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recordi ng opti ‘s‘“"é preekedoby ?F( optics 0 4gea phot t
modul ated | as hléﬁ 1é?eéc6@§rmlntal 3\4‘;': (irve it ltldl@%rl‘;:ﬁ a suﬁ&-%;b <

cover gl ass cabm&cin pdl sigl gﬂezxttralean £ 2{68non]i Iaser beam

is totall §0 r efdpd trpurg habr s‘b’é Pﬂ r‘i”t‘ *ertrazledtaﬁsrg MPough a
beam 0 ol o ) ARETE R AT R PV RIS o o

recording beanﬂab ﬁ arhlﬂpﬂﬁgigﬁta gaa)l’eEErﬂr blﬂg mﬁétlﬁﬁruﬁiﬁi@ﬁrl bed in
FIG | and 35 absorbmg)laaeres portron of the Irght absor bi nﬁ lyerr to_expose

a portionsdf t h:g;;r‘@ﬂ lgi‘te Iqg?ossn t esig amﬁglsm n' s r%t at ed
by t he turnt atﬁ WJ? ﬁs flight 9&6 r1s covered with a silicon dioxide barner
layerand a s111cone resin overcoat layer, the signal-to-noise ratio increases 8—9 dB.
The above signal-to-noise ratios are within the range of broadcast standards."
60 Recording media with lower signal-to-noise ratios are useful for consumer vrdeo 60
disc or digitally encoded information records. o
. The invention will be further- illustrated by the followmg examples, but the -
invention is not meant to be limited by the details described therem ST

nsrty




rpmand may conprise disc having a spiral recording track. A focus servo 28
mai ntai ns a constant di stance between the cover gI ass corrected objective

| ens 18 and the surf g B

an unnodul ated and | ess intense Iaser beam which will not cause 40 _
ablation in the recording nedium follows the sane path as the recording
beam to. t he recordi ng medi um 24. The recorded reflection-antireflecti
pattern nodul ates the reflected |ight back through the objective |ens
and the 1/4 wave plate 22. The light, nowrotated by [err] in polariz
by each ofs the two passes through 1.Hg60376R 45 vave plate 22 nmkidg err]
rotatien 1n all, passes through themmhlﬂérlzr ng beam 45 s I|tter 20 and is
di rected by Ia bAldut H0idisesd 2 riimeierBingipmateryere cp etector 32
S roona g da
del i vered'st o t gigit AGihn erneargmateﬂeuﬂag mwrs esposdi ng
to the input sw allen cdatédrwith{ighigy bs:ebmgjaﬁﬁsqfro-mhm}aeo -1-taphihylghine gbgubugh t he

pl ayback 50 . my thicl, °Er§ b Wﬁ fromthe
track during p Kﬁf,‘%““gﬁ‘ﬁ"m ﬁ“y%ﬁﬁﬁaﬁr@w” an. pro %ce hi gh
quality rfocordl n 5 réprds tﬁtivg ectfaeaoheesmtaﬁure@rdmgrhaawaagmadfmabouo 44- 46
decibel s (dB) ﬁQ)manpseeondngn m&zhﬁvmgawa 91@881 Slfl'ro agghR or bi ng
Fayer' and abouBiaat el T e SR S

Li gkt induced n e Eor gani c ayer hrough t he
barrier 5 and ovenr mfaﬁ sah@;eeneeordmg &artésted ahmtehmrc tlreed!abad 509 15

si gnal -to-noi s qu%ts % vgthg 'Bfef"?#e YEAs frqu n Y hco%ﬂesm ﬁtﬁ’orbl ng | ayer
< *Cover eo w B e i e eoin |
overcoat |ayer gente oﬁngua -to-noiLse ratio incr eases - he above '
signal -to-noise.ratios are within the range of broadcast standards 60
Recor di ng (gedr awith lower sig sto%r se (Fféatros are useful for- consuner
video 6020isc or digit nc d ig | L rds. The:inventign will
be further illustrated %‘t{ ﬁ ovmﬁgodegg]ﬁrrp%g Q%gt the invention -ZIBS not
meant to be limted by the detaCHs déﬁlxrrbéﬂi,thereln

1, 603, 762 _ out 100 di scs 12

i nches (30.5 cehrle'r’r’e 'éra‘s‘)mtegﬁr’ tha‘turm r“teh%'ogt%g% A aﬂtfol"‘éaht reflecting

| ayers of gol d about 800 angstroms tr(m;,k OrCHy um num about 300 angstrons

t hi ck. The al uminum | i ght fI e Al ngﬁﬁéay&rsl V\Bé!; oxidized to a depth of 5
about 30 angstrons in order as? T < ace. The |l ight reflecting

umv

| ayers 5 were then coated vvlthd{ ghtRabsor(tnsng llayers of .
4- phenyl azo- | - napht hyl am ne about 400 an stroms th| ck on the Id | ayers

and about 525 &% th oTAR integ °fE: f ﬁé‘g&t \.g‘riﬁ 8 The

4- phenyl ago- 1- yt"&"rﬁ"%g W";{%mf’%'r t‘trﬁ%n °66°r a tcﬁer MBys,
deconposition of - ﬁudﬁdlné?:bﬁ(ﬂi@ Bsﬂtﬁﬁ!&SieUérﬂmg hikdia was. carried du€ps Gé‘seﬂ’lieat ive sanple
of 20 of the rebag setyingofiibgui i mdkpm!ie'ﬁletsunal-m-msefr@tmanos econd

pul ses of 1ight Iiﬁiaftm ét"ﬁ &e “?fs?rgtg aa@ﬁcti mttlemnadrtxgggon | aser

as in FlGa03. BheieDRfdrs bEIGOICIOAGE AL fh PBUARI depéitionng Qo about
150 milliwatt suf\qleorhghhecmmselr reatnde lgboay i ﬂa¢ from-silgies Thy ahqooshqxrdet he range

of about 46- 52 3Jps werp then overcoatrérrlt - @ heillimsien laver ebte RTYPImsliroret est ed

resin_an c red at 50°C,

above, were then g Alva é‘a[rﬁfd out nO &l hlcortitth ARl 2 QALAHW th
overgoat Bayer ab@e6ith aOas&r poiwiet settinf; f ablotat 208 milfiwdBe e algndbt @ndiseiraties - RT\85615, a

room t enper at urbtained weneiip s rangsi of abomd4+€5{B. This material is a highly
crosslinked pol yner “formed by mxi NGe@mb£Si N having the general fornula:

[errl wherein X i &b soQisGURNinchéh 130.5cmilhdidlg iRGRMiEtN FYietGatbdigig gner al
formul a: [ err] lighteeflectingylayesofalunmimmeabont mhmgﬂrmnhlble Tht gumi@iiB layessh t he

proviso tHat afiefese ac%t;; rgggégtghrrsgﬁ 1%155 gﬁ §%ggou Eg”gir%m Tligen cat yst .
n t

The resin was cur of 120 @ré}hlg recording media

25 Recor di ng oOrvaé begriedeaislat d nlfeacim Egdnitle NEThedasegowea sdtirgootiit bas des_cr i-bed’
above with a | geserdi Fb@eﬁi ifjiwafts, ab‘duth the signal- Fogg ratios watigdn the
Si gnal -toMois nféfa ut t a power setting of about 300 milliwatts a signal-to- 45

oi f about 42 dB was obtained for a representative disc. :

Two of the sample recording media were overcoated with General Electric’s
RTV 615 as described in Example 1. Recording was carried out on the resultant
recording media as in Example 1. The laser power setting for the best recording was - - ,
50 about 250 milliwatts at which a signal-to-noise ratio of about 39 was obtained. Ata " 50 .
power setting of about 300 mllhwatts the sxgnal-to-nmse ratio for the representative
disc was about 38 dB.



obt ai ned were in the range of about 38-42 dB. The renmi ning ten sanple
recording media were coated with silicon dioxide 30 barrier |ayers
ahout 1670 angstre

nn}-dpﬁaci-»»tuinn 30 .under - -

hi gh vacuum or reactive gl ow di schar ge fromsilane. The silicon dioxide

| ayeks were then overcoated with a 0.1 mllineter |ayer of the RTV 615
sil ycpne resin and cured at 50C. overni ght. Recording was carried out -on
th esul tant recording nmedia as described 35 above with a | aser
power\etting .of about 300 mlllwatts. The signal-to-noise ratios 35

obt 3 ad \ﬂmn in the - dBR . _Exanple 2 Abouf "_10 dp';cs 12
i nches (30 5 centTmemmlﬁg fen smmmccedmmp@a wora ceatedwitha layer ofgfmt:orr ef | ectMg
| ayer of al umi ﬁl??‘#’f EO Wl%s mPT‘hé “Breursmplepviersyden 40
in
W @5&%@1

vere coated w PW el néﬁl@&i& S0 BO0S Er e t hi ck \Fhe
silicon 5 40 diThellster o&tyﬁ{e&mg\l&freh& Besttecondidgorh: u%250 hillivados, b t ayer sabout

75. angstrons tﬁs@kto-mw@sn amﬂuerpepmgmaq eltabve-@aﬁ%)tlb Affaggvenf the -
resul ting recogi m% ‘Wé"ésr‘P‘F %ﬂ'ab'l?tmé%’aﬁé&ﬁlrﬂeﬁfe‘i“ﬁ“’ﬁ%‘fe 1. The

| aser power se T ng tor the" best .recordi ng was about' 350 milliwatts, at

whi ch the.si gnal -1.0- noi se .rati os weiEgample 8.he 45 . range .of -about 40 44 dB.
At a povietl set f d@?a bE?chUE)(WIc timet E}E iafhejeraras ceated withirgohbi sell at i o

of about 42 d o0 g ARE o théyk ?EE? oﬁ%ltb% ffhe ‘sanpl e
recordi ng nedlnxmleel over coa J nera ectric's 15' as £
descri bed i n Exarficerding ORé‘le‘Fﬂl‘m% fwasimga#eﬂluedﬂagmmedwltt aedesaibed inant :
recor di ngﬁred%?har; se out P‘P“(‘i Sormpiflivetie helt
recording .was 289 milliwa itioV@ ame ¢ AROYREFP %hoi se rati O
of about 39 was obﬂaleneﬂsuct\tse aenzsﬁe [iahoer lsetahgsngmﬁ)fthlabaﬂm ARk llivatts
the signal-to- PFG?%E%‘&?ﬁed’fi“B‘r—Pﬁ'eng@érf@%@H@h!l ve di sc was about 38 dB. 6
1,603, 762 6 The remaining ten sanple
recordi ng nedi a were coat ed: with a layaey of silicon dioxide about 1670
angstroms,g hick as in Exanple 1. The sdhples were then overcoated weah the
RTV 615 as in Exanple 1. Recording Wi <af%ied out on these recording media
as described. | growps aae [tkenSeva, oratad omtb&hd %QQEyePQWe r'é&;r&lh%]gleélﬁ)ﬂn fie best
recordi ng was sbwsg b@i@tttﬂiav rlwaatcbaed an tli}er oBGenegalail riz’s'RTB 615 at i 0s

obt ai ned were: w‘rvﬁ&gﬂ; » z g{l a power settjng of. about
300 m | liygtt STﬂehQselecﬂJi e'tt‘inér'fﬁ(?ué’tgsttp:@iofr ag\é: m H?ES ys T, %arrpl gs di sc
was about 50 dehicHx aipiil-to-mbise Titio of abox:;;lgﬁg fﬁfbﬁg ( | | nC;’gS

centimeters) i teow cependinghAppliggiods S&ﬂall\aye(m partd 800
angstrons thi ck? 5 { %38/73 gy Ko7 3078 SWhichy pre Hlisketed, o) closgfy gimijar subject

phenyl - azo- I-napht hyl ami ne dye about' 400 angstroms thick as described in

r Exanpl e 3Q. RechHM@NBmHMM esul tant recordl n medl umwas carri egdo out as

descri bed in 1§¥§;fﬁq ngfﬁ?,f““ HE‘;:F ",jis mgay% Eﬁl‘}tﬁ E?fbfgst
recordlng was £ e ratio of
about 44 dB wathe g{ahmed'co:ﬂayﬁ' tpﬁwgzér &%a tin ‘ f

si gnal -t o3Boi Ssgtg?tg ef?c:%y@xgu !;/ tsmseart:md‘% Light @ud elrvers Crcmse benzs)at e
(about 1630 an i %: %f e‘Bf

groups. repl aceﬂsdmymg) lcg[qumcmsv ‘1} . "CSSS h dye Iayer of

t he recording tlhedv'umat Iﬁlm sucr ose benzoate Ia er was coate W|th a |l ayer of
General E8ctric dnggmedisat gccerding i ¢laimtda \¥1i"3h Pythebereies layeseeli bed®n >

s1lxc le

Exanpl e 1. RecOr & Rore¥iiing kdiliR dcQidindd didR 176 medi um as
in Exanpl e 1. ®fvative %h@cﬁ%%smrvlvhm\im-rh;%%kyllgﬂggiﬁﬁﬁi j%q J'&igg Sgair;j ing was 250

mlllmettsfro?ﬁef “Psas |cha5| nal-to noi se ratio of about 41.
; t %g‘p;!nfd“:l. ns ($erial
ﬁr rected to _

dB was obt® 9o

No. 1603761) M&@@ﬁ&ﬁ |

cl 0 sely SI mlar Subj lgcnrdmg medlum accordmg to both cla1m 2 and claim 4 wherein the
reflecting layer is aluminium, the dieléctric layer is silicon dioxide, the absorbmg

50 layer is titanjum and the overcoat layer is a silicon resin. - . - 50
6. A recording medium according to any preceding claim and havmg' :
information already recorded by ablation thereon as a series of pits in said light -
absorbmg layer.
7. A recording medium according to c1a1m 6 wherein said overcoat and 'said
55  barrier layers have been applied after information has been recorded in said 55
absorbing layer. :
8. ‘A recording medium according. to any preceding’ claim wherem the
thickness of the barrler layer is mA/2n where m is an integer, A is the wavelength

R




matter. 30 VWHAT WE CLAIM | S- -

30 1. A recording mediumfor use with a recordi-rg—+aser—beamproviding -

l'ight of a given frequency, said recording nediu yer which

.reflects |l ight of said given frequency with a Ianh i&ﬁ Em @Em Irght of
ven frequency thereon,' an overcoat Iayer o a

barrfi ef\ | ayer substantially trans’parent to light of said given frequency

[ ted between the |ight absorbing | ayer and the overcoat |ayer;

saiéd barrier laver is of a matbf®3a62and of a thickness such tfat jt

mally i NS Ul -Bfel (BaiRingl ten RAMAPIE A cbidingmicdncidry eavddiWithladapLertsiliten t he | I‘ghit

absor bi ng | ayer diaxide tabeut 0% ar@arorha yhivk, as4ﬁ Example 1. ZI'heAamgbowdrerrgemedl um

according to cl &f qa‘gid nW\‘F‘%RTPg 16 38 'Q:E S Qo A ESl L hicon _

dioxi de. 3. A r opt ISR NI T grefz%msma Gl hBar i

| ayer is a‘ deri Vigdal-ven r&lt@leﬁBleﬂﬂre h @it fahge ITVBEWMY--STERUIS mivet he :

sucrose are r epquxgcbf layout 3§0cmilliyratss) s, sxgqg-to-nmse ratio for a representative sample

according to cl discrivps 2hgphrq - ng a layer of dielectric 45 materi al

substantially transparent to |ight ofE,&aypﬂ; given frequency and si tuated

bet ween sala |i ghtAdit. ket ity cmywrs mdmstars)imldlagp’rateratasmaknd 510 A

recording mediu %@@8 t‘fﬁoﬁﬁ?ﬂ lg’ '%1 r§° o SPHe W%h% lé¥ §

reflecting | aye%xa!n%az‘f' At hEYdi P ectT %“gré‘i/"ésr & F%’ nOX| de, the*

absor bi ng 50 | ayRdcotdingtanitizniesuitaaieicdriieg aedinnoas cdregdout Bsdeacrfbleoﬂ Incon r esr n.

50 6. A retordi ﬁ ﬁﬁmlam@wm nﬁfyf sebwithﬁotuhwa vi ng .

i nf ormation alr m;;:;fﬁ?g‘ ‘@ym ‘i% ta PEIPMESEPERT s i n

said |ight absorbiAgay easbersuc nidaeeor bunglsme hgsﬁblasmadlm iuautc’v:al m 6

wher ei n sai d ovpsrcatibr motk Qfahd—Em-I groupsnireplaeed byayer s have been applied after

I nformati on has been recorded in said 55 absorbing layer. 8. A recording

medi um according to any preceding' claigwherein the thickness of the

barrier Ia&er is mA/ 2n where mis an i nfleger, "A is the wavel ength 20

1, 603, 762 - —O0—C—Phg The remaining ten sanple

recordi ng medi agééﬁﬁsewéiém Er% Eﬁ:njaﬂ:d%i nrdife’d 9f1ay§r bt &erﬁéra%g faidROhe 1670

IEldQURIsCREV Gfg with the

angstrons t hi cksudfos¢ Be ®iyeV\6IT @erle

RTV 615 as in Oénﬁlhm%tsdh@k dmsquanrﬁxetdpleut on. these recordl ng nedi a
as described i 1*‘“3‘15";“‘%””?3’““ sug ‘i%ﬁ‘lwrahﬂ?fém'\?ﬁ B a{)est 25
recordi ng was a B & ‘Laﬁf\ﬁg %falﬁi% wa o§t|a I'se ratios

obt ai ned were i n tAegentiain isedrawn sbourtcop 1ca@tona(SpﬁM/eNo semvmmgnd)f about
300 milliwatts iWé76§1 A &en*hé@éeﬂ? a@rc@ grerdirgcted b9 sloasiy similaresublespl e di sc
was about 50 dB™ 'Ig{arrpl e 3. 10 A disc. about 12 inches (30.5

centinetergp in di wMATWEEBARWAES:ed with a gold 10 |ayer about 800 30
angstrons thick. Thé @ﬂfd.intay@um\fmgsmwdt%Gcwdmalaaprlbaiyepromrﬂméhs hhhEnyl - azo-

ot ng on ?ﬁzﬁﬁ?ﬁgﬁ{?@% A e LM T e

15 . Example 1. a4 verrien dayer ntxaﬂetttans;gxrefmrto tlight b@smd @serorfndqmcwvas abdout
150 millivatts stuatpd bapme W?a‘“%”igh‘ h?r-‘,% VL Yk Lae ovearqeh %’?ﬁ(ﬁé"m‘&ﬁl dB was
obtained. At a powkin %é&iﬁéﬁgcaﬂf th Vb L? 1thS i e ong ati o of

43:dB was obt ai thederfodiaayer. of sucrose benzoate (a out 163 angstroms
t hi ck) wrthioabout 7% éleameermmoedlostqq*?edenrnglowecmptrdwumb& 0 [4®rr] -

groups was_t hen't? Fg\ eli?gr%ﬁrg%ﬂm% Q&p foh 195 Jhe%@ th&h Flgi 1Q)er1§9ad' um_The
sucrose benzoat eerivaty@rof‘emossq}amdh Wethydrdxyl ghtps 6ffth phickd bt' s RTV .
615 about 0 1 nedtérigneiper s t hi ck as described I n Exanpl e
4. A recording medium according to claim | comprising a layer of dielectric 45
‘material substantially transparent to light of said given frequency and situated
between said light reflecting layer and said light absorbing layer.
5. A recording medium according to both claim 2 and claim 4 wherein the
reflecting layer is aluminium, the dielectric layer is silicon dioxide, the absorbing
50 layer is titanium and the overcoat layer is a silicon resin, 50
6. A recording medium according to any preceding claim and having
information already recorded by ablation thereon as a series of pits in said light
absorbing layer.
7. A recording medium according to claim 6 wherein said overcoat and said
55 barrier layers have been applied after information has been recorded in said 55
absorbing layer.
8. A recording medium according to any preceding claim wherein the
thickness of the barrier layer is m.1/2n where m is an integer, A is the wavelength



Recording was carried out on the resultant recording nediumas in Exanple
1. 25 The | aser power setting for the best recording was 250 mlliwatts
fromthe |l aser _at 25 which a gi ggal -to-noise ratiog of about 41 dB was

obtained. Attention is drawn to our copendi ng Applications (Serial No.
1603761) and 1603763) 16728/ 8 and 16730/ 78 which are directed to closefy
simlar subject matter. 30 . WHAT V\E CLAIM'I S: - \b '
30 1. A recordlng medi um for use with a recording | aser bean1prOV|d|ng
l'ight of a given frequency, ‘'sai d recording medi um conprising a |ayer which
reflects.|ight of said given frequendy0w62h a | ayer which absorbs' |i ght of

sai d giwen frequesisponllies fRORId g\3n B¢l &8 hnd rfal)! ﬁfc rsf{fh%{n?eq of ﬁl@@m?

barrier |ayer submvammwahhyﬁmrawm pfesqetricy.t 0 | sal gl ven frequency
35 situated betwser- (e o H“’%}B ﬁﬁdﬂﬁ 9!91&1 %ddrrmxed %!bsmra&staSIaayer

Y\'her ein sai bar r'i ejo, )f or i ﬁl g T agkd hgrfen'lfi1 f{glre Sescrl llf.hCh that it
is thermally i nsmfee&rucag) Bigdke d by unre dctive W ‘f’o theglight

absorbing |layer and the’ overcoat Ia er. 2. A recordlng medi um
according to claim!| in which by ﬁ%l %]Pﬁ%fnﬁgker is of 40 silicon -

di oxi de. 3. A recording nedlun1accomﬁ%mgo Strdet,al'm | in which the barrier

| ayer is a derivative of sucrose|erWbmhnYhEUhydroxyl groups of the
sucrose are replaced by ester gr ofygent forghe Applicant4. A recor di ng nmedi um
accordi ng to clExinfei kor Cior M4 est tﬁnel,,au@.;r i i al :
substantial ly t‘?“ﬁ‘i’f&?ﬁ‘éﬁ”é?ﬂp’tt@t ”Qg%‘g‘le%&“wé&%gm tuated
between said |ight reflecting Iayer an5m§ “Pfﬁht absorbing layer. 5. A
recordi ng medi um according to both claim2 and claim4 wherein the
reflecting layer is alumnium the dielectric layer is silicon dioxide, the
absoer bi ng 50 | ayer is titaniumand the overcoat |layer is a silicon resin.
50 6. A recordi ng nedium according to any preceding claimand having.
information al ready recorded by ablation thereon as a series of. pits in
said |ight absorbi.ng layer. 7. A recording medi um according to claimé
wherei n said overcoat and said 55 barrier layers have been applied after
i nformati on has been recorded in said 55 absorbing layer. 8. A recording
medi um according to any preceding clai mwherein the thickness of the
barrier layer is n11/2n wher e n1|s an integer, [err] is the wavel ength 7
1, 603, 762 7 corresponding to said given
frequency ~and n is the refractive index of the barrier 1ayer material, at
said given frequency. 9. A recording nedi umaccording to ciaim! and _
arranged substantially as any of the exanpl es herei nbefore described. 10. A
recordi ng nmedium substantially as hereinbefore described with 5

reference to Figure | or Figure 2. _ _

5 JOHN A. DOUGLAS, - Chartered Patent. Agent, 50 Curzon Street, London WY
8EU. Agent for the Applicant. Printed for Her Majesty's Stationery Ofice
by the Courier Press Leam ngton Spa, 1981. Published by the Patent Ofi ce,
25 Sout hanpt on BU|Id|ngs London, WC2A 1AY, from which copi es nay be

obt ai ned. o -
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