2061595 1 CPTI CAL RECCRDI NG ‘MEDI UM Thi s i nvention rel ato?gtgﬁ' ot i cal
|

recor 5 medi um phi ch has inproved recording sensitiV ch can. .
be re ated wi thout further processing steps. Spong, in U 'S Pat ent No.
4,097, whi ch i.ssued, June 27, 1978, haf di scl osed an abl ative optical 10

recordi medi um for use in an optlcal recordi ng systent whi ch medi um
conprises a light reflective th a layer of a
l'i ght absorptive organic mate . A &1 | i ght beam such as-*
a /i ght beam from an argon ion Iaser mhen dlrected at the 15 recordlng
um vaporizes or ablThiess Jmteemtrgm netatesi ko |a§5/QPt-‘-IQ§3VI1‘@F Bp@ni ng
in this | yer naRYuf RdH) HAY {dSdvéeaf k el A8 e of
the |ight gabsorpt I ve | adg? t% S cjhosenvso t g%kta ecttl \XJ’t %
recordi ng nedecam be rrsn}caaﬂtezb thsh@étrrﬁnrhtbsr mmmmmm? )
equivalent to U K Application-52944/77, discloses an inproved ablatlve
trilayer optical recording nediumfor use in the Spon tlcal recordi ng 25
system The trilayer ofRRFr rﬁ‘éo‘l’dlﬁg Ragenh dowprd g’e‘go JgRiFRi | ective

matefial, a | pughed Jude @M, txmmﬁasvalsmb%@aalarpwlaﬁmtds;etiesbt '
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layer is so rghabadradivie é&m;sisi@és af 1i6atl t@médﬁwwdﬁény@mand
t he opti cal constants of I e ht reflective |aI d the transm ssive

and absor pt i v&S| §p&te ?%%ﬁc@ t tetd e \RE9RABECt he
recording rredmwgb,piarwl wmém@édprmoaun.agaa lmmglbw sucht&e a
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energy ahlsat exrecording medium, vaporzzes or ablates the light absorptive
layer, leaving an opening in this layer and exposing the
light reflecting material. The thickness of the light .
absorptive layer is chosen so that the reflectivity of the

recording medium is reduced.
20 '
Our German Appllcatlon

- DT-0S 2757737, equ:.valent to U.K. Application 52944/77,
discloses an improved ablative trilayer optical
recording medium for use in the Spong optical recording

25 .system. The.trilayer optical recording medium comprises
a.light'reflective matetial, a layer of a light transmissive-
_material'averlying the light reflective material and a
layer of a light absorptive material overlying the light
transmissive layer. The thickness of the light absorptive
80 layer is so related to the thickness of the light '
transmissive layer and the optical constants of the llght
reflective material and the transm1551ve and absorptive
layers, so as to reduce the optical reflectivity of the
recoxrding medium. A maximum fraction of light impinging
385 on the recording medium from a focused, modulated light
‘beanm, is then absorbed and converted to thermal energy
in the light absorbing layer. The thermal energy ab;atés'
. or melts ths light absorptive layer producing an opening
in the layer ‘and thus exposing the underlying light
40 reflecting layer through the light transmissive layer.
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.or nelts the.light absorptive |ayer producing-an opening in the |ayer_and
thus exppsing the underlying light 40 reflecting layer through the |gmy-
«Lransmssive -1ayer. -2- 1 , The reflectivity in the area "e
‘bﬁeni ng of the:. light absorptive layer is essentially that of the |IT™ght /
reflective-layer and is:much greater tbhan that of the surrounding unexposed
region.. During readout this difference in reflectivities is detected
-optically and-convert-ed into 5 an electrical signal representative of the

“recorded;inforn¥.ati‘dgy. 10 our | ication, No, _8033Q21. based on -United
Shates Strial Mo opanereftet Bt TrS 2594 By S04 cH%oras | ot “Ene
di.scl osed ad.giyt iam?qmci.y_ejihgyemmﬂ'nessaptiaihg &hal ldfghthe elightive
Hayer: a | b A e AdY Ls Hlch SEADLEDRALAL bt d yreglere the
-mat er-ral conprising theli1ght transmssive [ayer nelts, sublines or
deconposes SHT TRUNShiiG ANA*Peted 891300 COPEIRTt KeRdomh Wils rkifderenap
whi ch conphinsee i1k i WilH i SOSOE PiéVEctagebptichDiQr AW @b vedded ecotgded "as
openings_in. bqQth the light transm ssive and Ilggt bsorptive |ayers or as
bubbl es- 3 A% & SGFHC USRIV F FRY BTN FRESESS r§§§ e Fotlte

t opogr aphi a&licheat ures which are suitable for replication, thus allow ng
broceasi ng steps.  THTS SHodioh Ht HoLRBrl'am 103 9a8eE080 &1 nTBVE t he
si gnal - t o- Atiade spSeidratarite. (383 /47 ecbibedgOabdbem 4r, iLXiXery Belyht beam
power s | Usk3have d e JIVAShel gh @b 1eep" feifralhl AR AN £X44 Y4 0f -
an optical recording 25 syst.emis greatly aftecte y the lig powe
requi r ed0t igbfores MR i Ve . ah htdlept bbrRSBE§RANS dAYAB Tt 0.
~ Theref or e, 1hiyhwoulsddig e e &r twndpe e Re ' 850 EHERT BRADHD S iHg WH&h the
light-po“e&i%%%u%@%%;ﬁig;¥¥§%f;§gé"me ég?-gﬁblimes ;r aecéhboses at a
temperature at least 300°¢C 1less than. that of the. material
which.compri§es the-light'absorpﬁivé layer.. Information is-
15 recorded as openingssin both the light transmis5ive_and
light absorptive layefs'or as bubbles. in the iight absorptive
.layer. These storége mechanisms prodﬁcé-topographical
features which are suitable for replication, thus éllowing
the replication of the recorded information without
20 additional processing steps. This recording mechanism was
observed to improve the signal—to—noise.performahce of the
recording medium for incident ;ight beam powers just above
the threshold for recording. '
The cost and complexity of. an optical tecording
25 system is greatly affected by the light power required to
) record information at an acdeptable signal-to-noise ratio.
Therefofe, it would be desirable to have a recording medium
for which the light power regquired to record information at
an acceptable signal-to-noise ratio is significantly less
30 than that required by the optical'recording media disclosed
in our Application No. 8033021, which decreases the cost of
the systeh. _
This can be achieved by the present invention, embodiments
of which will now be described with reference to the accompanying

'35 drawings in which:



an acceptable signal-to-noise ratio is significantly I ess 30 than that
regyired by the optical recording nmedia disclosed in our-Application No., .
80¥% ... Whi ch* decreases the cost of the system This can -be achieved by W
sent invention, enbodinents of which will now be described with

ref nce to the acconpanying 35 draw ngs in which: -3- 1

Fl GURE 1 is a schematic illustration of ‘a cross-sectional view of an i
optical recording nmedium FIGURE 2_is a schematic illustration of a ~ g
cross-sectional view of an opti cal=3recor di ng mediumw th i nformation "
recorded therein 5 in the formof bubbles in the |ight absorptive |ayer.
FIGURE 3 is a grapRl@RE: helplagehamatic dldnstration of gertessmseghianadf an _
opti cal ieEosAlidAd opefiaiM&doriisy indvent i on-and a prior art optical recording
medi um as a function_of |ight power incident on the recording nmedium 10

FI GURE 4 i-s.a'.graphr@FE %e"s_pléagﬁfﬂ’été‘? GARSHRAER F BefFRFImseahinadf an

0 Pt i cal- vieqossliangopeitalnt €fortilgy }‘“&FQ‘E“L iwaRth amto_?&maa?ni ead:oﬁd%ﬁoemﬁang?di um

of the prigr art as unctHi.on;.of .Light,power, i ncident on the recording _
mect Tim 3P Eopgorm g bobBlEs 48" nro rBORE g R Coact fonal 15 | vi ew

- of a recordi ng nedfIEREO3 dfs &hgraphvefitthenplayback ogpiignakt-to-exdsei payfoesh um 10

conpris t j e.14,. a li.ght f : | lLayer 16
havi ng gﬁgﬁr ace é@{%\%ﬁ%@, \rég%g‘eé%% %%et 418? e_%%lg’gsa%cgtgr (;t% é&l]%rta | i ght

t ransm opkicall ageerdigohaeding .as Auifnertdonooh ldght |powey ingidenifercéhe8 of the
light reblesdinyembdiial, 16 and a light 20 -absorptive |ayer.- 24 having a
surface 26 overlying the surface 22 of the light transnissive |ayer 20.
FIGRE 2 is a sche"?ﬁ?‘?zg 4 135Ut FRPPROPE 5P PIAYERSk SBIPRbIE @i esy Rer farm-

recor di agcerefi uf Sftiehl tiording medium of the invention and an optical

recording medium of the prior art as a function of light power incident

on the recording medium. T
FIGURE 1 is a schematic illustration of a cross-sectional
1S view of a record.j.ng medium 10 of the invention. The optical 'recording
. © medium 10 éomprises ‘a substrate 12 having a surface 14, a light
reflécting 'laYer 16 havi_ng a surface 18 overlying the surface 14 of the
substrate 12, a light transmissive layer 20 having a surface 22 over-
_ lying the surface 18 of the light reflective layer 16 and a light
20 zbsorptive layer 24 having a surface 26 overlying the surface 22 of the
light transmissive layer 20. )
FIGURE 2 is a schematic illustration of a cross-secticnal

view of a recording medium 50 of the



-4- invention-in which information has been recorded. The identificatjom
_the layerss of the recording nedium5 correspond to those of FI GURE 1.
«infofmation has Been recorded in the . formof a series of bubbles 54

Iﬁ*ght absorptive layer 24. Typically information is recorded by varyi
~length of the bubbles 54 and the unexposag. areas 52 between the bubbl es 54

along the 10 direction of a track. The length of the bubbles 54 is
dg\t:;m ned by the length-of tinme the recording nediumis exposed to the

« recordi ng | i ghinventiond inhehdjote drBornatiifon s term recordedyy tThHeugh

12 may e | o nagentiiigatid’ ol enel Tayliaf Sne. recorging MEASURS [ 7 oc
typically |51 t w@rmsxmﬂd &lems%IQQMURkIJy tThe sinformaticre has been

be forned of ar@Roided ith hel Totn B WNaWULdL (¥ Indd BY A1 he
recor.di ng waveIItgﬁgth thus 20 conbi ni_ng the functions- the substrate 12

and the [ight ,ptj(ye %Yﬁmﬁﬁ-at EyRicaklgs dnformakiom| y be
t hi ck enough t(isswruddmyrw videy tHe tlendgl ltf:ﬂblﬂﬁa BB e84 raﬁwhness

of the surface 14 str te the t he ed ht -
beam 25 di am&*t&}l V\n?ﬁnlet’? c & 551 #r? %d'ﬁ?ﬁﬁﬂﬁ %ﬁ(j LffH‘ a

. non-confortkhl dixectjon of @ dxtaick .natThe dlangslfmtoﬁastlmt }:n;hh@esmm.s on tIhF
surface 14 pri Fé}ﬁ% vvi

" produce a m crgs%é%%ﬂcl %aatﬂgoqﬂ.ﬁ]l ur égcgigelgﬁénﬁén\ﬁét%%nm Se sour ce.
The light ref| 8¥poged é;werthfanemr@étng almtmaandmuqu athe

i ncident |ight whtidmh%t{ee%@di'tﬂg 140 YA Et&‘&dhs £he f5ed 1y éﬁﬂ@%@ftﬂé‘e
net al  such -as aI um 2 or g&l d . which exhibits high reflectivity.

Preferably theX®C] Y D8aReer reflects at | east 50% of the i nci dent
light. Thelseflective IaWe bubstrate 12 may be formed of glass or

plastic material, such as-polyvinyl'chloride, typiéally
in the form of a_disk} 'Alternatively, the substrate 12
‘may also be formed of a material such as aluminum which
reflects light at the reéordinq wavelength thus

20 combining the functions of the substrate 12 and the light
reflective layer 16. A substrate, if present, need only
be thick enough to support the remainder of the structure.

' Sincé any roughness of the surface 14 of the
substrate 12 on the scale of the focused light beam

25 diameter will produce noise in the signal channel during
readout, a non-conformal coating of a plastic material,
such as an epoxy resin, on ﬁhe surface 14 prior to
formation of the light reflective layer 16 thereon will
produce a microscopically smooth surface eliminating this

30 noise source.

The light reflective layer 16 reflects a
substantial fraction of the incident light at the recording
wavelength and is typically formed of the metal such as
aluminum or gold which exhibits high reflectivity.

36 Preferably the iight reflective layer reflects at least
50% of the incident light. The reflective layer 16, which
is typically about 30 to 60 nanometers thick, may be
deposited on the surface 14 of the substrate 12 using
vacuum evaporation techniques.



s typlcally about 30 to 60 nanoneters thick, may be deposited. on the

surfa 4 of the substrate 12 using vacuum evaporation techniques. . The
pres vention lies in the use of organic materials, which are ’
subst & Al ly transparent 5 at the r&sordi ng and readout wavet engt hs, -
which can forma smooth coating substantially free of defects when
deposited on the light reflective |layer using evaporation, spin coating or
gl ow di schar ge dep05|rhenpresbnmquayanmibnMﬁxds[Inﬁtheﬂnsernfts subl i nmes

Cenper at ur coLPANE ALFRETAREL MiEes sl Fns A ETALY RRoHITOde, oy
melts, &8s tab thghrecordéngsendene@ﬁauﬂmavemg#hmnﬂm-qmm fogn
el ting tenge&ﬁ&g&gobpaﬁgngb%pw Q:;a"’Di fact < %fedé)f edls Qpi@ni ¢ material

woul d be expecte t wo reductlon in the
t hreshol d r emaiﬁgdpeneﬁhsslesmam tamre RAYRMi ¢S HRg L YAPOXAEHOR,

si.licon di oghgig ébaﬁﬁ?eéhru@lwaﬁls%a déﬁimﬁeém{@@ésﬂ ahgsivity

of the orga n$ This_result is in fact_foun or a recording

medi um conp¥ %?ﬂapiﬁferéhlgrE&ﬁﬁ§’mﬁﬂ9¥¥ﬂe§n94rﬁ??9@ﬁgﬁ?§s?§ealayer and a
| ow rrE|1bI ngtemraeuneeatauemsaﬂ 3009Ch lasss etHan | the eanpéueaabseratl ve

| ayer. wey. I ur anium
is used for ﬁﬁhm’gﬁ gque*h%ﬁsi% t?*? fiéé‘?%tﬂ% zo'égb{? ?f\%lt'%%der of
a factor ofmebbts,iast nhet ﬂnghrtomm:s;am dayer 200 mpcmbmaeaee in the
recordin r ﬁﬁ;% o eratio
for reco?d:’[ﬁﬂtgghmgrﬁss'&ﬁugtaagqg et%%%gfghres o]TJ' %V\%éﬂss 0 g%r:\[/ b2t Thi s

| atter resuThe3use afi ant 9§Q%Wt%a:;hml h%@m%@@#@stothﬁ@dfor a
recor diygg neslaﬁbhevanhat&gbfwdd Yed RS LR EhiéshoBdCch as

titanium as the. gbsorptive | ayer and
recording power a compared to an inorganic materzal such
as silicon dioxide or magnesium fluoride, due to the
lower thermal diffusiﬁity of the organic material. This
' result is in fact found for a recordlng medium compri31ng
20. . an organlc material as the transm1551ve layer and a low
meltlng temperature materzal, such as tellurzum, as the
absorptive layer.
However, when a hlgh meltlng temperature
mater1a1 such as tltanlum 1s used for the absorpt;ve
25 layer, there is a reduction of the order of a factor of -
four in the threshold recordxng power. A rapzd increase
in the recordlng medlum performance as determlned from
the szgnal—to—n01se ratio for recordlng powers just above
the threshold power is observed. Thls latter result
30 xndzcates, as will be shown in the Examples, that for
. a recording medium hav1ng a high melting temperature
material, such as titanium as the absorptlve layer and
a suitable orqanic mater1a1 as the transmissive layer,
a factor of five to six 1ess light power incident on the
36 disk is requlred to obtain a signal-to-noise ratio in
excess of 404B on readout. These results were unexpected.
Suitable materlals for the light transmissive
layer of the . invention include polymerized hydrocarbons,
fluorocarbons and chlorocarbons, thermoplastics and
40 monomers such as sucrose benzoate and sucrose octoacetate.



a suitable organi¢ material as the transm ssive layer, a-factor of five to

SIX | ess Ilght power . I nctdent on the 35 disk is required to obtain a @
nal-to-nei se ratio in excess of 40dB on readout. These results were

'unexpect ed. Suitable materials for the |ight transnissive |ayer of the -

~invention include polynerized hydrocarbegs, fluorocarbons and

chl orocarbons, thernoplastics and 40 nononmers such as sucrose benzoate and

sgcroose octoacetate. -6- Examination of recorded tracks with a scanni ng

eliectron m-croscope shoxaminatiamnaf recordedretracks hwith |4 geamminypti ve

| ayer when t higy dctin Ixﬁéﬁg&w sHows NitH: UBBIKs PSS 1 5che

-conpared to a Io rreltlnc erature material . From servations it

appears t Hat @WH‘F‘G’ ayern, When dhisniayersis r@W‘Qﬂﬁd of

‘transnmi ssive wﬂia;reunejﬂna@ eYatuiyd, s dstipgired Neo |d ddw ahSDEDRG Ve

| ayer melts, &g:ﬁg cﬁtthe trapped gases wi |l cause a bubble to form.
in the absorpt | vé’% 3.' I“P er, the absorptive layer nelts before the

transm ssive | ayer decorﬁnmes:hﬁseswhsemtimts amlappeamrth&lan Bf 1the
bubbl'e wi || b et madandit) Wi Gt ot £CaddnigRld VI LY

wll be observe ecause the absorp ayer does n ave The

pref er r edl@ hi dAYEFs decampeseyyar sulisines ihaforg ¢the slight) absorptivese

bet ween 1t he t hiagleiesfe 1euinndl i dutad QkIme drbisa yity for the
recordi ng nmedi um as a V\tﬁ]' he thl C ness required % ferm‘ﬂ'
consi der ati on§345% @rllﬂ‘ibi’tlt‘?e keoy thR e or

sublinme. A thm,ofthd]aﬁsq;dgtﬂveiﬂwm lmﬁﬁﬁamfdﬂ vaié ﬂlimgél?ﬂé)sive
Rbout 30 nanofeyar, Aty B lshringd Ui 4, pae Aaksied Bk 4 "o
15 bubble will be formed. 1In the first case a further
' increase in sensitivity will be observed because the
absorptive layer does not have to melt.:

The preferred thickness of the light transmissive

layer is then a compfomise between the thickness required
20 to produce a reduced reflectivity for the recording medium
~ as a whole and the thickness required by thermal
.considerations to permit.the light transmissive layer to
decompose or sublime. A thickness of the light transmissive
layer between about 10 nanometers and about 500 nanometers
26 is useful:. A thickness between about 30 nanometers and
about 100 nanometers is preferred.

The light absorptive layer 24 is formed of a
material which absorbs light at the recording wavelength
and which has a melting temperature significantly higher

80 than the decomposition or sublimation temperature of the
material which comprises the light transmissive layer.
Materials having a melting temperature greater than 1000°c
are suitable. Materials having a melting temperature
greater than about 1400°C are preferred. Suitable materials

836 include, but are not limited to, titanium, platinum,
‘rhodium, gold, nickel, chromium, manganese and vanadium,
which may be deposited using standard evaporation or
electron beam evaporation techniques. Thicknesses for
the absorptive layer between about 2 nanometers and 25

40 nanometers are suitable.  After exposure to the atmosbhere,



The Light. absorptive layer 24 is formed of a material which absorbs |ight
aijaThe recording wavel ength and which has a nelting tenpeyature o o
SI cantly higher 30 than the deconposition or sublimati6n tenperature G’
of 2 material which conprises the I'ight transm ssive |layer. Materials
~having a nelting tenperature greater #ffan 10000C are suitable. Mterials
having:a nelting tenperature greater than about 1400[err] are preferred.

Suitabl€ materials 35 include, but are not linmted to, titanium platlnuwy"%.'

r-hodi um golapmﬁloﬁethesarmatawnaﬁangaﬂésoazwdaﬂauaﬁnﬁﬂlzdnkdavﬁngtzn , P
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t echni ques. Thi cknes3es e absorptive aye etmeen out 2 nanormet ers
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ichis i nn er ori |na y 5 Si s effect may be
conpensat ed Vbﬁﬁbgﬁﬁeﬁggﬁﬁﬂﬂénﬁ Pg} AtHen: fredu 4%% E&P © desired
with the subthqoknéssxoﬂathcha lageri 1o the dbtdmd\/&dﬂme(‘.knm of this
layer to theg e e rnti
di scussed or: gﬁékﬁé S%g §§|8§ga?%gP%§Q§§§iie pi SsL(%'ce)!%ltellm #?éq
reduce di0gnabeliewecare thesdesiyeduvhluesdust mhlch preC|p|tates fronlthe
envi ronment, an over cogp ggyﬁgnggeaggugeaugg 593 % é€ﬂ1 %?ﬂ ck IS
C settl

applied to t ht _absorptive | a Dust partl

t he upper. su?\iﬁgégﬁf dpgt ¥ éFBoBFeF&?éFaﬁé \fEPmr &P@v@@wrf (it!'hl
pl ane of theoveirtoat Iugegnofoabbat 0he5ckbeabout U.hmlle.q.(iféﬁdig tHidleadout

appl 1 cat on T8 aBeFPPa K8 Phe) 3 16RE" BReop iy 1aTRYG, Bnat” et iin
medi um i16 t owbichepettieednt hbe upper surface of the overcoat layer
are far removed from the focal plane of the optical system
so that the effect on the recording or readout of
information is considerably reduced. A useful material
~ for this application is a silicdne'resin. If the
20 information in a recording medium is to be replicated the
overcoat layer is not used. I :

The recording process illustrated in FIGURE 2
differs markedly from that of the prior art recording
medium which is typically comprised of an aluminum light

26 reflective layer, a silicon-dioxidenlight'transmissive' _
layer, and a titanium or tellurium light absorptive layer.
In that medium, the information is recorded by the
formation of openings in the absorptive layer only. .
- The improvements in the threshold for recording
30 and the performance on readout at recording powers just
above threshold, which are attained using the recording -
medium of the invention, have significant implications for
an optical recording system. In particular, the recording
‘medium of the invention can be used in an optical recording
35 system which uses a directly modulated} solid state
injection laser as the light source. Prior art titanium
media require a large, high powered laser, such as an
-argon ioniiaser, and ‘a separate :1ight beam modulator
which greatly increase the cost, size, and complexity of
40 the optical recording system. ..
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overcoat |ayer is not used. The recording process illustrated in Fl GURZ 2
differs markedly fromthat of the prior art recordi ng medi umwhich is ( )
Lypi.cally conprised of an al umi num li.ght 25 reflective layer, a silicg
adi-oxi de light transm ssive layer, and a titaniumor telluriumlight
absorptive layer. In that nmedium the iJgormation is recorded by the
formati on of openings in the absorptive layer only. The inprovenents in the
threshold for recording 30. and the performance on readout at recording

pQwers just above threshgldhraite el B BHE AL A 01K OEE OF Him NBEli UM
of “he i nventign

have significant | i |l ons, for, an optigcal recording

system In pard&ql‘tﬁ ereq H’&%‘i&%%{ r@%ﬁ?ﬁ ofideq 1 HER W Qsed in
an opticalgr ecsirgfhang BEndwii\dtile 0 cto lmtg 42 &Wééamémxlamsaed%nda
state injecti as as_t t.s ce. Prior anl equire
a large, hi gh%&ﬂe"}éﬁ é%o%]uel%ﬁ 4 éiwe"':ar"ﬁ"c)iﬁ1 %n efals °rém %%%1’
| i ght beam rmdulmgathMtz:rthrmuty Ihcer mhéletzost'l‘he;lqmlmm ebHnpl eX| ty
- of 40 the opti nin

the form of disks vvere te eﬁéﬁscior di ng v%%%a {@{&or mat |%n%wé%%%8
si gnal bandwi (ﬁ“ﬁ']d%a‘@q @hms%@mé#@m’eﬁﬁ XatiQefcthe

nmodul at edqgar Medomt hrﬂe&\&lrmdmdiaﬁnaﬂi)wtf&m&sf Zthé Dieider®
megahertz. The allty of i ﬁ recordi ngs nmade using nodul ated argon ion
| aser were evANEted ‘ng the signal-to-noise ratio of the 10 .

readout video infor mat [ (m'heatss:egrfailn-eud-amiée tretio onaeadgonterisndefitneld sk.

Too e AR A Y R Blal SISl bated IR bAL BT ehEe

peak-to-peak video signha square noi se

bandwi dt h .as XPOHMEAR AGUArey nﬁ)"eﬁ,ﬂ im Xhe aﬂblblm‘fﬂ%% bandwidthy ast
15 measured by a model 1430 random noise measuring set

manufactured by the Tekt:onix Corp., Beaverton, Oregon.
~ Example No. 1. '
FIGURE 3 illustrates the recording behavior,
by the curve_labélgd Ti/GDT 52.5 nm/Al, of a recording
20 medium comprised of an aluminum light reflective layer,

“a light transmissive layer comprised of a fluorocarbon
polymer, about 52.5 nanometers thick, deposited on the
light reflective Iayer, and a titanium light absorptive
layer about 7 nanometers thick. Also shown in the Figure

25 is the recording behavior of similar'recording media,

‘except having a silicon dioxide or magnesium fluoride

light transmissive layer. - _ '
' The fluorocarbon is a highly cross-linked polymer
deposited by plasma polymerization of 1,3-perfluor6dimethy1
30 'cyclohexéne'on a disk. The disk was rotated between two
electrodes between which a glow discharge was initiated.

_A magnetic field in the reg;on of the electrodes was used
to confine the glow discharge. A continuous flow into the
discharge region of the 1,3-perfluorodimethyl cyclohexane

86 in a nitrogen carrier gas, was maintained during déposition.
Information was recorded on this disk as
described above. The threshold recording power for the
. disk with the fluorocarbon transmissive layer was
1.5 milliwatts of incident light power. For comparison
40 the threshold was 7 milliwatts for a disk having a silicon




manuf actured by the Tektronix Corp., Beaverton, Oregon. Exanple-No. 1
fﬁ' 3 illustrates the recordi ng behavior, by the curve | abel ed T|/GDT
Al , of a recording 20 nedlun1conpr|sed of an al um num |i ght
Nec¢tive layer, a light transm ssive |ayer conprised of a fluorocarbon
pol ynmer, about 52.5 nanoneters thick,~#eposited on the light reflective
layer, and a titaniumlight absorptive layer about 7 nanonmeters thick. Also
shown in the Figure 25 is the recording behavior of simlar recording
medi a, exceptionidetransnissivel bayer anrd nfgnbblivattaofenecal dink

transm ssi Vendwined a%ﬁééﬂhﬁcﬁiﬂ@f‘idé &%Qﬂi#sfﬁésia éﬂked'rﬁﬁb rer ~
deposited by p ééasna ' rlzat on ﬁ%@ quoigdlne c cIohexane
on a disk. ™ uetieRin eshe dEgWﬁEtﬁEQH REAtE gl ow
di schar ge wasas NEdwsd eds ¢bm@ar§d|owitnlﬁhenptherragton of the el ectrodes
was used to confine t |DM/d SC A _conti puou ow_into_t

di scharge regi on of t[gb% ??gaigﬁ?ﬁe?ﬁV?r €3I3ﬁ§§§ ea3§19ﬂag ﬁPtrogen
carrier gasxunasernatiaugmzathmlthpde@@éBtwaa 1l afnikhiwabtsaforetheded on

this disk ag %a@offuoiraéa ﬁéﬁséf’éﬂsﬁfﬁgi%ié”?aga%’e&hiﬁé the disk

with the quorocar ransm ssi-ve. [ ayer I nci dent

i ght” pdQer .9 mekllbfets stnd 405 tRbl1ivathe) werasrequiredufersdisksa di sk

having a silH&pihg a -ifa ﬁhmefmaﬂmsshaesiﬁebnaaﬂoﬁiabl &aﬁsms&%ea
di sk havi ng de transm act or of

neS|un1f]uo sive
four ot fayes Kee Rt Ve e, Thaf el FRRER: 18 ACERGEAT OF BbnISReE vt 5
the prior euﬁivé?&mprmvehﬁntIightthperfbﬁmaneelafatnegrebotdanOIse ratlo

great er tha’}n{é;% fyind I HLSBSESrhoh LPEndhEks 0’ 18y8, hHOLEARRRAT |

transm ssiv
15 to other known recordlng med;a when a 404B signal—to—no;se

. ratio is the cr;terion for acceptable performance.
' _ ‘Example No. |
. o FIGURE 3 111ustrates ‘the record;ng behavior, by
-the curve labeled T1/GDA 50 nm/Al, of a recording medium
20 comprised of an aluminum light reflective layer, a 1ight
._transm1551ve layer comprised of a hydrocarbon about 50
_'nanometers thick, and a titanium llght absorptive layer
 about 7 nanometers ‘thick. _ . _
The hydrocarbon polymer light transmissive layer
26 was formed according to the same glow discharge technique
as used in Exampie 1 except that the 1,3-perfluorodimethyl
cyclohexane was replaced by acetylene.
_ Informatlon was recorded on. this dzsk as
described above. The threshold recording power was
30 measured to be 2.1 milliwatts and the incident power to
" attain a signél-to-noise ratio of 404B was 2.5 milliwatts.
The threshold recording power_is at least a factor of
three less than other known'recording media end the incident
power to attain a 40dB signal~-to-noise ratio is at least
36 about a factor of about four less.
_ : - Example No. 3
_ FIGURE 4 illustrates the recording behavior
for a recording medium having an aluminum light reflective
layer, a light transmissive layer comprised of poly(a-methyl
40 styrene) about 45 nanometers thick and a titanium light |

; _f



10 9 milliwatfs -and 15 nmilliwatts were required for disks having a
magnesi um f [ uori de and silicon dioxide transm ssive |ayer respectively, 1,
.Thus,- there is a factor of at |east five inprovenent in the perfornanoé!a-
+he recordi ng nedi um having a fl uorocarbon transm ssive | ayer as conparet
15 to other known recordi ng nedi a wheny@-40dB signal -to-noise ratio is the
criterion for acceptable performance. Exanple No. 2 FIGURE 3 illustrates
the.recordi ng behavior, by:the curve | abeled Ti/GA:50 nmAl, of a
rE;ﬁrding medabsoPPtivenpaysedabdutn? achanometetrsgbhicki | eAlsgesheynr, a

| hghit transm gsi I ri r _apgu ters
thick, and a Jt%ﬁ%Lﬁﬁ$§ﬁétf€b%%§3¥?v%§?g§gr9§§é9¥8$ ﬁgn%nggggga?ﬁgck. The
hydr ocar ben peediuam havwimgtassihicen\dioxide dightstransmisaiverdanerto the
sane gl ow di scharge terHéQ§8§i§aUﬁ€€hYE 5kgPehe) lwe¥CaBbokiebal BA the

1, 3-perfluorodj nethyl cycl ophexane was Teplaced by,acetylene. I nformation
was recorded BB ﬁ*éﬁt§¥3d€§¥?¥béﬁ 8l bﬂe.cqﬁgiPﬁrés 6F§ recor di ng power
was 30 neasusi€d450 Pem2fdomi &l sobationndft De3snbydwaigReVWeE polgihai n a

si gnal -to- noi se ra%io of 40gBiMB€ i.S mlliwatts. The threshold recording -
power is at I@%@?Y FEYTRPCL: 1R hFREUPRES t han ot her known recordi ng nedi a
and the iygci dent power Infermation wWésiBrecgrdédtonnthis diskoassdescribed
35 about a f of NELQ I%JB A LLLustrates
t he recordinﬁﬁ%%ﬁ%Vid?%ggyézﬁggéo#gééﬁdgﬁgi n1ﬁg€?ﬁg§éz-a u%fnﬁ%#%i ht
reflective | ARE arecerding ;pawessefcl) dyniliiwptrscticoatpain(pedP@Bret hyl

48 st¥rene? @Q@M&%AE?Hgﬂﬂgétféfiéh&fﬁeaﬁéa%riéagﬂiQﬁhkéghhsultslﬁre |
absOLPtive 1 odfmifar 'to tﬂgggngbgégneglgot a §gugrgggrbon and hydrocarbon
15 ‘transmissive layer and are lower than other known recording

media.

Example No. 4
A reduction of a factor of two in the threshold
- . recording power is to be'expécted when a silicon dioxide
20 light transmissive layer is replaced by an organic material
because the thermal diffusivity of the organic material
is about a factor of six less than that for the silicon
dioxide., Two disks having a tellurium absorptive layer
were prepared; the first having a silicon dioxide
. 25 transmissive layer and the second a fluorocarbon prepared
as described in Example No. 1. The threshold recording
power was measured to be 2 milliwvatts for the disk having
~the silicon dioxide transmissive layer and 1 milliwatt for
the disk having the fluorocarbon transmissive layer.
30 This result is consistent with the decreased thermal
diffusivity. '
_ This experiment was repeated ﬁsing titanium
instead of tellurium for the absorptive layer. In this
. case the threshold récording power was 7 milliwatts for
385 the disk having the silicon dioxide transmissive layer
and 1.7 milliwatts for thé disk having-thé.fluorocérbon
transmissive layer. This is a reduction of a factor of
four in the threshold power; a factor of two greater than
expected. ' '
40 : Examination of thé'tellﬁrium and titanium disks




in the Figure is the record}ng behavi or of a recording 5 nedium having a
S|I|con di oxide light transnissive |ayer. The poly(a-nmethyl styrene) was
degesi{ted on the light reflective |ayer by spin coating a disk at 450 rpn1 ;J'
fr solution of 1.3% by weight of poly(a- methyl styrene) in toluene.

In tion was recorded on this disk ff descri bed above. A threshold
recording power of 1.7 mlliwatts and @ recording power of 2.2 mlliwatts

to attain a 40dB S|gnal-to noi se ratio were nmeasured. These results are

sinmlar to 4383 LU 1&{}%%% dsﬁ%ﬁ’é& geniﬂsbothExarrpl é:J

transm ssive | a er and are | ower t nown recordi ng nedl a

No. 4 A redfaSesh e ellumiunahserptive dlayse melted ctor §0¥ pover is to
-Be expecg ed oywitrﬁgss iwHea sﬂn%wlaa gtnélmjhtrarmm f@igfniae%?sgﬁpgﬂ{réced
an organi,C _ma C i Vi |
| rr)eltt eri al gl s 1&3’&3& hfaé’&t%raa#f.fs #% Lﬁ?‘ff'ét?e h% §+££€8ﬂgd| oxi de.

.Two di sks hdiioxjide ttmanammtxte;otayer/avaamed\ermprﬁomed atbubblest

TR Eégﬁéﬁ Horbratidh Y2 arunlfag (V€ 1476r e STHEEC dr |
recording p &hany akeyke 42 wﬂli%ﬁ%- f ofhe Hanexprectedi ng t he

si|icomgli odnrovierdm® 93 the FesHvld Faddrdbid poier frilsé¥ Pasmng the
f1 uorocar bo transm SSi ve!#%er iaT is result i's consistent wi-ith the

decreased t i ment was repeated using titanium
i nstead of tell url um fuwririgh et aragBrding ayedium rof hilkie ciwwehohhr eshol d

{ranom oo vatteriBieionte Hideed ar e e ok Yoo alndbad (01 CL 0001
‘transm ssi v&eadpres ofhia magnd twia @uitable fomareplidation. i nRepbkicas
threshojgl pe¥eihe? inFdrilation Yo ¥rtirded 'odh BPGRASE using techniques
standard in the art.
After the information is recorded a coating
layer is formed on the surface of the recording medium
. in which the information is recorded. The coating layer
20 ' may be formed by evaporation of materials such as gold or
' copper or electroless plating of a material such as nickel.
The coating layer thus formed should be an electrically
oonducﬁing, pinhole free, conformal layer. Typically,
_ this layer can be between about 30 nanocmeters to about
26 120 nanometers thick. .
A master layer is then formed on the surface
of the coating layer using a technique such as electro-
deposition. A layer of nickel or copper preferably between
about 200 micrometers to about 300 micrometers thick which
30 is both self-supporting and stress-free is then formed on
"the coating layer.
The master laYer'with'the'coating layer thereon
is then separated from the recording medium thus producing
the replica of the recorded information“in_fopographical
36 form suitable for further use in making copies of the
recorded information.



scanni ng el'ectron nicroscope showed that in both cases the telluri

, absorptive |ayer melted to form5 openi ngs where struck by the lig 3

N t ani um absor.ptive |ayer behaved di ffg gently. It melted when a silicon
di 6xi de transm ssive | ayer was ‘used, B&fformed a bubbl e when the

- fluorocarbon transm ssive | ayer was gsadMsat powers |ess than about 4
gidliwatt. The unexpected:10 irmprovenent in the threshold recording power
arises Ltromthis new red’ormhcngrmugameénumUsongushemeaor dicrigiaeddi um of t he
iawent i on cLRbepIRLion is rec gggmlgmbgﬁ Fﬂé %BE°§99raE@E¥ﬂ1J€*§$ges of
a nagnltude suitabl e for rep Y2t on eB the i nformation so

f ecorded &8RAIBE megygengppyemifquesespa'ﬁd@gd COMPFE SdMg: After the
information is recoradap!i *:olaéfnechayer1a§eioceﬁedn0@etfhec$§flaiqﬁaof the .
recordi ng_nedi um i | the information is recorded. The coating {|ayer
20 nmay b&3f rﬁéaegfr5V§boratlon of materials such as gold or copper or

. el ectrofess platlngaﬁlfgmaieraasn$sshvas1ayekeloth&wﬂmglsqﬁdeneﬂléhus
formed should n electri o] ol r | ayer.
Typi cal |y, 'dt hllgﬁle%yer tgaénr( b%?é) %( i HQ‘&%H?Q Hg%ggorr%terug’%itoa%a 91[1’?;5 120
nanonet er §TeNiSPRT eA tret ekidyerti saiHenavelapd tbn ande vuiidtadeo s the
coati ng |§M%Btﬂsb%ﬁﬁge%%§n§%*ﬂl Sf?ESCBEanQQEQ%' tigy A layer of

ni ckel or copper preferabl %/ bet ween about 200 m croneters to about 300
mcrometers thick w chgoti 3PHRFRLEEPT L3UBPOPVRAGYART SAEEEFITE 1St hen
formedignsike gagled®md ayaiatdhealBghethl ageabwbbtife e@tliight ayer
thereon is taen separ at ed fr$n1the rﬁcordin gedlun1thus rodu0|n Ehe
replica of3t raéfc? AT niR+GR PASt 8p88} pRPcemperature greater

than lOOO C

wherein said light transmissive layer melts,

'40 . Exam nation of 'the telluriumand titani um di sks ' w@-
h he

'sublimes'o..~ decomposes at a temperature at least 300° C less
15 than the melting'temperature'of the material which comprises -
said light absorptive léyer and is of a thickness such, as'

_to reduce ‘the reflectxv1ty of the recordlng medium (relatively to
its reflectivity  in the absence of . such transm1551ve layer) and
| permlt the melting, deCONPOSltlon or subllmatlon of said transmissive
20 laver where the record:.ng medium receives record:.r;g lightof saidwavelength
and power. _ | ' _ - . .

2. A recording medium according to claim 1 wherein the thick-
ness of said light transmissive layer is between 10 nanometers and
about 500 nanometers. '

25 3, A recording medlum accordlng to Clalm 1
whereln the thickness of sazd light transm1551ve laye‘ is

between about 30 nanometers and about 100 nanometers.

4, A recording medium according to Claim 1
30 wherein said light transmissive layer is comprised of a
material selected from the group consisting of fluorocarbon

and hydrocarbon bolymefs.

5. A recor dlng medlum accordlng to Clalm 1
.35 wherein the thickness of said llght absorptlve Layer is

)
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35 formsuitable for further use in making copies of the recorded

i nf ogmati on. -12- CLAIMS 1 1 Arecording mediumfor use in’
an \ cal recording system enploying light Q. a certain wave-’ V
| en and given power for recording,.cpoprising: a light reflective |ayer

whi ¢ eflects light at said wavel ength; 5 a light transm ssive

| ayer, overlying said reflect- ive layer, of an organic material which is

substantially transparent to light at_said wavelength and which forns a .-«
oot b LofF FHGERBERR (a1 I A ARSI ahe HRAOPRGRE Stbsor ptlve |
| ayer overlying said transpis- 10 sive |ayer of a material which is

absorptive of light cat’ §air%a/&yﬁﬁ%%m g\@g’:gpdggé_ fﬁonﬁll,taii jtenperature.

greater than 1000 C, ‘wherein sal transm ssivé layer nelts, sublines
or deconpebBerein saidnpdaftturabsarerehse Baver (&sSonBrikgs fe MANKTIRL

t enper at ugg; af +khRe rFRErdR WH G SONPL & 8689 Séfdthtgh;iuﬁatis;g’“l&tﬂi\&ﬁnd ayer,
and is of a thickness such as to reduce the reflectivity of the recording
medi um ?r BRRERVBIy 9049 t D1 ectFRERTIUR ; fmRRB2EHEEN R8T AQRI U

transm ssive |layer)and permt - the nelting, deconposition or subl-imation of
said transm ssive 2Q | ayer_where. the recordin Lym.recei ves .recording

| i ght of said wavel g’rfgt i d:nedmproﬁrfg ﬁégﬁu? e%%‘?ﬂ?%gnareﬁf)u%ﬁgé%orldi ng to
claim 1l wkbeeeint saidhildighthnedssafpsivel 1agér hasnanineditiag aympedratiteeen
10 nanonefer d. ut ers. 25 3. A recording

medi um ac g?éit%g ttgl% eﬁb%q% erei n the thickness of said |ight
transni®sive | ayer is between about 30 nanoneters.and about 100 nanoneters.

4. A recording_”Ed%qh‘@PQ@EﬂﬁHhﬂé)&l&i@hlaccording to Claim 1
wherein.séid light transmissive layer is selected from the
group donsisting of fluorocarbon and hydrocarbon polymers
and said light absorptive layer is titanium.

15 9. Aan information record comprising a recording medium
having an information track recorded therein using light of a
: certain-wavelength, which reCording medium comprises:
a light ref;ectivé layer which reflects light at
said wavelength; _= ' '
20 a light transmissive layer, overlying said light reflect-

ive layer, of a material which is substantially transparent to light
at said wavelength énd has a thickness greater than about 10 nanometers
and which. is coﬁpriséd’cf'an'organic material which forms a smooth
coating substantially free of defects; and

25  a light absorptive layer, overlying said transmissive
layer, of a paferial which is absorptive of light at said wavelength
and has the information track réCbrded therein by melting , decompb—
sition or sublimation of regions of said light transmissive layer
resulting from ekposure of said medium to recording light of said

30 wavelength and of appropriate power, the material of said light
‘absorptive layer having a melting temperature greater than 1000°C’
and the material of said light transmissive layer_beipg one which
melts, decomposes or sublimes at a temperature at least 300%¢
less than the melting temperature of the material which comprises

35 the light absorptive layer.
-

W



30 wherein said Irght transm ssive layer is conprised of a materi al
sel’'ected.fromthe group consi'sting of fluorocarbon ‘and hydrocarbon
ol yfrers. 5. A reeording nmediumaccording to Claim1 35 wherein th
t¥ ckness of said |ight absorptive |apgr is -13- 1 between about _
nanonet ers and about 25 nanoneters. 6. v A recording nmedi um according to
Claim1 wherein said |light absorptive |layer is conprised of materi al
sel-ected fromthe group, gonsisting of titanium _pkatinum 5 rhodium gold,
nickel , chrom um rranga%ése’_“&nﬁnﬁ‘aﬁ‘&ﬂFbﬁP yecardo. agegradnge #ou Glddd i ng

to~d ai m 1 wwhereisatile! thbtknbsser ofi saidagéghitatransnlisisive QaRmt ure

greater than 400][ “A T rdi Lumeaccording .to Claiml
wher ei n said %%t%?%gs%éé}:vggl g?'e‘ﬁhleg'gggl 58?eg%gpg‘msﬁ?e L&A st | ng
of f.luorocar b‘d‘m@ﬁd hydr ocar bon polynmers and said |ight absorptive layer is
titanium 9. An information record conprising a recording nedium having an
information track recorded therein using |ight of a certain wavel ength,

whi ch recordi ng medi um tbapriBacinfarmagien, serosd ascorddngticc iCladm &t s

light at sai dinéweienehd; thfckness of said hight E&iﬂ%?ﬂi%%ii‘#é hayRdr
overlying said light -reflect- e layer, -of a"material which is
subst ant'gﬁl | y+8§ REELeR Rbeyt, #éh{‘aﬁgmgid'?ﬂswﬁﬁiél &09: Ranemekersy t hi ckness

greater than about 10 nanoneters and which is conprised of an organic

mat eri al which forns ‘a oth coatin ubstantially free.of defegts; and 25
a l'ight absorptive | ayeﬁrPO\/g?l Wf\ﬁr’gﬁ?’ﬂq‘r ﬁﬁgﬁng%ﬁgqg}éﬂg, q‘(?f Cﬁm i al
whi ch is absoheredn csaidghight tmansmisshiveglhyerdisasonipriisediomid on -

t } iy \ . oty . . : ¢ _
o SURMELEL ndadEbl Hom, 864058050 Lbha1aR1n3 U Bitebclrbon
15 and hydrocarbon polymers.

) '13. An information record according to Claim 9
- wherein the thickness of said light absorptivé layer is
between about 2 nanometers -and about 25 nanometers.
20 -
14. An information record according to Claim 9
wherein said light absorptive layer is comprised of a
- material selected from a group consisting of titanium,
platinum, rhodium, gold, nickel, chromium, manganese
25 and. vanadium. - ' - '

;5, An information record according to Claim 9
whgrein said light absorptive_layer has a melting
temperature greater than about 1400°C. |

. 80 ' ' . , | | |

16. An information'repord according to Claim 9
wherein said information track comprises a sequence of
bubbles.in said absorptive layer with variations in
‘either or both the length of the bubbles and the spacing

35 between successive bubbles along the track being
representative of the recorded information.

-



resulting fromexposure of said mediumto recording |ight of’ said 30
wavel ength and of appropriate power, .the material of said,light absorptive

| ayef~haying a nelting tenperature grﬁgfer than 1000[err] and the material =
Of,ﬂalq5|lght transm ssive | ayer beipg one which nelts, deconposes or b
subl(@bs at a tenperature at | east 3000C | ess than the nelting tenperature

of tRg waterial which nprises 35 the |ight ahsorptive |ayer 10, An
i nformation record acci?dln@nt&nﬁQﬁqﬁ?$Q%é$%?ﬂr h8SERFRSs £ fc¥ﬁﬂqi?|ghpﬁr

transm ssi ve,;\}hezyeinSsana metgmert:ebmﬁléé)wﬁnmyéeg isaa@n@hﬁ;ﬁecﬁgmma '\J
nanoneters thi record accordin m er.ein
the thi cﬁnes’ga%?riiidsfeﬁgﬁfzefir qcrs}ﬁ/egrf%‘f)%rcﬁﬁsﬁ? "éﬂ'}ﬁﬁ bon
nanomet er s aamldmﬂdnanenbbar poMersAranmfsanét lmgﬁrteahmbmmdl ngtayer
Claim?9 mherfgn% Hi{daght transm ssive layer is conprised of a materi al

sel ected fromthe group consisting of fluorocarbon 15 and hydrocarbon
polymers. 13. An information record according to Claim9 .wherein the

thi ckness of said |ighigabsar Ridetod BT reedtREN ARFdrma Pt er's and
about 25 nanoneters i nformati on rgéord according to Claim?9

wher ei n18ai ool?lﬁh’t'eﬁ‘ngf"Bﬁl Weajéféru} & TRTPFS2BIoFYS bl GWP&IC’M%@( ed
“froma groummedibasédnyightt beam WH aﬂéétﬂuﬂh whodlefigtdq! dandi £&Lhing

Co Gaim o vheraerEed snPEny T RNAE mbindl dIIBlS Whd TEOCER EF Tl Ui o
greater than about 14066rm3gl@ rehordﬁmgmuedmnmrwhanm.@mmprhseﬁta)CJalm
9 wherein SainﬁEfPéﬁébEEvU &%@e@%*f@étfﬁ%“e&i%h@ at said
15 wavelength, a light transmissive layer, overlying said
reflective layer, of a material substant tially transparent
to light at said wavelength, which has a thickness of at
least 10 nanometers, which m.lte, sublimes or decomposes
at a temperature which is at least 300°C less than the
20 melting tempe*ature of the material which comprzses the
light absorptive layer and is comprised of an organic
material, and a light absorptive‘layer, overlying said.
transmissive layer, of a material which is absorptive of
light at said wavelength and which has a melting
25 temperature greater than 1000°C;
exposing said recording medium to said modulated
light beam to form an information track therein, wherein
said information track comprises a sequence of bubbles
in said absorptive layer with variations in either or
30 both the length of and epacihglbetween successive bubbles
being representative of said information;
coating the exposed surface of said recording
medium having said bubbles therein with a conducting,
_conformal contact layer; | '

- :
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~bubbles in said dbsorptive |ayer with variations in either or both the

| engt h of the bubbl es and the spacing 35 between successive bubbl es

mthe—track being representative of thesredorded information. 17.
formation record according to C ai wherein said |ight transm ssive |

Iayer is conprised of a 5 material selected fromthe group consisting of:

f 1 uor ocar boncaadmhydr.0d® Borcgntinaed and said |ight. absorptive layer is

titanium 18. A nethod of recording information 10-on a recordi ng medi um
in a recording systen1enp|oy|ng a nodul ated |ight beamof a certain

mhvélength and fornmi ngcatiag isaid eontact wayer mei thoa coapteselayh® st eps

of : formeng Rabany @ th af@ﬁiégg WU ORI s 258 ﬁa#&i‘tléféfeébh’ééd' #ieh

reflectlve 0 At at s 15 wavel engt h, transm ssive | ayer,
overlyi ng saﬁél reatacke 1agay 1§ﬁ5%}$ﬁ§%PP%FtéﬁﬁsVBﬂﬂlﬁ#P?rFFSQSSEP@ht to

‘1ight at sai gaddveleiddin éﬂldﬁ¥§éhdhlckness of at | east 10 nanoneters
which nelts, sublines or mposes %£e{ ture which is, 8 % £
300[err] |ess than thesﬁ?a 1{§¢E9 e fhayikg, pai mﬁPE ac
conpri ses th&a&egh&mHManulﬁubﬂea&idEtEb¢ﬁdinm¢mmaﬁdmof an organic
material,, and a |light absorptive |ayer, overlying said transm ssive | ayer,
of alnn¥9ia1 which is absorptive of light at said wavel ength and which has
a nelting 25 tenperature greater than 1000[err]; exposing said recording
mediumto said nodul ated |ight beamto forman information track therein,
wherein said information track conprises a sequence .of bubbles in said
absorptive layer vith variations in either or 30 both the length of and
spaci ng between successive bubbl es being representative of said
information; coating the exposed surface of said recording

* c L M S *



medi um havi ng sai d bubbles therein with a conducting,. conforral contact
| ayer; ClaimNo. 18 - contihued coating said contact |ayer with a rmaster’
| ay&r havi ng a thi ckness such that” said master |ayer coated with said 5
cont a ayer is self-supporting when arated from said recordi ng nedi um v/
and s ating said nmaster |ayer havinéfgaid contact |ayer thereon, from
said recordi ng nmedium 10 19. A nethod according to Claim 18 wherein
said light transm ssi V@layﬁrmééha&naéeéﬁdlﬁt; &o”&l&fihah.85w§1@z%.q.trﬁ%éfid3m Wl

t he group conS|st| of fluprocarbon and car,bo ol ners 20. A ;
met hod accoddighf tFansmiFaky ¥£h %ﬁec?ﬁPEgﬁ§§s° fgs A

transm Bi \é%dellééared Sfimvawa gboup %ﬁnéﬂsﬁﬁﬂgﬁgfﬁlfﬂ.ﬁ&&dbciﬁﬁdiﬁml ters.

A net cC alm 18 erein sai i ght absorptive |ayer is
corrprl sed 03' éﬁﬂﬁ%ﬁ%%ﬁl %%(}%’B?Eﬁ fromthe group consisting of titanium
pl ati num rhodium 15 gold ni ckel , chrom um nanganese and vanadi um 22.

A met hod according to £4aim egﬂgéeagcgga%hgsggn uﬁ#féﬁﬁ

absorptive |ayer is between about nanone nanone ers A

met hod accortdiigkness ef rsadd whitghtntranspissivg ﬂéﬂﬁﬁréﬁuh@tﬂeanaﬁbout
absorptiye 13y §lardcndi&Rd Sind NS00 2R2HEM&LEREST I] - 24. A

nmet hod according to Caim 18 wherein said contact Iayer is conprised of a
materi al sel ected

2l. A method according to Claim 18 wherein said
light absorptive layer is comprised of a material selected
from the group consisting of titanium, platinum, rhodium,

15 "gold, nickel, chromium, manganese and_vanadium.

22. A method according to Claim 18 wherein
the thickness of said light absorptive layer is between
about 2 nanometers and 25 nanometers.

20 ’ . : *
23. A method according to Claim 18 wherein the
‘melting temperature of said absorptive layer is greater
than about 1400°C.
25 : 24. A method accordlng to Claim 18 wherein

said contact layer is comprised of a material selected
from the group consisting of gold, cqpper and nickel.

25. A method accordlng to Claim 18 wherein
30 said master layer is comprised of a material selected
from the group consisting of copper and nickel.

O
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. fromthe group consisting of gold, copper and nickel. 25. A nethod
~accordihg to Caim,8 wherein 30 said master |ayer is conprised of a
v material selectéd.fromthe group consisg%Pg of copper and nickel.
vecordi ng nedium substantially as her eilm® bef ore described and shown
pafticul ar reference to FIGURE 1 of the acconpanying draw ngs. 27. An
i nf.ormation record substantially as 5 herei nbefore described and shown with

Particular reference FIGURE 2 of the acconpapyi.ng, drawi ngs. 28. A nmethod
of recording infor rrat#é(;'n dh ZERP %d“3§+BﬁF?E§¥FF8ﬁF&§\£A¥Cngihﬁé'er’ré’d'l um
st ant i aldefore Heduridethednd esimwcr wbeh. pabheitakaroteflkeeapecitbi cati on
. has been r d ﬁhOt ' ' ts original typescript. It
may contai%ﬁg ewﬁaﬁ§% nenté?%§ﬁ%§?g§£§dﬁfg%%ﬁgg'to_read. The ori gi nal
typescript containing these amendments may be inspected on the prem ses of
the Patent O'fice 27, an information record substantially as
5 hereinbefore described and shown with particular reference
to FIGURE 2 of the accompanying drawings.

28. A method of recording informatidn on and
making a replica from a recording medium, substantially as
10 hereinbefore described.

The text of the spuuiuun has ‘been :op:odﬁmd by photocopying the spplicants original
typescript. 1t may contain & few amendnents which are &ifficult to read. The original
typescript containing thess anendments may be inspected on the prexises of the Patent Office
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