x
Compurtie | Loymootild | pomuia(1s)| x| soormore | x
gga“::l:;f: ti‘lle - - O 50 or more A
mpi 2-

Methylbenzotriazole was used as an additive in place of
1,2,3-benzotriazole used in Example 1 and mixed with the
photopolymerizable resin and photoinitiator used in Example 1 in

5 the same proportions as in Example 1 to prepare a photopolymerizable
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2¥FbptadecylinidazoIeFornuIa (10) X50 or norex Exanple 5 Conparative

2- Phenyl i m dazol eFormul a (11) 050 or noreA Exanple 6 Conparative -1 FEB 2005

| - Cyanoet hyl -2- Formul a (12) x50 or norex Exanple 7nethylim dazol e
Conpar ati ve 1-Cyanoet hyl -2-ethyl-4- Fornula (13)X50 or norex Exanple
8net hyl i m dazol e Conparative 1-Cyanoethyl-2- Formula (14)x50 or norex
Exanpl e 9phenyl i m dazol e Conparati ve |-Cyanoet hyl -2- Formula (15)x50 or
nor ex Exanpl e 10undecyl i m dazol e Conparative (b0 or noreTA~ Exanple 11

Exanpl ese2td dMatipyd Deig®t 6 agpbmpraszused as an additive in place of

10

15

20

The photopolymerizable resin composition of Example 2 was
used in combination with first and second substrates 11, 21 in the
state shown in Fig. 1(a), (b) to prepare an optical recording medium
1 of Example 2 by the same process as in Example 1.

Similarly to Example 2, 1-{N,N-bis(2-
ethylhexyl)aminomethyl )benzotriazole, carboxybenzotriazole and
3-(N-salicyloyl)amino-1,2,4-triazole were used as additives in
place of 1,2,3-benzotriazole used in Example 1 to prepare
photopolymerizable resin compositions of Examples 3-5 and optical
recording media 1 of Examples 3-5 using them.

These optical recording media 1 of Examples 2-5 were
subjected to the "high temperature / high humidity test” under the
same conditions as in Example 1 and the test results are shown in
Table 1 above.

The additives used in Examples 2-4 are 1,2,3-benzotriazole
derivatives and the additive used in Example 5 is a 1,2,4-
benzotriazole derivative. The compounds forming the additives used
in Examples 2-5 (formula (2}-(5)) and the additive used in Example

1 (formula (1)) are represented by the chemical formulae below.

12



1,2, 3-benzotriazole used in Exanple 1 and m xed with the - 1 FEB 2005
phot opol yneri zabl e resin and photoinitiator used in Exanple 1 in 5 the sane
proportions as in Exanple 1 to prepare a photopol yneri zable 11 - | FEB 2005
resin conposition of Exanple 2. The photopol yneri zabl e resin conposition of
Exanple 2 was wused in conbination with first and second substrates 11, 21
in the state shown in Fig. 1(a) , (b) to prepare an optical recording
medium 5 1 of Exanple 2 by the sanme process as in Exanple 1. Simlarly to
Example 2, 1-(N, N-bis(2- ethyl hexyl)am nomet hyl )benzotri azol e,

car boxybenzotriazole and 3-(N-salicyloyl)amno-1,2,4-triazole were used as
additives in place of B, 3-benzotriazol e used in Exanple 1 to prepare 10
phot opol yneri zabl e r composi tions of Exanpl aShedribuldemabi (1¢al

recording nedia 1 of BT es 3-5 using them These optical recording nedia
1 of Exanples 2-5 were subjected to the '"high tenperature / high humdity
test” under the sanme conditions as in Exanple 1 and the test results are
shown in 15 Table 1 above. The additives used in Exanples 2-4 are

1,2, 3-benzotriazole derivatives and the additive used in Exanple 5 is a

1,2,4- benzotriazole ri z(l%i ve. The conpounds form ng the additives used
in Exanpl es 2-5 (dpor (5)) and the additi us in le 20 1
s ! S el
[

(formula (1)) are ed by the chem cal~fo

Nx
/N ...... Chemical Formula (3)
N
|
Nx
HOOC @N /N ...... Chemical Formula (4)

OH
CONH—C—N
N

NN CH = ... Chemical Formula (5)
\N/

H
i xam =
Similarly to Example 2, 2-mercaptobenzothiazole, 2-
methylimidazole, 2-methyl-4-ethylimidazole, 2-undecylimidazole,
2-heptadecylimidazole, 2-phenylimidazole, l-cyancethyl-2-

5 methylimidazole, l-cyanoethyl-2-ethyl-4-methylimidazole, 1-
cyancethyl-2-phenylimidazole and 1l-cyanoethyl-2-undecylimidazole
were used as additives in place of 1,2,3-benzotriazole used in
Example 1 to prepare photopolymerizable resin compositions of

13



- 1 FEB 2005 i H N Chemical Formula (1) CH3 -t U1 ,N...... Cheri cdI FEB 2005

Formula (2) NHMN CH2- N (C8HL7) 2 HOOC OHCONHHC _ . N n 11 MNCHH
Conparative exanples 1-11 ...... Chem cal Formula (3) ...... Chem ca
Formula (4) ...... Chem cal Formula (5) Simlarly to Exanple 2

2- mer capt obenzot hi azol e, 2- methylim dazol e, 2-nethyl-4-ethylimdazole,
2-undecyl i m dazol e, 2-heptadecyli m dazol e, 2-phenyli m dazole,
1-cyanoethyl -2 5 met hyli m dazole, 1- cyanoethyl 2- et hyl -4-net hyl i mi dazol e,

L Cyanesibytalrpbcaybhgidazel e oaaﬁdl optaRas! MediifipGudd il dpzgre  vere
used as additives in place of 1,2 otrlaz e use
Comparative examples 1-10 using them.
Separately, the photopolymerizable resin and photoinitiator
used in Example 1 were mixed in the same proportions as in Example
5 l with no additives to prepare a photopolymerizable resin
composition of Comparative example 11 and an optical recording
medium of Comparative example 11.
These optical recording media of Comparative examples 1-
11 were subjected to the "high temperature / high humidity test”
10 under the same conditions as in Example 1 and the test results are

shown in Table 1 above. The additives used in Comparative examples

1-10 are represented by chemical formulae (6)-{15) below.

14



Exanple 1 to prepare photopol yneri zabl e resin conpositions of 13 - 1 FEB
2005 Conparative exanples 1-10 and optical recording nedia 1 of - 1 FEB 2005
Conpar ati ve exanples 1-10 using them Separately, the photopol yneri zabl e
resin and photoinitiator wused in Exanple 1 were mxed in the sane
proportions as in Exanple 5 1 with no additives to prepare a

phot opol yneri zabl e resin conposition of Conparative exanple 11 and an

optical recordi tum of Conparative exanple 11. These tic

recordi ng nedi a rati ve exanples 1- 11 were subf'é'ct%%o”f’fia?hgmlf{?é@
tenperature / highhidndity test” 10 under the sanme conditions as in
Exanple | and the test results are shown in Table 1 above. The additives

used in Conparative nples 1-10 are represented by chem cal fornmul ae
(6)-(15) bel ow. 14 §" fu-SH C2H5 NYNH Cl1 H23 NYNH C17 ]
(6)-(15) below 14 § fy-SH C2H5 NYMH CLT H23 \YNH I BN RS
CH3
HyC
N\\(NH ...... Chemical Formula (8)
CoHs
1
N \Y NW Chemical Formula (9)
Cy1Ha3
=1
N, NH . .
\( ...... Chemical Formula (10)
Cy7H3s
1
N . NH
...... Chemical Formula (11)
N
\\I/N-'CH2 CHp-oM Chemical Formula (12)
CHa
HsC
NYN-'CHz- CHpeON Chemical Formula (13)
CoHs
N, N-CH,-CHs-CN
X 2 Chemical Formula (14)
HOOG
Hooc@ COOH- NI\\(Nl CHy-CHpON Chemical Formula (15)

C11Hz3

15



CH5 11 N,,N-CH2 CH2 OCN HOCC HOOC 11 COOH NYN - CH2-CH2-CN C11H23 - 1

FEB 2005 ...... Chem cal Formula (6) ...... Chem cal Fornula (1) EER: 2005 -
Chem cal Formula (8) Chemical Formula (9) ..... Chem cal Formul a (f@)

Chem cal Formula (11) ...... Chem cal Formula (12) ...... Chemi cal
Formula (13) ...... Chem cal Formula (14) Chem cal Fornmula (15) 15 - | FE8

2005 The additive used in Conparative exanple 1 is a derivative of
thiazol e and the additives used in Conparative exanpl es 2-10 are

derivatives thé ”Acﬂ?%f’ix‘?e @g hlq.yvrtd ]%p%m ng&?%{ ]p% sls % %%%ﬁfeﬁd égots

occurred 5 in optica recor Ing nme opolynerlza eresin

of thiazole and the additives used in Comparative examples 2-10
are derivatives of imidazole.
As shown in Table 1 above, less discolored'spots occurred

5 in optical recording media 1 using the photopolymerizable resin

compositions of Examples 1-5 than using the photopolymerizable

resin compositions of Comparative examples 1-10 in the “high

temperafurfz/ high humidity test”. Especially, very few discolored

spots occurred in Examples 1-4 using 1,2,3-benzotriazole or a

10 derivative thereof as an additive.

The photopolymerizable resin and photoinitiator used in
Example 1 were mixed in the same proportions as in Example 1 and
15 combined with the additive used in Example 1 in varying amounts
(parts by weight) as shown in Table 2 below to prepare
photopolymerizable resin compositions of Examples 6-12.
The photopolymerizable resin compositions of Examples 6-
12 were used to prepare optical recording media 1 of Examples 6-12
20 Dby the same process as in Example 1. These optical recording media
1l were subjected to the “high temperature / high humidity test”
under the same conditions as in Example 1. The results are shown

in Table 2 below.

16



conposi tions of Exanples 1-5 than using the photopol ynerizable resin
conposi tions of Conparative exanples 1-10 in the "high tenperature / 2
hum dity test". Especially, very few discolored spots occurred in Ele%ﬁ 405
1-4 using 1, 2, 3-benzotriazole or a 10 derivative thereof as an additive.
Exanpl es 6-12 The phot opol yneri zabl e resin and photoinitiator used in
Exanple 1 were mxed in the sane proportions as in Exanple 1 and 15
combined with the additive used in Exanple 1 in varying amobunts (parts by
wei ght) as shown in TabI e 2 below to prepa hot opol yneri zabl e resin
conposi tions of Exahghleg2:cAAmmuntref, mﬁ&iﬁﬁélaﬂﬁ’glﬂigimﬂmp@@émn@ lconposi tions of

Exampl es 6- 12 were used h@gﬂ@flﬁmircﬁtr_yofétst eé@ulfecordi ng nedia 1 of Exanples
1. These optical re ordi ng nmedi a

6-12 20 by the sane process as in
1 were subjected tlo the "hipgh terrperatyre Stathoftelnetivie il v + under the
sane conditions ag in Exanp|é&mountPheddittsul{.5.a1 e Mmenof i[n iblle 2 bel ow.
16 - 1 FEB 2005 Tgble 2: AnpuRts byfvehdi t v and disc r@Cbnpﬁ; flure /' high
humidity test resylts Statelof reflectjyvel film AntRg ditijve General
Nunber of Tot al Examp[eé 10 5 0

Example 7 8 X 0 A

Example 8 5 O 0 O

Example 9 3 O 0 O

Example 10 1 O 0 O

Example 1 0.5 O 0 O

Example 11 0.05 O 2 O

Example 12 0.01 O 11 O

C ti

Pyl Mo | O | svormor| 4

In Table 2 above, the results of the "high temperature / high
humidity test” on Comparative example 11 described above are also
shown.

As shown in Table 2 above, less local discolored spots
occurred in optical recording media 1 using the photopolymerizable
resin compositions of Examples 6-12 as compared with Comparative
example 11.

Especially, very few discolored spots were observed when the
photopolymerizable resin compositions of Example 1 and 8-11 were
used in which the amount of the additive is in the range of 0.05

parts by weight or more and 5 parts by weight or less per 100 parts

17




(parts by wei ght)aspectdi scl ol ored eval ua- spotstion Exanple 610X0 Exanpl e
78X0 Exanpl e 85000 Exanpl e 93000 Exanple 101000 Exanpl e 10.5000 Exanpl e
110. 05020 Exanpl e 120.010110 Conparative None050 or nore Exanpl e 11AEH H05
Tabl e 2 above, the results of the "high tenperature / high humdity test”
on Conparative exanple 11 described above are also shown. 5 As shown in
Tabl e 2 above, |less |ocal discolored spots occurred in optical recording
media 1 using the photopol ynerizable resin conpositions of Exanples 6-12

as compgs @divhiho EOPRAr 8t ¥E wedPlst the BHRAGAIphe VB ab 1V & 500y €d

spots were observed when the 10 photopol yneri zabl & resi n conpositions of

Exanpl g1 1331 used in which the anobunt of the additive is in the
range %P Oi@% 6ar€§§g§uﬁbight or nore and 5 parts by weight or |ess per

100 parts 17 Example 12 showed eleven local discolored spots but no

general discoloration, confirming that an anti-degradation effect
5 1is obtained so far as the amount of the additive is 0.0l parts by
weight or more per 100 parts by weight of the total weight of the
photopolymerizable resin and the photoinitiator.
Another example of an optical recording medium of the present
invention is described in detail below.

10 Initially, a photopolymerizable resin was prepared by mixing
32 parts by weight each of acrylic esters, ie, dicyclopentadiene
diacrylate, trimethylolpropane triacrylate and tripropylene
glycol diacrylate.

To this photopolymerizable resin were added and mixed 4 parts

15 by weight of a phdtoinitiator (sold under the name of “"Irgacure
184" by Ciba Specialty Chemicals K.K.) and 0.5 parts by weight of
an additive 1,2,3-benzotriazole to prepare a photopolymerizable
resin composition of Example 13.

Reference 51 in Fig. 2(a) represents a transparent substrate.

20 Substrate 51 used here consists of a polycarbonate resin. A pigment
layer 56 is formed on the surface of substrate 51, and a reflective
film 55 is formed on the surface of pigment layer 56. Reflective
film 55 here consists of a metal thin film based on silver.

In order to prepare an optical recording medium of the present

25 invention using substrate 51 in this state, the photopolymerizable

13



- 1 FEB 2005 by weight of the total weight of the photopol ynerizable resin
and the photoinitiator. Exanple 12 showed el even | ocal discolored_§P?E€ 005
but no general discoloration, confirmng that an anti-degradation e 2

5 is obtained so far as the anbunt of the additive is 0.01 parts by wei ght
or nore per 100 parts by weight of the total weight of the

phot opol yneri zabl e resin and the photoinitiator. Another exanple of an
optical recording nmediumof the present invention is described in detai

bel ow. A5 MEbinBbkY ¢ idpREO ERAMTEY b 23R isgigfgarsgﬁggfo%dtﬁx FuzEdg 32

parts by wei ght "each of acryliC esters, ie, ope iene acry

trimet tri,acryLate and triprapylen | ycol diacrylate. To this
phot opy%/%ﬁl%%&q‘g’er g%ﬁ%‘ g\éroenas g)es(fra‘a}*l %qxga ﬁoﬁgr%/??‘c’f?%’&%%alb]fea
photoinitiator (sold under the name of "Irgacure 184" by Ci ba Specialty
Cheni c42 €9 Blen phayer pYY wBPght CoPT1RA - a@ak then] thes. penzotri azol e
to prepare a photopol ynerizable resin conposition of Exanple 13. Reference
51 i n AEPtopqlgmerigaabatteHin reampes thios ubstquned by @VSdbstaditast Hdn used
here consists of a polycarbonate resin. A pignent |layer 56 is forned on

t heSsurface oRefebencat8051in BRid.a2(b)| eepiresenftis] BInSopits dalr et oyd ik
surface of pignent |ayer 56. Reflective film55 here consists of a netal

thin firemibme ddrard ity eiring ehdephb® oplbaRaled 1A AR iredid QAT i fFdi um
of the present 25 invention using substrate 51 in this state, the
phot opalayf®f,i z#d & protective f£ilm (resin layer) 65 consisting of the
cured photopolymerizable resin composition layer is provided on
the surface of reflective film 55 of optiéal recording medium 50.
i0 This type of optical recording medium 50 is a sc-called CD-R
(Compact Disk-Recordable), in which data are recorded by directing
a laser beam to the surface of substrate 51 of optical recording
medium 50 and condensing the laser beam at a desired spot on pigment
layer 56 on the opposite side of substrate 51. The spot on pigment
15 layer 56 at which the laser beam is condensed is heated and
discolored (baking).

Fig. 2(c) shows pigment layer 56 discolored in a desired
pattern, and reference 52 in Fig. 2(c¢) represents a discolored spot
in pigment layer 56. Data are recorded as a pattern of discolored

20 spots 52 in optical recording medium 50.

Recorded data are read by directing a laser beam 45 at a
predetermined wavelength to the surface of substrate 51 of optical
recording medium 50 (Fig. 2(d)) and condensing it on the interface
53 between pigment layer 56 on the opposite side of substrate 51

25 and reflective film 55 (data reading face).

19



18 - 1 FEB 1005 resin conposition of Exanple 13 above is first dropped on
the surface of reflective film55 on substrate 51 to forma

phot opol yneri zabl e resin conposition |ayer by spin coating, and thtmEd A@s
phot opol yneri zabl e resin conposition is cured by W irradiation. 5

Ref erence 50 in Fig. 2(b) represents an optical recording nediumfornmed by
curing the photopol yneri zable resin conposition |ayer, and a protective
film(resin layer) 65 consisting of the cured photopol ynerizable resin

conposi tion | Byer dagapirevodeddOns bheatehdc @ Ofgi'Lfd184td | i
optical recording nmedium 50. 10 Thi s%taypg of opt ilcsg{ %eggﬁéégé%e%‘?u‘%‘%o IS

a so-c a@b@ LSk - r.dahl <L which datg are recorded by
di rect ﬁ%%a I ase?égg?r%]q?‘tg t gggl??%ggeggf @slﬁbg‘?%?%lgg %’? %b‘? ir&ﬁl?c&%‘? di ng
e | aser begam a desired spot on pignent |ayer

medi um o i ng t at,
56 on t es%ggoo%ﬁg%s}?%%g%f TbstraFe®8E™ HHe bt dirdnentditienenter 56
at mhich:ghe | aser beamis condensed is _heated and discol ored (baking).
Fig. 209 G gHerf1FSOEPred aPets| SRedni Risgmgadi legerp e dirom arte
reference 52 in Fig. 2 (c) represents a discolored spot in pignent |ayer
56. O DateMHd iNgE YRR as a pattern of discolored 20 spots 52 in optical
recordi ng medi um 50. Recorded data are read by directing a | aser beam 45 at
a predet er i freelebeohéngtiiatn weeestetareeafirsopst cat erddoad 1 00 il un
recording medium 50 (Fig. 2(d) ) and condensing it on the interface 53
bet weersQipgepatceldapyr thie prroides sOEReYtided ¢ddfe HNHY A Gath recorder
sold under the name of "CRW4260tx” by YAMAHA. Optical recording
medium 50 in this state was subjected to a "Cl error rate test”

10 shown below to determine the Cl error rate.

<Cl error rate test)

A CD-ROM analyzer sold under the name of "DR-3755" by KENWQOOD

TMI was used to detect the Cl error on optical recording medium
15 50, and the Cl error rate was determined.

Separately, optical recording medium 50 was stored for 200
hours under high temperature / high humidity conditions (80 °C,
relative humidity 85 %) and optical recording medium 50 in this
state was measured for Cl error rate value by the same procedure

20 as for the initial value. The results are shown as the value after

high temperature / high humidity test in Table 3 below.

20



25 and reflective film55 (data reading face). 19 - 1 FEB 2005 The p@tmﬁ
recorded as a pattern of discolored spots 52 can be read by detecting
variations in the intensity of the reflected |aser beam because the |aser
beamis reflected at a different reflectance in discolored spots 52 in
pigment |ayer 56 fromthe 5 remamining area. Predeterm ned data were
recorded in optical recording nedium 50 prepared by the process descri bed
above using a data recorder sold under the nanme of "CRW260t x" by YAVAHA.

Optical r raj. medi.um 50.in this ate was supjected to a "C error
rate test fg&fo’ -snﬁgaw?%éﬁl%ﬁ 3 R!Pé’tt@?‘l‘ﬁai)ie f ?ﬁénﬁ:lanélrég reIFQR ate L3t 1esubis rate

| _Al <l e L = o DR,
test > A CpROMamatyzer—sotd—tunder—thenape—of—BR3455"by—KENACOR TM

was used to detect ]ék}neoq,i erforrg on gt)tica r ecordiangrpaedi um 15 50, | and t he
O error fate was feterm ned. PSEPEPACATS, [optical Teeer KEm@mpEdiET PO vas
stored fof 200 holrs under high tenperat if843 VAUgH hhigh Bihiitg eadi tf ons (80

C, relat|vye hum dl PXotd&urPhle REE cORbdsHRIn /T ECOF di N Medi gm 50 T i state
was neasu-éaa‘f'ﬂf'lg erpmrtoih?&"h&r;aid%tﬁxeb}l’] thgo%émﬁ'ﬁroc%c?u?‘ewﬁ as for the

initial v T , : The vatue gfter—tgh ature /
i gh hum %ﬂfﬁ;@gﬁjﬁf‘%ﬁ%éfﬁﬁ%?ﬁ?ﬁ“%’ 20 & B-4QonbGskt IDAs of | |

phot ocur abte—+est+n test—results

or r .oy rt
A | LI %Y

m i 2

The same photopolymerizable resin and photoinitiator as used

in Example 13 were mixed in the same proportions as in Example 13
5 with no additives to prepare a photopolymerizable resin composition
of Comparative example 12,

Using this photopolymerizable resin composition, a
protective film was formed by the same process as in Example 13
on the reflective film on the surface of the substrate in the state

10 shown in Fig. 2(a) to prepare an optical recording medium. This
optical recording medium was used to detect the Cl error before
and after high temperature / high humidity test under the same
conditions as in Example 13, and the Cl error rate was determined.
The results are shown in Table 3 above.

15 As shown in Table 3 above, the Cl error rate value after high
temperature / high humidity test was lower in optical recording
medium 50 using the photopolymerizable resin composition of Example

13 than using the photopolymerizable resin composition of

Comparative example 12. It was confirmed from these results that
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Composition of photocurable resinCl error rate Initial valueAfter high
tenperature high humdity test Exanpl e 13Photocurable resin COWO%F@O&Q{&

0 x 10-42 x 10-4 2 photoinitiator / additive. ConparativePhotocura
conposition /2 0 x 10-4g 6 x 10-2 Exanple 12photoinitiator Conparative
exanpl e 12 The sane photopol yneri zable resin and photoinitiator as used in
Exanple 13 were m xed in the sanme proportions as in Exanple 13 5 with no
additives to prepare a photopol ynerizabl e resin conposition of Conparative

exap! Srickordiites 4o R0and ¥BRpLEIRL ek TuEOFRASER Oy g&gtcea%{ ive

filmwas forme y the sane process as In on t ective
filmond nfse%#"éoa o @i e SUOSLI Bl ek It tES {aaggplgg PR AR
prepare an op i cal recor ng e lum [ g
used to dete t he Q% rror fore and after hi gh tenperature / high
hun1d| %HHd??rons as in Exanmple 13, and the O error
rate was detern1ned. The resulte are shown in Table 3 above. 15 As shown
in Tabl e 3 abblEhoygl the fobeaping dgsgeiatien hedhtesempetdteuraase himgh
hum dity test was lower in optical recording nedium50 using the
pho® opathyliedy idd.catsl lopeasti ad icorep odia¢ onlate ExanphethgRollbappasieng t he
phot opol yneri zabl e resin conposition of Conparative exanple 12. It was
conf i r ned dorgmatiecaadresiptspybahe glycol diacrylate are used as acrylic
ester components of the photopolymerizable resin, the present
invention is not limited thereto but various acrylates can be used.
Oligomers that can be used in combination with these acrylic
10 esters are not specifically limited, either. Photopolymerizable
resin compositions of the present invention may contain various
agents such as surface tension modifiers, silane coupling agents,
water, etc.
Although Examples 1-12 above relates to examples of optical
15 recording media such as DVD in which either one of first or second
reflective film 15, 25 consists of a transmissive metal such as
silver and one 11 of first and second substrates 11, 21 on which
transmissive reflective £ilm 15 is formed consists of a transparent
polycarbonate resin, the present invention is not limited thereto.
20 For example, both of two reflective films may consist of a
non-transparent metal such as aluminum. Data in such an optical
recording medium can be read by separately directing a laser beam
to both sides of the optical recording medium (the surfaces of first
and second substrates) and reading the reflected beam (double-

25 sided reproduction). In this case, both first and second substrates

22



21 -1 FEB 2005 photopol yneri zabl e resin conpositions of the present

i nvention can be used to obtain protective film60 having the high1aiBl Wiy
of protecting reflective film55. Although the foregoing description
relates to the case in 5 which dicycl opentadi ene diacryl ate,
trimethyl ol propane triacrylate and tripropylene glycol diacrylate are used
as acrylic ester conponents of the photopol ynerizable resin, the present
invention is not limted thereto but various acrylates can be used.

A i gonegrpdite s de y8ed {R.50pREAAL ARLWici these acrylic 10 esters are
not specifically limted, either. Photopolynerizable resin conpositions of

the present i | Ln.vario e such, as.surface tensjon
nodi fi ers, siggﬁfe}gggﬁp |%bggg%ﬁ s’,flit%ﬁt Hejs g?c%%l‘i%%’gﬂgﬁ%n% e "_‘L‘?’EL?'jL
above rel ates to exanples of optical 15 recording nedia such as DVD in

whi ch S4Bl YT | 9512 biMLRWBNHETRePFR¥LAGE £ Might BORIGAREF Withf a
transm ssive netal such as silver and one 11 of first and second

subst r S tERtes 1dn Hhi AH orremshn dFVAL Y 86l & iveEkampleS 1slRorinede
consists of a transparent polycarbonate resin, the present invention is
not5| i ribee@udranet olnventHorn ekanpd e, Lboihedf thavetef.| ot wedripg s, nay
consist of a non-transparent netal such as alum num Data in such an

opt i caldieleeording ayedi concdstiag eddshy isepanateliedbtethiNPiRe | Asprodeam
to both sides of the optical recording nedium (the surfaces of first and

second feoHhitld &Yt avhdeasid ot heereblbeeiedebeam. (doubl e

, Although Example 13 above relates to an optical recording
medium 50 (CD-R) having pigment layer 56 formed on the surface of
10 substrate 51, the present invention is not limited thereto.

Reference 70 in Fig. 3 represents a read-only optical
recording medium (CD-ROM: Compact Disk Read Only Memory). This
optical recording medium 70 comprises a substrate 71, a reflective
film 75 provided on the surface of substrate 71 and a protective

15 £film 76 provided on the surface of reflective £ilm 75, and protective
film 76 consists of a cured product of a photopolymerizable resin
composition of the present invention. Similarly to optical
recording medium 10 shown in Fig. 1l{c), data are recorded as a
pattern of pits on the surface of substrate 71 of optical recording

20 medium 70 shown in Fig. 3.

Rewritable optical recording media (CD-RW: Compact Disk
Rewritable) having a phase change recording layer in place of
pigment layer 56 shown in Fig. 2(c), 2{(d) are also included in the
present invention. In these optical recording media (CD-ROM, CD-RW},

25 the reflective films can be prevented from chemical degradation
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25 sided reproduction). In this case, both first and second substrates 22 1
" FEB 2005 shoul d consist of a transparent material. Although reerctL£€%2w5
films 15, 25, 55 consisting of a netal such as silver or al um num
provided in tight contact with substrates 11, 21, 51 or resin |ayers 35,
65 in Exanpl es 1-12 above, 5 the present invention is not limted thereto.
For exanple, a dielectric |ayer consisting of silicon nitride or the |like
may be forned on at |east one of reflective filns. Al though Exanple 13

above r@}aﬁeﬁnéOaaﬁhQEbbﬁﬁmé%ﬁQ%@ilﬁg re/By %@%55(11@2;0@6 JPHY PLENERL

| ayer 56 forned on the surface of 10 substrat present” 1 Avénti on
is not }im her e f (0 in.Eig. 3 represents a read-only

opti cal iﬁ‘?aé%g?odﬁtl ng(S n%gmﬁg(gbsg%%ltzggn%alcl ‘Di sk Read Only Menory). This
optical recording medium 70 conprises a substrate 71, a reflective film75
provi ded on the surface of substrate 71 and a protective 15 film 76
provided on the surface of reflective film75 , and protective film76
consi st XNRSTREA]: APPEEERBILETY, phot opol yneri zabl e resin  conposition of
the present invention. Simlarly to optical recording nmedium 10 shown in
Fi g2 1(c), daPhohppoiywerdeabde aesjat tcmmpaxfitpidrss aE tttee spréaeatof
substrate 71 of optical recording 20 nedium 70 shown in Fig. 3. Rewitable
opt i calimeguriimgaredia Y<&ER RY oBorgiac tarDict 1 ReWrdaid @ndavd dgud phase
change recording layer in place of pignent layer 5 6 shown in Fig. 2 (c) ,
2 (d) arymlssisdisedtd imdi¥ture and heat even when silver is used as

the metal for reflective films.
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present invention. In these optical recording nmedia (CO-ROM CD-RW, 25 the
reflective filnms can be prevented from chem cal degradation 23 - 1 FEB 1005
by using a photopol yneri zabl e resin conposition of the present invention to
forma protective film | NDUSTRI AL APPLI CABI LI TY 5 Phot opol yneri za %e‘ﬁaﬁin
conpositions of the present invention can be used to obtain an obtiégl
recording mediumw th high resistance to noisture and heat even when
silver is used as the nmetal for reflective filnms. 24 - 1 FED 2005 WHAT IS

CLAI MED | S:ydnp géammbygg[i_zabl e resin conposition containing a
phot opol y éd on an acrylic ester, an additive based on
either one or both of benzotriazole and a benzotriazole derivative, and a
photoi nitiator wherein the additive is based on either one or both of 1,
2, 3-benzot{iazole ndhatder'vatiye of 1,2,3-benzotrjazole. 2. The
phot opol yneti zabl e Fed T CBRPELTI I G IST TEFAPNFATRPRI I qomEaindnei ve
conpri ses aHuh%?%%TO'Ol ﬁgits by. wei ght. per 100 parts by weight of a tota
wei ght of the " BiTorBFErFRET P57 & eSSt SRJBRheCPhbtisftiErat ap. addi gixe
hot opol ri |l e resin conposition of claim1l
P P mi%ééggaon egiher ogg g} ﬂoth of benLotriazole and a benzotriazole
derivative, and a photoinitiator wherein the additive is based
on either one or both of 1, 2, 3-benzotriazole and a derivative

of 1,2,3-benzotriazole.

2. The photopolymerizable resin composition of claim 1
wherein,

the additive comprises at least 0.01 parts by weight
per 100 parts by weight of a total weight of the

photopolymerizable resin and the photoinitiator.

3. The photopolymerizable resin composition of claim 1
wherein,

the additive comprises between 0.05 parts by weight and
5 parts by weight or less per 100 parts by weight of a total

weight of the photopolymerizable resin and the photoinitiator.
4, An optical recording medium comprising a substrate, a

first reflective film provided on the substrate and a resin

layer adhered to the first reflective film wherein,
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wherein, the additive conprises between 0.05 parts by weight and 5 parts
by weight or |ess per 100 parts by weight of a total weight of [h@ 2005
phot opol yneri zabl e resin and the photoinitiator. 4. An optical recotdl ng
medi um conprising a substrate, a first reflective filmprovided on the
substrate and a resin |ayer adhered to the first reflective filmwherein,
25 - 1 FEB 2995 the resin |layer consists of a photopol ynerizable resin
conposition conprising a photopol ynerizable resin based on an acrylic

ester, an additive pRsetesih ait/Rer consi s it i %hologoﬁymaﬂml@ geglig and

a derivative of 1, 2, 3-benzotriazole, and a photoinitiator. 5. The

0ptiC&|_reQQh%ngtﬂBﬁiéﬁﬂﬁﬁiéﬂdﬁ B fhotsbd NAler iCABRE! $£80n ARG YA an
reflective filmin tight contact wth a surface of the resin |ayer

opposite t QcaysideesOerhifh ddithivesbased |QCtdierf bhih b8 wetherrds,6,3The
opti cal recorging medi um of claim4 wherein the first reflective filmis

based on sidet@btriazd® £ £ Aerioa0l ¢k Ner NEdi2UMs0befib gt Al DzMEr @A hhe
first reflective filmis based on silver. 8. The opti cal recordlng medi um

of claim4 behicidfer-resin layer has a thickness in a range between 1
hem and 200 m

5. The optical recording medium of claim 4, further
comprising

a second reflective film in tight contact with a surface of the
resin layer opposite to a side to which the first reflective

film is adhered.

6. The optical recording medium of claim 4 wherein the

first reflective film is based on silver.

7. The optical recording medium of claim 5 wherein the

first reflective film is based on silver.

8. The optical recording medium cf claim 4 wherein,
the resin layer has a thickness in a range between 1 um

and 200 um.
9, The optical recording medium of claim 5 wherein,

the resin layer has a thickness in a range between 1 um

more and 200 pm.
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9. The optical recording nediumof claim5 wherein, the resin |ayer has a

t hi ckness in a range between | Am nore and 200 m 26 - 1 FEB 2905 10. The
phot opol yneri zabl e resin conposition of claim1l wherein, the addi ti VEEBXdkd
on at |east one selected fromthe group consisting of 1,2,3 benzotriazole,
met hyl benzotri azole, 1- (N, N-bi s(2-ethyl hexyl)am nonet hyl )benzotri azol e,

car boxybenzotri azole and 3-(N-salicyloyl)amno-1,2,4-triazole; and a
photoinitiator. 11. A photopol ynerizable resin conposition containing a
phot opol yneri zabl e resin based on an acrylic ester, an additive based on
1,2, 4-benzotriazole, and a photoinitiator. 12. The optical recordi ng nmedi um
of claim4, wherein, the resin |layer is provided in tight contact wth the
first refletive fiThe BROCARC DA ORE GG Br oo SRR ITLOBBE] SFHA 4
substrat e, first reflective filmprovided on the substrate; and a resin
| ayer adher®f%0™he first reflective filmwherein, the resin |layer
consists of a photopg%ynerizable resjin conposition containin

. g.a
phot opol yneri zabl e &€& RAIBASEEE RrSed “Bcryl 182 ¥st¥e sgte5yaft Fvam d%ed on

1, 2, 4-benzotri azole, and a Photoinitiatori 27 ]
group consisting of 1,2,3 benzotriazole, methylbenzotriazole, 1-

(N,N-bis(2-ethylhexyl) aminomethyl)benzotriazole,
carboxybenzotriazole and 3- (N-salicyloyl)amino-1,2,4-triazole;

and a photecinitiator.

11. A photopolymerizable resin composition containing a
photopolymerizable resin based on an acrylic ester, an additive

based on 1,2,4-benzotriazole, and a photoinitiator.

12. The optical recording medium of claim 4, wherein,
the resin layer is provided in tight contact with the

first reflective film.

13. An optical recording medium comprising a

substrate, a first reflective film provided on the substrate;

and a resin layer adhered to the first reflective film wherein,
the resin layer consists of a photopolymerizable resin

composition containing a photopolymerizable resin based on an

acrylic ester, an additive based on 1,2,4-benzotriazole, and a

photoinitiatoer.
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- 1 FEB 1005 14. The optical recording nedium of claim 13 wherein; the
first reflective filmis based on silver. 15. The opti cal recordlng|¢§?gw
of claim13, further conprising a second reflective filmin tight con
with a surface of the resin |layer opposite to a side to which the first
reflective filmis adhered. 16. The optical recording nmedi umof claim 13
wherein, the resin |layer has a thickness in a range between 1 m and 200
jem 17. The optical recording nmediumof claim13 wherein, the resin |ayer
S prOVIdEQJ n tlghtTgon%act th th firs refl ctive EE'QLeEQin-

pth 1edara ing médium of 12k the

first reflective film is based on silver.

15. The optical recording medium of claim 13, further
comprising

a second reflective film in tight contact with a
surface of the resin layer opposite to a side to which the first

reflective film is adhered.

1s6. The optical recording medium of claim 13 wherein,

the resin layer has a thickness in a range between 1 um

and 200 um.
17. The optical recording medium of claim 13 wherein,

the resin layer is provided in tight contact with the

first reflective film.
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