| Wof’smoi'm:s..-_' S T peTmossootss

1

B Method for wrltmg of data in an optlcal memory

10,

1

and apparatus for performmg the method

L The 1nvent10n concems a method for wntmg of data in an cptical memory by

_ means of a wrlte unit whlch emits’ llght pulses ¥ which cause locahzed changes"- '
Cin one or more hght-sensmve layers in the- optrcal memory, and wherem the
o optlcal memory is transported past the wrrte unit in lmear movement along a B

path

- -'The 1nvent10n also concerns an apparatus for wrltlng of data in'an optlcal )
. memory by means of a wnte unit: whlch contains one or more pulsatmg llght S

sources which illuminate localrzed areas in one or ‘more hght-sensrtlve layers o "
in the: optlcal memory, and wherem the optrcal memory is transported past the

" write umt in 11near movement along a path

- Optlcal storage medla for d1g1ta1 data in the form of dlSCS or cards combme o

' substantlal storage capaclty with portabrhty, i.e. the medmm can easrly be -
' _.removed from the ‘write/read. dev1ce for storage or for ‘transfer to another

| * write/read devrce Spool tape can also be used for optlcal data storage and
" has a number of features in common w1th dlscs and cards, but can in addltron L |

. store cons1derably more data

. :In general the present mventmn concems the storage of. mformatlon on
20

optical storage- medla with specral emphas1s on the possrblllty of producmg a
large number of copres from a. master file whlch contains software, '

catalogues musrc sources, v1deo sources and the 11ke

' More partlcularly, the method accordmg to, the present 1nventlon ‘concerns the S

S wrltmg of data in optlcal media which may be in the form ofa tape durmg a
" this in mind, data storage media in the form of cards, .85 have been

part of a productlon process where data are recorded i in the’ medlum With

-manufactured in the form of a ‘wide, thick tape: on a spool and run through a’

- number of processmg stages whlch correspond to those Whlch are employed

ona contmuous tape for opt1ca1 data storage After the final stage in the

.' 'process, ‘the tape is d1v1ded into separate cards. Even though the tape : format
- entails a restriction which appears to exclude disc medla, itis natural to refer
S ) the _latter, and thrs is done to some extent in the followmg
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."_'In prmcrple all physrcal formats for a data storage medlum can carry memory
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- layers with very. drfferent propertles So-called read-only memorres (ROM) |
E _"*represent a subclass of dlgltal optlcal storage media whlch have been shown

" tobe especially well suited to storage- and dlstrlbutlon of professronal data

15

~ bases together w1th consumer-onented matenal such as music, video games
) _reference ‘works etc. In thls subclass data are stored once and for-all and can.

subsequently be read out repeatedly A typlcal example is the compact disc

- (CD) wh1ch is used amongst other thlngs for playback of musrc A s1m11ar, o
. butmore ﬂex1ble type of medla is-that which is written once and read many e

10 .;tlmes (WORM), ;where data can be wntten on the medla by the user. As soon
o :as the data are Wntten 1n, they cannot be altered but they can be. read a

'?number of times and a written medlum of the: WORM type is therefore rather :

- '-751m11ar to a ROM. Media whleh can be wrltten, erased and wrltten on agam a -
o great number of tlmes are naturally more ﬂexrble ' '

Optlcal data storage medla can offer a substantlal storage capacrty ‘and also be .
' 'easy to take out transport and. store for later use. However with regard to .

' "commerclal exploxtatlon, e.g. mass dlstrlbutlon of mus1c recordmgs vrdeo
" _'recordmgs or s1m11ar types of mformatron, there is- also a requlrement that -
- there should be the p0551b111ty of transferrmg large volumes of data from a

: .lmaster source to 1nd1v1dual relevant optrcal media, for example a d1sc, tape or S
L card ‘and in a cost-effectlve manner Two fundamentally dtfferent methods

are known for prerecordlng data Flrstly, data can be entered 1nto the medrum |

. asan mherent part of the actual manufacturmg process for the medium.

S Examples of th1s are punchmg or m_)ectron mouldlng of the plt pattem durmg

25 o

the manufacture of so-called CD: ROM's, and photographlc exposure and
: subsequent chemlcal development of photo-sensrtlve emulsions, €. 8. optrcal

- cards. whlch are produced by Drexler Technology Co,, Palo Alto', .Callforma, o

~ USA.

30

| The ﬁrst method is well-establlshed and has long been commercrally
- exploxted With regard 10 the second method -we can refer to the fact that

S . ' unwritten’ medra offer the user great ﬂex1b111ty and ehmlnate the need for

:._"':’-batchw1se productlon of drfferent versions of stored matenal but represent a

form1dable challenge for the data transfer, since large volumes of data have to

o '_ be wntten on each 1n1t1ally unwrltten medlum at a rate and a cost whlch for
L3

_ .1mportant apphcatlons must. be able to approach the cheap, hrgh-yreld

) :' methods Whmh are employed at present in the manufacture of CD ROM' L
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o _For example a productlon line for compact dtscs deltvers one dtsc

approx1mate1y every ten- seconds Wlth a storage capaclty on thc drsc of e.g. .'.-_": R
600 Mbyte data, ‘this means an average transfer rate of 60 Mbyte/s Thls _ o
o substanttally exceeds the wnte/rcad rates Wthh can' be achleved by to-day s
'_software, ‘where the maxrmum read rates for rapldly rotatmg, patallel track.
o cqulpment w1th a plurallty of heads are spemﬁed to be around 12 Mbyte/s B

L (Laser Focus World page 64 August 1993) The wrlte rates are probably

L _much lower than th1s

v .Data transfer to known optlcal storage medla based on cards, mcludmg that

10

offered by the’ compames Canon,. Drexler Technology Inic. and their hcensees,;' R e
' by means of a laser wrlte beam is several orders of magmtude slower than '

j : - this. These cards have capacltles whlch are well under 10 Mbyte, but the .-
o slow wrrte rates are still a bottleneck w1th regard to copymg, eSpectally due

Cas
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. to the’ low effectlve speed whlch can be obtamed with thls forward and - AT
" backward scanmng movcment of the laser wrlte beam relattve to the card For.{ D
o example, in GB-A-2 189 926 (Drexler etal. ) there is dlsclosed an opttcal S
| ';l_.storage medium in tape form whlch is. attached toa card base, and ‘which i 1s
'_wound up on .a ‘spool and whlch also has a continuous pattem of parallel
o 'separated and pre-descrlbed servo tracks over the cntlre ‘length of the tape.. _
-' .The tape can be- wound on and off by drlven transport spools, while data. are o R
o recorded on the tape by a laser-based wrrte/read device. A system with’ cards .
- mounted on a drum is. known from US patent No. 4 912 312 (Haddock), SR
A where the forward and backward movement is av01ded However, placing:
" _-_"cards on a drum and retr1eval thereof after the writing appears 1mpract1cal
with regard to production at. htgh speed and hrgh volume. Haddock also B
o appears to only mvolve the use of a s1ngle laser wnte beam

- Fmally it can be mentloned that optlcal tape systems for wrttmg and readmg
- between the spools have been developed (C. Terry, “Dlgltal-paper storage -
. :'Flex1blc optlcal media boost data densrty" Electronic Design News, page 77, .~ .
~April 25, 1991) The two systcms for wr1t1ng and readmg which have been "

' -fdescnbed do not appear to’ be suited to cheap, hlgh-speed recordmg of data

_ '.w1th a view to drstrlbutton of €. music recordmgs and v1deo recordmgs
~ One system mvolves the recordmg of a large number, e.g. 32, of parallel

- tracks across the width of the tape. Thc tape is statlonary during this.

__sequence and moves rapldly forward one step for the next sequence Ina .
'second system a single laser beam is sc_anned across the wrdth of the tape, -
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L The obJect of the present 1nventron is therefore to avoxd the above-menttoned o S kS
R '_.__drawbaeks when transferrlng data at hlgh speed for copymg or productron of o S

a large number of data-carrymg medla from an 1nd1v1dual master medium, |
- while at the same trme avordlng the dlsadvantages of the above-mentloned

R ] -_"-prlorart
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- one another and mutually stepwrse dlsplaced in the path's transverse dlrecnon,. SRR .

o -'whrle the 1 tter moves in such a manner that a dlagonally descnbed track 1s -
N obtained. Parallel tracks over an area are: produced by a number of passes, _

"-whlch 1n tum requlres the tape to be spooled a number of times.’

._-'.For both these systems the data transfer rate 1s glven as, 3 Mbyte /s an d Can be' |
- upgraded to 12 Mbyte/s | T

.'_The object 1s especlally t0 be able to transfer data to storage media '-vvhich:are

'-"physmally formatted as cards or tapes Durmg the writing process. the cards .
~ should be joined to form a contmuous tape, but could be dlvrded mto md1v1- :

' _dual cards after the wr1t1ng sequence has ceased

_:In specrﬁc terms, therefore the ob_]ect of the present mvent10n 1s s 10 specrfy a . _. _— S
~ method for Wfltlng Of data. at hlgh speed on tape or card-hke storage medla as -

_'.well as to prov1de an apparatus for performmg the method

- The above-mentroned and other ob_]eets are achleved w1th a method whlch 1s N

charactenzed in that. two or more write umts are provrded ata dlstance from

:wrth the result that a write umt is assigned to a section of the. opt1ca1 _
'memory, that data are wrltten in the transport direction in separate and suc- '

- cessive stages' respectlvely, ‘and that at each stage a fractlon of the volume of
mformatlon which has to be recorded durmg the wntmg is. wrltten, as well as - '
.. -_-an apparatus which is characterrzed in that there are provrded two or more -

~ ‘write units arranged at a d1stance from one another and mutually stepw1se

dlsplaced in the path‘s transverse d1rect10n, and. that a write. un1t is assigned to o
* a section of the optlcal memory, w1th the result that the wrltmg of data is

S -' .'-performed in the transport dlrectlon in separate -and successive stages, each"

- stage contnbutmg a fractton of the volume of 1nformat10n whlch has to be.

= _recorded durmg the wrltmg
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. The. 1nvent10n will now be descnbed in more deta11 1n connectron wrth '
' .f'embodlments, fundamental prmcrples and the possrbllrtres and capacrtres

which thereby can be realrzed and wrth reference to the accompanymg BT : L
) ._drawmg, m whlch ' LT _

fig.: la 111ustrates schematlcally a devrce for parallel wr1t1ng ona. tape
-cons1st1ng of connected cards and v1ewed from the srde, and -

L -.'ﬁg ) lb"-is the.-same viewed_- f_ro'm'above,-: and K o

s

"'ﬁg 2 1llustrates how the optlcal data storage medlum 1s orgamzed w1th

" memory areas on a. card and each. card connected to. form a contmuous tape
10

w1th sequentrally and successrvely provrded wrlte unrts S

- -Flg 1 1llustrates schematrcally an apparatus for wntrng of data in an optrcal
_ _' '_memory and accordmg to the present 1nventlon The- actual data storage
B .medrum is in the form of a tape 1. whrch 1s wound off a storage spool 2 and
i 'transported past a number of regularly spaced write umts 5, 1llustrated here as -
4 units S, S,, S_,,, S, If the tape 1 is composed of cards C or has to be '
- dlvrded up into cards. after the end of the write: sequence, .the dlsﬁﬁi'ce
'.';between each write unit S can correspond to the length of an 1nd1v1dual card

- After the end of the write sequence the tape is cut up into cards C, if thrs is . ”

. ] * the preferred final data storage medrum The use of the tape format as
20 .
| writing of data by laser. The number of laser units which can work
.srmultaneously on a single disc or a smgle card is in fact extremely hmrted
- .'due to the'space requrrements A medlum in the form of a tape permrts the -
E number of write umts to be rncreased arbrtrarlly, provrded thatthe tape is | o
--long enough This is illustrated more clearly in fig. 2 whlch shows the tape | 1 '_ .
g v1ewed from above and divided 1nto preferred equally large cards C whlch '
_'_'when assembled form the tape. The optrcal meriory area on’ each cardis
_ N drvrded 1nto N fields F, 1llustrated here as 4 ﬁelds F,, Fz, F;, F4 whrch extend
- in'the tape's direction of travel N is also the number of wrlte unlts S which
are employed along the tape 1 before itis divided mto cards. In ﬁg 2 N 4 .
_ When the card C enters the ﬁrst wrrte unlt S,, data are. wrltten whrch cover a |
-'__"-'track width correspondmg to memory ﬁeld F1 At the next write umt memory
- field F, i is written and so on. until all the ‘meémory fields Fy, F2, F3, F4 have
_'-been wrltten If the wrrte speed is R byte/s the effectlve wr1te speed for N

illustrated in ﬁgs la and 1b opens up new possrblhtres for parallehsm in’
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_' 'umts w111 be NR bytes/s leen a measured value for NR the s1ze of N wrll
: be the write speed R for every umt S .

-An mdlcatlon w111 now be glven of possrble reahstlc values for the number of = _' :
- memory ﬁelds F on the assumptlon that the. actual system ie. the. max1mum ’ B
- permrssrble length: of the tape 1 whlch can be written srmultaneously with N - E
- units S is given. Each write unit 'S occuples a length L, 1nclud1ng the required . .
distance between each wrlte umt and the next along: the tape s d1recuon of
' __'-travel ie. that the total write operatlon occuples ‘a length NL At present the o
R " .-_.length L is assumed to be between 3 and 20 cm dependmg on techmcal '
10 factors and costs. Assummg that the possrble length for the data transfer L
sectlon i.e. the wr1te area 1n a productlon line, e.g., is 5 m and L =15 cm, 1t
s found that N = 500//15 = 33, Compared to productlon lmes for other types
'of cards Jomed to form tapes, a length of 5m fora glven write operatlon is
. not excesswe and the total drstance between the begmnmg and the. end ofa
- 'multl-operatron productron line can very well be. 20 m or. more If the tape 1s |
- composed of cards of, e.g., 10 cm, 200 eards will constitute a- drstance of 20 ]
o ) ‘m between the storage spool and a recordmg spool or the cuttmg point. The
- capac1ty of the storage spool 2 is expected to be many thousands of eards

' _'The wntmg process t00 can be’ subject to. certam restrlctlons whlch have
' consequerices for the number Nof | memory ﬁelds F Each write umt S covers
_ a field F with llmrted w1dth on the tape 1. Moreover, When wrltmg by laser -
. _ each field F must be able to be wrltten w1thout overlappmg of other ﬁelds
o The posmomng of each field F with regard to adjacent fields can be a

I difficult task and an 1ncrease in the number of fields F in the write units S
increases the system s total complex1ty ‘The effect on the optlmum chorce of -
. _;_number of memory. fields F: cannot be: descnbed in: general terms, ‘but must
i ~ consider. explicit tasks concemmg each 1nd1v1dua1 embodlment Each wrrte
- 'umt S 1ncludes a detector ‘which: guldes the wrlte beam, as'is well known in -
] the art. Dependmg on the medmm employed it can be practlcal to. wrrte each
field F in direct contmuatlon of its nelghbourmg field, i.e. without. any
' '-"'mtervenmg break. Known data storage media with predetermmed data
_pos1t10ns, e.g. based on the use of spherlcal mlcrolenses, c_an, e.g., be .

" -especrally relevant in thlS context Alternatrvely the pos1t10nmg can be made
SR less critical by havmg a gap ‘between the field boundaries,. erther physreally
35 pre-formed on the tape 1, or software-eontrolled as. a part of the wr1tmg
- ] process If the number N of fields Fis large the number of gaps constrtutes a’

REPLACED

THlS SHEET HAS BEEN” o




© wosrries T " PCTINO9GN0ISA

| proportronally large area whrch cannot be used for storlng data If each gap, S .

' '.f'::for example, is 50 pm and at most 3% of the effectlve memory area w1dth of, - o

i :.for example 50 mm is lost in the gaps, thrs means that N = 0.03' 50000/50 = '-: .

. 30. If the cards are connected together t0 form a tape wrth the 51de of the
‘card along the tape S d1rect10n of travel, the effectrve memory area can, for -
| . example, amount to 100 mm, and N 30 would then only entarl a loss of

ERES ¥ 5% of the effectrve memory area '.. 2

25

30

It erl be possrble to combrne the optrcal memory whlch is employed by the - '. o

' method accordmg to. the present 1nvent10n with spherlcal mrcrolenses whlch o

. can be: addressed srmultaneously by means of a laser cluster On the basxs of
- "__-prror art the data transfer rate can be wntten as: |

: ..The present mventlon 1s expected to be able to prov1de wrlte speeds whrch

R at least.as good as or much better than write speeds W1th the use of

e -
o medium grves up to 1 Mbyte/s in currently avallable commercral desktop

known medra “The use. .of a single laser ‘beam for wrltmg on a rotatmg drsc

equlpment However, in productron condltlons lasers and control systems can

" be used which can substantially increase the writing speeds. For example hlgh el

~ beam deﬂectlon tates can be achieved acoustrcally, and there are 1nd1cat10ns R .
‘that 3 Mbyte/s can be achleved wrth the “Laser-tape“ system whrch employs a ©

e srngle beam. Tt is indicated i in- the llterature that addressable laser groups - E

- __.(VCSEL) and posmonable lasers offer the poss1b111ty of parallel writing on a
large scale. The. same can be achleved w1th spat1a1 hght modulators (SLM)

- "combmed wrth a llght source Also known are d1rect1y wrltable optrcal e -

o f_-memory systems based on electron trap technology, such as "ETOM" from S

o “the Optex Corporatron in USA and whrch is at an advanced stage of develop- o _

o 'ment and is stated to glve transfer rates of 15 Mbyte/s or more by means of o e
s _-grey scale codrng o - o - : T

' In the present 1nventlon, assummg a wrlte rate for each wrrte un1t S in the B
.range 1-10' Mbyte/s, it is possible to’ achreve a wrlte rate wrth N units S in the: -
' range from N. Mbyte/s - 10 N Mbyte/s A number of memory fields N of 30
. 'was found to be compatible w1th those criteria which were descrlbed in the’ _ _
o prev1ous paragraph Ifa more conservatlve value is selected for example N= .

10, the write rate when usmg the method accordmg to the present 1nvent10n

o wrll be 10- 100 Mbyte/s
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(1) R nv/8dbyte/s |

o "-where n'is the effectlve number of data pomt posmons under each mlcrolens' .' .
S at the effectlve scanmng rate for the laser system whlch reads or wrltes on = o
" the medium, and d is the dlameter of the sphere Wlth d = 10 p.m and n—494'

- the followmg is obtalned U
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o (2)3 R=6v Mbthls;fV'-b_ein-g--eXpréss'e'd- mms.

s _-_The effectlve scannlng rate V- should be max1mlzed 1n order to achleve h1gh :

o '_-speed Two dlfferent methods w1ll now be descrlbed B

o '..The ob_]ect of the ﬁrst is to move the optrcal wrlte head physmally 1n a

BT

25

~forward and backward movement. This is'a slow operatlon since commerclal D
- opt1ca1 card readers normally wotk at a speed of 0. 5-1'm/s. ‘With microlens- . -
. based storage medla the laser system w1ll not need to scan ata constant .
o speed : . . . .

o A second poss1b111ty is to move the beam by means of an optlcal element
‘This can achieve a high speed by acoustooptlcal means, but the strong
convergence of the beam makes this difficult. However the. short length of -

stroke, for example a few: mm for hlgh values of N, srmpllfies the s1tuat10n
and displacement of the beam by means of movable optlcal elements can

. thereby be 1mplemented

A numerlcal example w1ll 1llustrate this. Assummg a speed \'2 m the range :
0.5-10/s gives according to formula (2): R = 3-60 Mbyte/s ‘This applies to o
- -each 1nd1v1dual write unit S. If, for example, 10 write units. S are prov1ded

the wnte rate for the entxre system w111 be 30—600 Mbyte/s

In the method accordmg to the present 1nventlon an apparatus is employed _
accordmg to the mventlon whlch also divides the wr1t1ng process between a.
| number of cooperatmg, but 1ndependent write umts S based on the *

= _assumptlon that each 1nd1v1dua1 write- un1t can wrlte ata ‘speed whlch is not

~ much less than that ofa s1ngle large wrlte unit. It i 1s ‘well. known, however

'that there are certam mechamcal restrlctlons on the max1mum achlevable '
g scannmg rate for a write beam relatlve o the. data storage medium: For o
' '_example the rotatlon speeds for recent optlcal dlsc stores have been B

'_‘ n-us SHEET HAS BEEN -
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'j _substantrally increased i in order to. 1ncrease the data transfer rates In th1s cas.e:-
: '__. mechamcal restrlctmg factors w1ll arise in the form of v1brat10ns due to

" unevenness in the disc or a decentrallzed d1sc mass-and acceleratron and
' ,-deceleratlon effects when files with dlfferent radu have to be accessed at. hlgh.

speed Systems whrch wrlte in. stralght lmes are more relevant in th1s L
'connectlon, srnce a. dlstmctlon car be made here between scanners whlch _
' 'prov1de a smooth contmuous movement e.g: based on rotatmg prlsms, or E

whlch have no mechanlcal movement at all e.g.. acoustoopttcal deﬂectors, -

o and those in - which a mass is rapldly accelerated or decelerated, e. g ina-

10

- 'forward and backward movement The latter case is the most critical, as a’
N number of restr1ct1ng phenomena will occur, such as vrbratlons whlch reduce -_i

the tracking accuracy,. power consumptlon, umt costs and umt s1ze, _etc
- Maximum acceleratlon dunng the scanmng cycle isa mam parameter, but it -

S can be effectlvely reduced by employlng a plurallty of wnte units as in the .

'_ __method and the apparatus aecordmg to. the present 1nventlon B

In the case’ of a harmomc oscrllatmg movement the effectlve wnte speed can

 be: mereased N trmes by employlng N smaller units mstead of one large write
. unit, thus obtammg a maxrmum acceleratlon whlch 1s scaled in relation to N
A correspondmg increase in, speed wrth a s1ngle large unit w1ll lead toa

o '__max1mum acceleratlon whlch 1s scaled by the square of N.

'Otherwrse it 1s well known that both acqulsmon and trackmg problems arise
- at hlgh speeds As the speeds mcrease, mcreasmg demands are also made on -

- a number of links in the. cham whlch mvolve detectlon, loglc and power for '

=3

. controllmg the beam posrtron By d1v1d1ng a write unit. S into N smaller umts

.Sl, Sz, S S4 as in ‘the present 1nventlon, an increase ‘ofa factor of Nis"

' obtamed in the t1me which is avallable for each 1nd1v1dual sub-task w1thout

- any reductlon m the total write speed

8 __When wrltmg in optlcal storage medla there are also physrcal restnct1ons wrth_-. =
. regard to the size of a so-called’ b1t point in- the medlum, i.e. an area where a.
30 - single bit has to be stored A certain amount of energy must be supphed to
Lo ,the central area. w1th an mtensrty whrch 1s above the threshold whichis N
B necessary. for registration of the smgle bit to take place In practice, however, S
the light beam is not stopped at each wrlte point in. the medrum, but the -

. '._duratron of the write pulse is SO short that ‘the scanning movement is v1rtually

E | effect1ver "frozen" durmg the wrltmg of each bit pomt As the blt pomts

THIS SHEET HAS BEEN
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_on spherlcal mlcrolenses are less vulnerable in this respect A reductlon in the
_'pulse duratlon will avert the problem, but another problem may arise; v1z

o become smaller in order to achleve hlgher storage dens1ty and the scanmng o
-~ rate is mcreased in order to give hlgher transfer rates, a pomt is ‘reached = .
“where the movement is no longer "frozen" to a sufﬁ01ent extent Witha o
i _scannmg rate of 10 m/s the beam moves 107 107 ‘pm =1 pm in ‘the course
- of 100 ns, whlch is‘far above what i is perm1ss1ble for a hlgh dens1ty storage "

medium. It should be noted however ‘that optrcal data storage medla based

- “that it 'will be dlfﬁcult to supply sufﬁclent energy’ in the time whreh is-

10 -
o "_dently of th1s, s1multaneous readmg and writing in order to control the actual |
wntmg process, e.g. and to achieve a greater degree of rehablllty or control
- of grey scale codmg, will beeome more: dlfﬁcult and more expensrve as the
~ time whlch is avallable for writing in each b1t pomt posrtlon is reduoed By -
..employmg a method accordlng to the mventlon where the wr1t1ng of the data - '.
s performed separately and in successrve stages by means of two or more o '_
- write units and by means of an apparatus which performs such a method ‘the )
combination ‘of high write: speed adequate process quahty and small dlameter,_. o
* i.e. high energy- in the write: pomt in ‘other words high storage dens1ty and - :

20 | hlgh data transfer rates, can. stlll be achleved w1thout the problems whrch are .

s

available. This in turn leads. to hlgher laser output and hlgher costs. Indepen- | _

o jpresent 1n the current pnor art
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_PATENT CLAIMS "

o 1_. A method for wrltmg of data 1n an opt1cal memory (l) by means. of a.

e wrlte un1t which emits light pulses wh1ch cause locahzed changes in one or o

- more lrght-sensmve layers in the. optrcal memory, and wherem the: opt1cal e
' -memory is transported past the wrlte umt (S) in llnear movement along a '- L
'-'_"p_ath,. . o AR - , : .
_.-"'characterlzed in that two or more wrlte umts (S,, Sz, . ) are provrded at a . o
distance from one another and mutually stepw1se dlsplaced in the: path'

" transverse d1rect10n, with the result that a write unit (S) is assigned to a '. o

10

15

S 6. A method accordrng to clarms 1 5 : : o
N characterlzed in that the optlcal mefmory (l) is formed w1th one or more o
-'optlcally readable posrtlomng marks for ertlng at each stage

section of the optrcal memory, that data are wrltten in the transport dlrectlonf o

~ in separate and successive stages. respectlvely, and that. at each stage a o
- fraction of the volume of lnformatlon whlch has to be recorded dur1ng the o
--wrltmg lS wntten R ' '

| ﬁ-"j_2 A method accordmg to clarm 1 | o S
'_lcharacterlzed in that’ the optrcal memory (1) is in the form of a contlnuous

3 A method accordrng to clalm l : -
o characterlzed in that the optrcal memory (l) is. 1n the form of a forl or a card-' i

) (O whlch is physrcally connected to other foils or cards (C), with the result o
R _' that these form a contmuous tape durmg the writing, the forls or the cards (C)
o belng agam separated after the cessatlon of the wntrng

| .. 4 A method accordmg to cla1m 1 X
. _characterlzed in that the optlcal memory (l) is.in the form of a f011 or a card

(C) Whlch is- attached toa tape and transported thereon durlng wr1t1ng

5. A method accordlng to. clarms 1-4 S :
characterized in that the optical. memory (1) i 1s formed w1th physrcally

g 'separated fields (F) for wr1t1ng at each stage, each ﬁeld (F, F » ) .

| substantially correspondlng to the sectlon of the optlcal memory assrgned to a
: wnte unit (S,, Sz, ) ' -
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7. A method accordmg to clarm 6

characterrzed in that the posrtlomng marks are provrded at the ﬁrst stage of
: ':-'the wrltmg : -' : : ' : L

CU wosmenies . oS0 et pOTINOSGMOISt

8 A method accordmg to clarm 6

characterlzed in that the posrtlomng marks are prov1ded sequentrally durmg
each stage of the wrrtlng S : -

9 An apparatus for wrrtmg of data m an optlcal memory by means ofa.

- ’j__.j--wrlte unit (S) whlch contains one or more pulsatmg llght sources which-

o '-1llum1nate locahzed areas in one or more hght-sensmve layers in the optrcal _

: memory, and wherem the optlcal memory is transported past’ the wrlte units

-in lmear movement along a path characterrzed m compr1s1ng provrded two or' -

_more wrrte units (Sl, Sy eer) provrded at a. dlstance from one another and N

-"mutually stepwrse d1sp1aeed in the track’s transverse. dlrectron, and that a

' write unit S is ass1gned to a section of the optlcal memory, with the result S

. that the wr1t1ng of data is. performed in'the transport dlrectlon in separate and RS

'~ successive stages, each stage contrlbutmg a fraction of the volume of mfor- S
___.'_matlon ‘which has to be recorded durmg the Wrrtmg L
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