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Recording and. reproduction of i terns of information using RCM-AAM 
storage media 

The i~vention relates to a mechcd and a device 
and reproduction of items O f: 

. - information in connectior: 
storage systems which contain both a read only memory or a so­
called ROM as well as a read-write memory, a so-called R.~.M. The 
storage system may be an optical storage system in the form of a 
magneto optic disc or a tape like storage system as well as 
being constituted by any other ROM-R.,i:\.M storage mediu..~. 

It is generally known to use optical, magnetic as well as 
magneto optic storage systems for the recording and reproduction 
of items of information. 

Optical storage systems such as for example the compact disc, 
usually referred to as a CD, have depressions, so-called pits, 
in a spiral track which represent the items of information or 
data items stored on the CD. These depressions are fixedly 
implanted on or in the CD so that the CD is to be assigned to 
the category of permanent stores or read-only memories. For the 
reproduction of the items of information stored on the CD which 
is referred to as an optical disc, the CD is accelerated by a 
rotational speed and. scanned by a light team whereby the speed 
of the turntable is regulated by data signals that are contained 
in the info~mation signal read from the disc. The disc is 
scanned at a higher rotational speed close tc its centre than at 
the edge in order to ensure a virtually cor.stant reading speed 
des9ite the spiral shape of the informatio~ t=ack. 

Magnetic s~orage systems, which are genera:ly known as aud~o or 
video tapes, a=e used as a rule as s:8=es having freely 
selectable access or both as write ar.d read stores. The 
information carrier, the magnetic tape, :s conducted at a 
virtually constant speed past a recording c~ reproduction head. 
Moi:-eover, the magnetic disc such as is 1.:5e'i f;)r compute:::-s is 
known as a maqnetic st•.)t:"a:;i'.! s·1stem. The da:a items ar:-~ iru~::-t:ed 

in 3•)-•:aLL.~d sector:-s with the maqnetic discs ::>r ccmputel'.'s. 
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In (".: r:der to be ab.!.~ to use the ad•rantaqes o: :nagr.e::..: s~.: :::-a.ge 

systems, :he a.Oilit.y to be always writ1:en anew, is al:-:ady 

known to use a :nagneto optic recording .;::recess i:i. ccr'.nect.i.cn 

with a so-called MOD. Whereas rec:Jrding can only be eff<:cted 

once with the CD-WORM, the MOD makes it possible to have a 

multiplicity of eras ings and recordings with a disc of this 

type. The magneto optic disc or MOD, which does not have 

depressions or pits, can be erased and rerecorded almost as 

often as desired. The items of information are stored in domains 

having different . directions of magnetisation and a=e read out 

with polarised light. For the production of the correlation 

between the recording or reproduction of items of information 

and the rotational speed of the optical disc, a method and a 

device for the recording and reproduction of items of 

information are known c.f. DE-OS 29 23 581 Al, in which the 

spiral information track is wobbled during recording of a train 

of information in a direction running orthogonally thereto in 

synchronism with synchronisation signals which are disposed in 

the train of information at regular time intervals. The spiral 

information track thereby appears as a wavy line and in this 

respect exhibits a substantial difference to the information 

track of the CD. The wobbling of the information track is 

necessary in particular for the regulation of the rotational 

speed of the optical disc during the recc:cding of items of 

information. However, due to the wobble frequency, increased 

demands are ~ade on the scanning or reproduction system guiding 

the light or laser beam and the recordir.g as well as the 

reproduction are thereby adversely influenced. In order to 

achieve an exact tracking by means of a s.i.:nple tracki:i.g ccr.. ':rel 

loop despite the wobbling information tracks on the reccrd 

carrier, an optical scanning device is known whicf'. is 

characterised in that the spacing between tee diffraction bea~s 

of +l and -1 order, which generate the track~~g error sig~al, on 

the record carrier amounts to a whole nu...'nter rnult.iple of :he 

wa·Jelength a!)pertaininq to the centr<: freqt:.ency with which :he 

data tracks are wobbled about their centra.:. ;:1osic:i•)n c. E. DE-OS 

39 23 330 Al. 

··------·-----------------
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~ear.s a:::.:: r~qu.:.r~d for genera::..:..:i.q t:ie wc:C"ol.: s :.qr.a.;. 'i.~ -".::.:..:. as 

during the =eproduc:.:.cn. ~he for decoding and fading ',... ,:ut .... '-

recorded infor:nation signal also 
are used for t!.1.e control of the 
reproduction position has been located. 

reproduction a f-.:.,.. ---- che 

Furthermore, in the endeavour to increase the storage capacity 
of the information carrier, an optical record ca.:-rier ha·vi:ig a 
transparent layer is known c.f. DE-OS 37 32 875 Al which 
represents a combi!1ation of a CD and an MOD. Since on t:ie one 
hand items of information or data items are stored in the pits 
and on the other hand items cf information can be stored and 
erased nearly as of ten as desired by magnetisation of the light 
reflecting magnetic layer analogously to the MOD, the storage 
capacity is increased by at least a factor of 2. The record 
carrier, which is also referred to as a RO/AM disc or ROM-R..Z\J.'1 

storage medium, can be both recorded as well as read in an 
advantageous manner by an optical scanning device c.f. DE-OS 37 
32 874 Al. 

Thus, it is the object of the invention to increase the usable 
storage capacity of a ROM-Rll.M storage medium despite different 
recording and reproduction processes to one in excess of the 
capacity attainable from the sum of the different processes and 
to avoid the disadvantages caused by the wobbling of the ROM 
information track with a simultaneous reduction of the cost. 

This object is ach:i.eved in accordance wit~ the invention by a 
method and a device in which data items read out from the ROM 

region of the ROM-R.il.J.'1 storage medium are made use of a: leas~ 

for the recording cf items of information :.:i ':he RAM regio!:". of a 
ROM-R..~! storage medium and preferably alsc for the reprcduction 
of items of infor:na~ion. The extraction c: data items frcrn the 
ROM region of the ROM-RAM storage medium f:::r the prov:!.sion o:: 
this assista:lce, in particular from t~a 9oint of vi~w of 
deter:nining a posL::ion and for the pr:-oduc:i.::n or a cor-r:-e!..a:.ion 
betwi:i::n th~ i::-ecordii:'..q or ro:product:Lon and :~e r::cot:'d ca::-i:-L~r, L3 

implement~d by a :i~<.rLce Eor the r:-ecor:-din..; a.:-td repr:-oduc::L·;n oe 
Lt-:ms of Ln:?i:-ma::L..:;n wh.:r-=by th.: ROM-8.A.M s:.:::r::lqe m•:,.iium L::·::!..t.:.des 
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ROM info:-:nation t:ra.ck. Thl..3 mea:is that the R.4.J.'1 1::-...:o.r:na;:.:..-Jn ;::rack 

is over laid by the R.CM i:iformation track and, i~. c-:r-:.t=as t ':·~ a 

wobbled information track, does not have any deviation c~ wcbble 

running orthogonally to the direction o: th: t.rack. 

Nevertheless, a recording and reproduction of i terns of 

information are made possible since data items, which a l""Q ---
present in the ROM region of the ROM-R.~'1 storage mediu..'n and 
which are preferably read out during the recording, are made use 

of in an advantageous mar.ner instead of the wobble signal in 

order to control especially the rotationa.:. speed of the record 

carrier and to locate the position of the recording. To this 

end, the methods and devices known in connection with the 
reproduction, coding and synchronisation of ROM storage media 

can be used. In addition, the data items present in the ROM 

region can be used to advantage for the reproduction of the 

items of information stored in the RAM region. 

In an advantageous manner, a magneto optic disc, which has both 

pit structures as well as magnetic domains such as for example a 
RO/AM disc, is suitable as the ROM-RAM sto:::-age medium whe:?:"eby 

however, the usage is not limited to such types of record 

carrier but tape like .or extensive record carriers may also be 
used. The recording and reproduction of items of infor~ation is 

carried out by a recording and reproduction device with which 
the ROM-Rll.M _storage mediu.i.-n., which is preferably formed by a 
magneto optic record carrier having a spiral information track, 

is scanned and written. 

The use of the data items present in the ::\QM reg:..on for the 
control of the ro:cording medium duri::g recording and/or 
reproduction of items of information permics, in an advantageous 
manner, the recording of items of informatic~ in the ~n.l1 :region 
without wobble so that the disadvantages ca".lsed by the wobble 

are a ~10 .!.ded. Nevertheless, due to di ff ere.::: !:'ead.:.:iq tech:-t.:..q:.:es, 
RAM and ROM items of infocmation sto::-e·::i coge::he~ ir. or-. ..: 
in:orma::i·:m track ca.:1 be ceprodt.:.ced b'.! on.:.y :Jne s•:anni.::.·:; ·:!evi..:e 

whereby, in compai:-is.:Jn with the MCD, a qrea:e~ St)~.1.:;i: c.3.p.:tc1ty 

L3 avaLLab~~ for the items of information ~~ ~ata item3 :~a: can 



D ·:1~.fO(.: .. ; :\.u:;l.) Ku 

'=e !:'~corded i:i. the R..::\i."t region s :..:-.ce 

p::ovicte data it:.:ms in the R.i.\i.'1 region 

the position and the synchronisa~ian. 
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i .5 not ~ecessa='.! 

the determ.i.:iaticn of 

a conseqt:er.ce, t::-.e 

us ab la storage capaci cy is increased over and above the s;.im cf 

the storage capacities of the combined stores. In addition to 

which, the expense required for the recording and reproduc~ior.. 

device is reduced since the means needed for the decoding of the 

wobble signal for the MOD are not required. 

It is pointed out that the ROM region contains both control as 
well as user data items and the RAM region contains user storage 

areas which overlie the user data items written in the ROM 

region. 

The invention will be explained hereinafter in more detail by 

means of an embodiment in the drawings. Therein 

Fig. 1 shows an information track of a ROM-?Jl.M storage medium, 

Fig. 2 a block circuit diagram of a recording and reproduction 

device, 

Fig. 3 a basic sketch of a device for the recording and 

reproduction of items of information. 

For the recording and reproduction of ite:ns of information, 

there is used a record carrier M which is a ROM-~M storage 

mediurn that is formed by a magneto optic disc which, as a.n 

information carrier in correspondence wit~ !;".: ..... , 
- -":;: • - I has 

P known in connection with the CD as well as mag~etic domains D 

known in connection with the MOD whereby sc:newhat surprisingly 

however, the magnetic domains D are arra::.;;ed i:1 the directior.. 

coinciding with the information track of t~e pits 2. In order to 

be able to record items of infor:nation des;::.te the non-wobb~ed 

RAM information track which is .:o ... med '011 .. :....~ L .a..1 - .l :_ ... .._ ~aq~etic dornai:1s ~' 

the data items present in the ROM rec:;ion c: :he ?OM-R .• 4.i."{ s!:·.J::ag-: 

medium O!:" in th12 ROM inEorrnati0n tr:-ack oE ::1-:: co:c:J!:"·i carrLer:- a:--~ 

made use oe flJr locatinq the ri:cordinq pcs:...::.on '3.nd/or fo!'.' t!'l.: 
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be recor·:ied o::- ::-=produced '3.nd :he 
advanci::g speed of :> .. e r-ecc·rd car:-i.ar er of a recor-d~:lg head. Tl"'"'e ~l1 information t=ack can oe se:ecti·vi:ly at completely freed of <lat.a regarding . -~ , pos1L. ... cna..:. and synchronisation so that, by comparison, additional storage capacity is made available. ll.n only partial relief cf the Ril.M storage region 

synchronisation 
signal. 

is foreseen 
required during 

exclusively for a self­
the reproduction of the RE<.M 

In addition, the costs for a device for the recording and reproduction of items of information, whose block circuit 
Fig. 2, are reduced. The ROM-RAM storage medium or the record carrier M is driven by a drive mechanism SPM which is controlled by a speed control device SPC. The control signal for the speed control device SPC is derived exclusively from a ROM signal ROM-RS which is detected from the record carrier M by a scanning unit R. The scanning unit R makes both the ROM signal ROM-RS and the RAM signal Rll.M-RS available 

diagram is illustrated in 

which are then respectively supplied . ~ J. .... required to other systems OS via a signal processing stage SCD. 

An i tern of information which is to be recorded on the record carrier M or a write signal RA.L'1-WS is transmitted via a write control unit R.~-WC and via a write unit R..~'1-W to the record carrier M or is stored on the record carrier M. It is apparent from the block circuit diagram in accordance with Fig. 2 that the data items present in the ROM region of the re~ord ca::rier M, which is formed as a ROM-RJ..M storage medi-.i..~, are made use of for the recording of the write signal R..~'1-WS whereby the expensive speed regulation necessary fer ~OD recordi~g ar.d reproduction delfices is no longer applicable so that the costs are substa~tially reduced. This is made pcss~~le, i~ particular, in that data ii:ems can be simultaneously ::-ead f=om the record carrier during the recor~ing. The perma~e~tLy a7ailable ROM signal RCM-RS is used as the ccntrolli~; maqn~tude far the rotational spe-=d. ot t:he record carrier M J.r . .::!. al:3G, t:":.~ curr~nt position of the scanning unit R relati?e tc :~e r~~ord carrL~= M can be derlv~d in known manner from the ROM 3:;naL RCM-?3. 
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!he =ecording and the reproducti0n o~ items - . - . or i~:~r~a::cn will 
be explained with the aid of a basic sketch o: an ap·;::::.~:iate 

device illustrated in Fig. 3. For the recording c: i ':e.:ns 0 f 

information on the record ca.::-rier M which is a RCM-R...4-i..'1 s:crage 

medium in the form of a magneto optic disc that has bot~ pits p 

as well as magnetic domains D in an information track, the item 

of information to be recorded or the write signal RJ>..M-i'lS is 

supplied to a coil W generating a magnetic field with the 

direction of magnetisation of the domains D disposed i::. the 

magnetic layer of the record carrier M is influenced er altered. 

To this end, the magnetic layer is heated above the Curie 

temperature of the magnetic layer by a laser beam generated by a 

laser diode LD so that the direction of magnetisation determined 

by the magnetic field of the coil W is maintained in the record 

carrier M after the cooling below the Curie temperature and the 

information is stored on the record carrier M. For the heating 

of the magnetic layer, the laser diode LD is controlled via a 

laser driver LDD by a system control SC which is mentioned here, 

exclusively in this connection, without going into further 

detail as to its full tasks. The temperature necessa::y for the 

heating of the magnetic layer is produced at the focal poi~t of 

the laser beam on the record carrier M by means of a collimating 

lens CL and an objective lens OL. For the control of the 

rotational speed during the recording and fc.::- the dete=mination 

of the position of the recording, there serves a ROM signal 

which is also read from the record ca::.::-ier M during the 

recording and which is detected by means c = a photodiode PD3 

with the laser or light beam generated b~/ :.he lase:- dicde L:C:: 

from the pits P arranged on the record ca:-.::-ier M with a ::irst 

polarisation beam splitter PBSl arranged i~ :.~e beam path of the 

laser beam, a second convex lens CV2 and a team splitte.:- ~?!. The 

RCM signal ROM-RS detected by the pho:c~iode ?D3 is the~ 

processed by a current voltage cc~~~rter Al i~tc an 
information signal which can be further ~=::(:essed er i::t·: the 

actual ROM signal ROM-RS-1. 

'This ROM signal P.OM-RS-l, wh Leh a Lso ::or.ta i..:1:3 
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3peed of is then supplied via 3. sw::c:: --::: ' ~ .... .... ... ·-""" 

a speed ccnt:-cl device S?C '"'r • ..:..ch applies t!'le c~:mt.:.-c:. •:cl t:age 

necessary foi: the requ..:..=ed =otatic~al speo::c!. 

ca!:"rier M to the. turntable motor SPM. Fellowing ::his, the RCM 

signal ROM-RS-1 detected from the record car:-ie:- M i.s made use 

of for the recordi:i.g of items cf information on the ROM-RAi.'1 

storage medium or on the record carrier M. In this operational 

mode, the switch S2 is pref er ably open and, for appropriate 

further processing of the ROM signal ROM-RS-1, the items of 

information stored in the ROM track cf the record car:-ier M may 

be reproduced during the recording and even though the R..ll..~ 

information track and the ROM information track are superimposed 

in correspondence with Fig. 1. 

An additional influencing cf the RAM signal R.f..M-WS is not 

required so that the disadvantages associated therewith do not 

arise and the otherwise usual expense fa:::- the control of the 

record carrier M for the recording of a R.~M signal Rf..M-WS is 

avoided since the means provided for the reproduction of the ROM 

signal or of the items of information stored in the pits P can 

be used in an advantageous manner. Since the RAM signal RAM-WS 

is freed from auxiliary information for locating the position of 

the recording and for the control of the speed, there is 

moreover, additional store space available. 

As regards the reproduction of items of i~:ormation recorded on 

a ROM-Rll.M storage medium several modes of operatior- are 

possible. 

If, for example, the items of i:l.formation s':ored in the pits P 

or in the ROM region should be exclusively =~produced, then this 

can occur in the manner previot.:.sly descri:::ec whereby t:he laser 

beam or the laser diode LD is controlled :~ such a way t:~a: the 

magnetic layer is not heated in order to ~=event a destruc~ion 

of the it-=ms of information ~oss.!.blj alre.3.-i/ st·.Jred i::-. tf:.e R...~"1 

r~qion. 

tn orc:l.er t:1J e:<ctl.LsLv~ly reprodu.ce Lt:erns 1:>E i:-.:or:nat:L·Jn 3':•.)C8d i.n 

th-: R.Cu"l: r-~qi.cn or in the rndqnetLt:: domaLn:3 _, ;:;•.)LlrL.3~d li.1~': L3 
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'.l.Sed i.:i. k::-~c:w::. manne:.- and the:re a:.-e p::-~·1i.dec a 
.::; ,....,..- •.. ~· '"'1· ,..,,,. 01 "',...,... I" d 
l.,_....,,;::>:_ '"' .... :" al.,.._ .... _ ........... a ... ge between the ccll:~a~cr ~ens c: and 

the first pola=isaticn beam split':~= PSS: :..::l. t:::e ~earn pa::-. of 

the lase.:.- beam, a second polarisation bea~ spli:ter PSS2 

arranged between the first polarisation beam s;:litter ?SSl. a:id 

the second convex lens CV2, a second A./2 pla ':e ?2, a third 

polarisatior. beam splitter PBS3, a first con~1ex lens CVl, a 

third convex lens CV3 and a first and a second photodiode ?Dl, 

PD2. 

The RA.i.'1 signal, which is read from the record carrie:::: M, t.hen 

appears as the difference signal of the signals detected by the 

first and second photodiode PDl, PD2. In this operating mode, 

the switch 52 is closed and the control of the record carrier M 

occurs with the ROM signal ROM-RS-2 which is then tapped off 

between the laser driver LDD and the laser diode LD and supplied 

via the first switch Sl to the speed control device PSC as well 

as being made available at a corresponding terminal ROM-RS-2 for 

the reproduction in parallel with the Rll.M signal. In this 

operating mode, the laser driver LDD or the laser diode LD is 

controlled by a regulating signal detected, via a servo 

amplifier A2, the switch S2 and a capacitor Cl together with the 

current - voltage converter Al, by a photodiode PD3. Thereby, 

the capacitor Cl is specially provided for isolating a de 

component of the regulating signal. 

The cylindrical lens ZL and the fourth . . . . . pr.ot:::c..l.oce PS4 prcvided 

in the basic sketch in accordance with ::.;. 3 are specia.:..ly 

provided for the tracking and focussing of :~= s2a~r.ing beam. 

Although the method and the device f~­-'--

reproduction of items of information has c~:i bee~ desc::::ibed en 
the basis of a ROM-R..'l.M storage medium i:'.. :Z..e fc.r:n oE a :nag!1e~o 

optic disc having a spiral info:::-matior. tra.::< ·111h.:.c:-: exhibits bcr.h 

pits P and :nagnetic domains D, th.: a;::pL.::.;.:.:.on :.s nci:. howev'=::­

limited to s~ch a type of record carri~::-. 
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to 

Claims 

1. Method for t~e =eco~d~~g and ~eprad~cti0~ oE i=ems cf 

information using a ROM-RAM storage medium, cha=ac:erised in 

that, a recording of items of information in the R.~4 region of a 

ROM-RAM storage medium is carried out with the aid of data items 

read out from the ROM region of the RCM-RAL'1 storage medium 

and/or a reproduction of items of in:ormation stored in the Rll.M 

region of the RCM-Rll.M storage medium is carried out with the aid 

of data items read out from the ROM region of the ROM-Rll.M 

storage medium. 

2. Method in accordance with Claim 1, characterised in that, the 

recording of items of information in the RAl.'1 region of the ROM­

RAi.'1 storage medium is carried out simultaneously during a read 

out from the ROM region of the ROM-R.?tM storage mediu.i.~ and with 

the aid of data items that are simultaneously read out. 

3. Method in accordance with any of the Claims 1 to 2, 

characterised in that, a recording and reproduction of items of 

information is carried out with a ROM-RAM storage medium having 

a RAM information track coinciding with t:ie ROM information 

track. 

4. Method in accordance with any of the Claims 1 to 3, 

characterised in that, at least for the .:::-ecording of i terns of 

information, use is made of data items prese~t at the record~ng 

position in the ROM region of a ROM-R..::1.M sto=a;e medium. 

5. Method in accordar.ce with any of the Claims to 4, 

characterised in that:, the ROM-~.i'1 storage ::-.edium is a nagr..eto 

optic record ca.:::-rier (Ml having both p~t:s (?) and magnetic 

domains (D) and, a= least for a reco=jing of i:ems of 

information, use is made oE data items cc:-_:.aJ.ned in the ROM 

t:"egi.on of the ROM-R..~I storage medi;..:.m ec.::-:nec! 9i':.s ( ::> ~ 
\ - I • 

6. Method i!l. accordance w~th :i.ny of :'.'.'.'= CLa.i.T.3 L t,J 5, 

characteri.s·~d in that, the ROM-8~1\.i."1 s~orag~ medium i3 a R<J/AM 

disc and d.1 t:a i t~m:.3 s Lmul t:aneou3 !. '! :::~a·:!. 01..:.: : ::::-0m r:~..:: ~.\)M i=~·; L1}r.. 

11111111 11111111111 lllll 11 lllt . 
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of RC/ :\i.'1 .:!_.:_3c at least d.-.:.r i:lg a recoJ:"ding 

info r:na ::i . .Jn a=e used for the control of the speed 

the RO/P..M disc. 

l. :~:n.3 

o: rota::..~n 

..... -. .,, .... 

..... -._, ... 

7. Method i~ accordance wi:h any of the Claims to ,... 
~, 

characterised in that, a ROM information track superi:npcsed Cl" 

the R.f..M information track is used for the reco:rdi~g a:ld/cr 

reproduction of items of information usi:::ig a ROM-Rill'! storage 

medium and the making use of the data items contained i:l ~~e ROM 

region for a determination of the position and/or fc= t~e 

production of a correlation betweer.. · the 

reproduction and the record carrier (M) is carried ot.:.t with a 

recording and reproduction device. 

8. Device for the recording and reproduction of items o: 

information using a ROM-RAM storage mediu..in, characte::ised in 

that, the ROM-RAM storage medium has a RJl.M information trac!< 

which has a course coinciding with the ROM information track and 

at least one recording and reproduction device is provided for 

the recording and reproduction of items of information. 

9. Device in accordance with Claim 8, characterised in tha~, the 

ROM-RAM storage medium is a disc shaped magneto optic record. 

carrier having a spiral information track which has bo'c.r. pits 

(P) and magnetic domains (D). 

10. Device in accordance with Claim 8, c~a:-acter-ised in :hat, 

for the location of the recording posi:ion and/er :o:: the 

control of t~e speed of the record 2ar:::er 

corresponding recording unit, the recordi~; and reprod~c:ion 

device has means provided exclusively fo:= :.::-ie ~ep~cduc:i.·~:1. c: 
the ROM signals (aOM-RS) stored on the recc::.::i ca:r::ier CM) • 

---- - -- ·----------
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