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reflectivity so that the overall reflectivity of the laser read beam is above 70% (plus or minus 3%). Among
the suitable metais for this purpose are Al, Pt, Au, Ag, Cu, Ni, Ag and various alloys of these materials.
Such metal layers may be deposited by such means as vapor deposition, sputtering, electroless plating and
so electroplating. The particular method of application which may be chosen depends on the metal and the
economics of the method vis-a-vis the metal of choice. Regardless of the method of application, the metal

reflective layer will be substantially continuous in character.

The precise degree of continuity of the metal layer is critical only to the extent the required degree of
signal reflectivity must be obtained. Thus the layer need not be absolutely continuous and smooth, but can
56 be porous and contain holes. As an iflustration of suitably continuous layers, sputtered layers of aluminum
are most frequently used in commercial CD-audio discs. The metal layers for such discs when examined at
100X magpnification appear porous, and small areas of substrate can be seen through the layer. On the
other hand, electroplated layers of metals such as Au and Ag are relatively non-porous and essentially
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The arroys indicate the path of laser light in the areas which are to be
witten on by the method of the invention. Figure 3 shows schematically the
results of marking on the non-information areas of the disc. In 10
particular, the areas of information affixed by the nmethod of the invention
show a matrix of intersecting holes 17 having areas of solids 19 between
the hol ess 17 and areas 21 in which the polyner |ayers 11 and 15 have been
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pol yner |ayers has been disrupted. 75 EXAMPLES Exanple 1 A standard
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(*Resin CD 2000, manufactured by Mobay Chemica Corp., Pittsburgh, PA, U.S.A.)
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characters had a height of 0.1 inch. A power setting of 65% was used to
mark the serial -nunber in the 25 netal |ayer. The | aser speed (traverse
rate) was 1800 i nches per secondERiG3A22®It density of 1. Though smal |
areas of the internal interface of the polyner layers with the netal |ayer
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efficacy of| the markr ng proces$.surface results are given in Table 1 bkl ow 40
45 50455 (*|Resi n*CD 2000, Ranuf *quwé '@gﬂe‘?'np@?"%lhﬁe”a’ﬁdttsburgh,

PA, U S A) Eg 0 329 1 B1| T rk ffect r%r P}Jloued Laser Power| Level
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---80% ' I\P di s erm&l € %: ged, surface of éc%vel errougﬂer?e@r wel
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; | ayer roliglen@es réugh and substrate fogg8das well as ddikelied apged,
surface of

| ay€0 r oy gl radged, both protactive lay8r and substrate DO

Mark ery rlagged, surfface of p dbggeaéndesuﬁayewsubmghsem@ﬂeradsbmbstrate | ayer
dar keneel 9 nition,
protecti VGQB Blta Yidwind 9&&5 ot asihd @b Fnuk® mﬂér éﬁn ﬂé%ﬁﬂ@& e
100 inv srr.amaf 3993 aseP taso@m wen o8 ga stnraaare the use
£ 000eg R Gy UibbCeDoO TosSASH bRk Sive Sidnipha 8RS @6 fdnbra osehMs t he

adver se Sfdiae lsorid wisdaded. 00 Much or too IrttIe Iaser power in the nethod

of the invention. In particular, for this |aser, about 65% power was needed

to get sshhgbantery marking, but the use 25 of over about 80% resulted in

excessive disruption of the protective layer. At 100% power, even the

substsoat e Bsing the arwaprocekitve b doithe Presingsl Bemflds, > S4hdard CDIdisics gerb Imarked msing a

pr oc edurcentingous wave asepbeam inateed Ehaaprize beant. e retuits dragilerdDTallisZ bolaner e mar ked

usi ng a continuous wave | aser beaminstead of a pul sed beam The results

are given in Table 2 bel ow. Table 2 3%able2

Cont i nuous Beam Mar ki ng Exanpl e Power Mark Characteristics No. Level
35

Continuous Beam Marking
Example | Power | Mark Characteristics
No. Level
© 11 65% Marks were light and uneven, could not be seen clearly from substrate side, no
_ roughening of surface of protective layer
12 70 Marks were varied in clarity and appeared to be distorted, appearance from
substrate side almost same as protective layer side, which was slightly roughened
45 These data show that the use of a continuous wave laser beam is significantly less effective than a
pulsed laser beam of comparable power. For this reason, it is much preferred to use a pulsed laser beam in
practicing the method of the invention.
Claims
50

1. A method for affixing an internal pattern of visible information upon the non-information areas (5,5a,7) of
a read-only optical disc (1) where the disc structure is comprised of (a) a continuous substrate layer
(11), (b) a substantially continuous layer of reflective metal (13), and (c) an overlying continuous
polymeric protective layer (15), at least one of (a) and (c) being substantially light-transmissive,
55 characterized by comprising the step of : passing a patierned sequence of pulsed laser light through a
transparent layer at a power level sufficient to form a series of holes (17) in the underlying reflective
metal layer (13) corresponding to the information pattern without disrupting the surface continuity of
sither of layers {a) and (c).
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to get satisfactory marking, but the use 25 of over about 80% resulted in
excessive disruption of the protective /F¥82r. At 100% power, even the
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Cont i nuoubBS&m {aFREE
11 65% Marks were light and uneven, could not be seen clearly from subsirate side, no
40 . .
roughening of surface of protective layer
12 70 Marks were varied in clarity and appeared to be distorted, appearance from
substrate side almost same as protective layer side, which was slightly roughened
45 These data show that the use of a continuous wave laser beam is significantly less effective than a

pulsed laser beam of comparable power. For this reason, it is much preferred to use a pulsed laser beam in
practicing the method of the invention.

Claims
50
1. A method for affixing an internal paftern of visible information upon the non-information areas (5,5a,7) of
a read-only optical disc (1) where the disc structure is comprised of (a) a continuous substrate layer
(11), (b) a substantially continuous layer of reflective metal (13), and (¢} an overlying continuous
polymeric protective layer (15), at least one of (a) and (c) being substantially light-transmissive,
85 characterized by comprising the step of : passing a paiterned sequence of pulsed laser light through a
transparent layer at a power level sufficient to form a series of holes (17) in the underlying reflective
metal layer (13) corresponding to the information paitern without disrupting the surface continuity of
either of layers (a) and (c).
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10 6. Thes met kaprieht, shnéltie ®bériEznénKondhlitih jelid? @er RidbreSdhickitn @Rina () diidrorbchén. 1S
al um num PatentansprOche i5 1. Verfahren zum Anbringen eines inneren

Must er s si cat biarfahren| nakbio Ansphucior, arin die meiderf S¢hithion @) Sihd d¢) dichiiedchilissid @ind ubd dba,
7) einer opti sSchedte (Nur ddnddusteSddnaichbredudh)ihre gesamte Ditike hifsiukobitdaesparSit isukt ur ( a)

ei ne durchgehende Substrat-Schicht (11), (b) eine imwesentichen

dur chgehendd Setihedntnachudnspriuchenwort die Behutzsehiehie(is) (dbonat dis (lie SubstrateBeliicht () istund
dar Qber | i egendi® ganivgtpge Beagerz ey genvisten tLager-Eihts, dreh-die Splwtrathichic(i$)dundwphgesdhigid
der Schi cht en Wé (a) und (c) imwesentlichen lichtdurchlissig ist,
gekennzei chnet durch die Schritte des Hi ndurchschi ckens ei ner genust erten
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bild d d

GI)er :‘ilmacheﬁ KSIJ%'I nur ERQ%NME@ %b Hcérrrr]\ dj Cﬁfmd erncliecl?&?ﬂ-é%nghet‘ (1% aus AIummlum ist.

unterbregpeﬁevegd,c;{fgr,;ahren nach Anspruch 1, worin die beiden SChI chten (a)
und (c) lichtdurchlassig sind und die Scheibe (1) in den l\/Uster-Berei chen

durch ihre gesmrgredd SR adposth Uk Gttt intehe BffoRhdtiodsSVisibled Qur 18-zoné8 (S, BRI 4 Q64BN LS
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(11) ist und @dbrRpdge 1) StuAs ceuchee ULH sullstiat Genanll SbE BrurtedcdBdhe Lossihfieiertlint Editirtlie Rle

Schut zschs cht niéldb yéfibatene (ISE brge)sdidmis Chsliche\( 15K protectrice , polymére , continue de recouvrement, au
moins I'une des couches (a) et (c) laissant essentisllement passer la lumiére , caractérisé en ce qu'il
comprend les étapes consistant 2 faire passer une séquence configurée d'impulsions de lumigre laser
au travers d'une couche transparente 2 un niveau d'énergie suffisant pour former une série de trous
{17) dans la couche (13) de métal réflecteur sous-jacent correspondant au motif d'informations sans

50 interrompre la continuité de surface de 'une ou I'autre des couches (a) et { ¢) .

2. Lle procédé selon la revendication 1 dans lequel tant la couche (a) que la couche (c) laissent passer la
lumidre et le disque (1) est transparent sur toute son épaisseur dans les zones configurées .

55 8. Le procédé selon la revendication 2 dans leque! la couche protectrice (15) est plus mince que la
couche (11) de substrat et la séquence configurée d'impulsions de lumiére laser traverse la couche
protectrice (15).
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