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Recording and repreoduction of items of information using RCM-RAM
storage media
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a methcd and a device for the racordi ng
and reproduction of items of information in connecticn with
storage systems which contain both a read only memory or a sc-

called RCM as well as a read-write memory, a so-called RAM. The

74

storage system may be an optical storage system .in the form of a

magneto optic disc or a tape like storage system as well
being constituted by any other RCM-RAM storage medium.

as

It 1is 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 stecred on the CD which
is referred to as an optical disc, the CD is accelerated by a
rotational speed and scanned by a light keam whereby the speed
of the turntable is regulated by data signals that are contained
in the information signal read from the disc. The disc 1is
scanned at a higher rotational speed close tc its centre %than at
the edge in order to ensure a virtually constant reading speed
despite the spiral shape of the informatior track.

Magnetic storage systems, which are generalls known as audio or
video tapes, are wused as a rule as stcres having freely
selectable access or both as write and read stores. The
information carrier, the magnetic tape, is conducted at a
virtually constant speed past a recording cr reproduction head.
Moreover, the magnetic disc such as is used for computers
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known as a maynetic storag: system. The daza items are
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In so-callaed sectors with the magnetic discs f>r ccmputers.
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In crder to be abls to use the advantages of magre=.:
systems, the apility to be always written anew,
known to use a magneto optic recording zrccess
with a so-called MOD. Whereas recording can onlvy be effacted
cnce with the CD-WORM, the MOD makes it possible
multiplicity of erasings and recordings with a disc of
type. The magneto c¢ptic disc or MOD, which dces not have
depressions or pits, can be erased and rerecorded almost

as
often as desired. The items of information are stored in dcmains
having different directions of magnetisation and are resad out
with polarised 1light. For the producticn of the ccrrelation
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 1items of
information are known c.f. DE-0S 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 reccrding of items of
information. However, due to the wobble frequency, increased
demands are made on the scanning or reproduction system guidin
the light or laser beam and the recording as well as the
reproduction are thereby adversely influenced. n order to
achieve an exact tracking by means of a simple tracking ccntrel
loop despite the wobbling information tracks on the recor
carrier, ar optical scanning device is known which
characterised in that the spacing between tre diffraction bezms
of +1 and -1 order, which generate the tracking error s'ignal', on
the record carrier amounts to a whcle numcer multiple of the
wavelength appertaining to the centrs fregusncy with whic

data tracks are wobblsd about their central posicion c.f. DE-0OS
39 23 330 Al.
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Means ara raquirad for genera:ting the wotbie s.gnal 33 we.:
for decoding and fading iz cut during the r=produccti:
recocrded information signal also contains

are used for the «control of the reproduction afisr <the
reprcduction position has been lccated.

Furthermore, in the endeavour to increase the storage capacit
of the informaticn carrier, an optical record carrier navin
transparent layer is known c.f. DE-0OS 37 32 875 Al which

represents a combination of a CD and an MOD. Since on the one
hand items of infcrmaticn or data items are stored in the cvits
and on the other hand items of information can be stored and
erased nearly as often 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-RAM
storage medium, can be both recorded as well as read in an

advantageous manner by an optical scanning device c.f. DE-0S 37
32 874 Al.

Thus, it is the object of the invention to increase the usable
storage capacity of a ROM-RAM 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 avoild the disadvantages caused by the wobbling of the ROM
information track with a simultaneous reduction of the cost.

This object is achieved in accordance wizh

ith the invention bv a
method and a device in which data items ad out from the ROM
region of the ROM-RAM storage medium are made use of a:t least

e

for the reccrding c¢f items of information in the RAM ragion cf a
RCM-RAM storage medium and preferably alsc for the reprsduct

of items of information. The extraction ¢ data items frcm the
ROM region cf the RCOM-RAM storage medium f£zr the provision oI
this assistance, in particular from the opoint of view of
determining a position and for the productizn of a corrslation
between the recording or raproduction and the record carcriar, i3
implemented by a device €for the recording and reproduction of
ttems of informanicn wh
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ROM-RAM s5Zcrage medium Lncludes



.

This Sheet Has Been Replaced

- D%063 iast) Ku A | o “II

il

|

il

a RAM iaformaticn track which has a courss zgcinciding
RCM information trackx. This means that the RAM in '
is coverlaid by the RCM information track and,
wobbled information track, deces not have any deviation ¢
running orthogonally to the direction oI ths

1y

wcehle
track.

Nevertheless, a recording and reproducticn of items of

information are made possible since data items, wnich are
present in the RCM region of the ROM-RAM storage medium and
which are preferably read out during the reccrding, are made use
of in an advantageous manner insteéad of the wobkle signal in
order to control especially the rotational speed of the reccrd
carrier and to locate the position of the reccrding. 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 reproducticn 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, 1is suitable as the ROM-RAM storage medium whereby
however, the usage is not 1limited to such types of record
carrier but tape like or extensive record carriers may also be
used. The recording and reproduction of items of information is
carried out by a recording and reproduction device with which
the ROM-RAM  storage medium, 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 RCM region for the
control of the recording medium during recording and/cr
reproduction cf items of information permits, in an advantageous
manner, the recording of items of informaticn in the RAM re

without wokkle so that the disadvantages caused by the wokble
are avoided. Nevertheless, due to different reading technigques,

RAM and RCM items of information sterad ctogether i one

whereby, 1n comparison with the MCD, a gr=2atar storage <agacity
3

is avallabi= for the items of infcrmakion




ce racorded in the RAM region since Lt is not necessary
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provide data items in the RaM region for the determination of
the position and the synchronisaticn. As a consaguence, the
usable storage capacity is increased over and above the sum c¢f
the storage capacities of the combined stores. In additicn =o
which, the expense required for the recording and rasproduction
device is reduced since the means needed for the decoding of tn

Lia
wobble signal for the MOD are not required.

It is pointed out that the ROM region ccntains both contrel a

well as user data items and the RAM region contains user stcrage
areas which overlie the user data items written in the RCM
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-RAM 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 items of information
there 1is used a record carrier M which is a RCM-RAM storage
medium that is formed by a magneto optic disc which, as an
information carrier in correspondence with Tiz., 1, has both pits
P known in connection with the CD as well as magnetic domains D
known in connection with the MOD whereby scnmewhat surprisingly
however, the magnetic domains D are arranged in the dire
coinciding with the information track of the oits P. In order tc
be able to record items of information descite the ncn-wobitled
RAM information track which is formed by the magnetic domains
the data items present in the ROM region ¢I the RCM-RAM storage
maedium or in the ROM information track of zh=2 recorl carrisr ars
made use of Ffor locating the recording gecsizion and/or for the

production of the corralation betwesn the tnizrmaticn thaz i3 L2
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orded or I2produced and :he rctaticnpa!
Speed of zae facocrd carrier or of & recording head. T
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informaticn *tracy can be Selectively a- Lzast Larctly
completely fraed of data regarding p

synchrenisation SO0 that, by comparison, additicnal
Capacity is made available. An only partial re
stcrage region is foreseen exclusively i
Synchronisaticn required during the reproduction of the RaMm
signal.

In addition, the costs for a device for the recerding and
reproduction of items of infcrmation, whose block Circuit
diagram 1is illustrated in Fig. 2, are reduced. The ROM-RAM
storage medium Oor the record carrier M is driven by a drive
mechanism SpM which is controlled by a speed control device Sp(C.
The control signal for the speed control device SPC ig 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 RoOM signal ROM-RS and the RAM signal RAM-RS available
which are then respectively supplied if required to other
Systems OS via a signal pProcessing stage scp.

An item of information which is to be reccrded on the record
carrier M or a write signal RAM-WS is transmitted via a write
control unit RAM-WC and via a write unit RAM-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 iteps present in the ROM region c¢f the record carrier
M, which is formed as a RCM-RAM storage medium, are made use of
for the recording of the write signal RAM-WS whereby the
éxpensive speed regulation nhecessary fcr MOD recording and
reproduction devices is no longer applicablas so that the costs
are substantially reduced. This is made PCssible, in Carticular,
in that data items can be simultaneously r2ad from the record
carrier during the fecording. The Permanently availapgle ROM
signal ROM-R3 15 used as tne centrolling magnitude f
rFctational Spe2d 0of the record carrier M apd also, the curren
Position of the Scanning uniz R rz2lative to -he ra2cord carr

can be derivad in KNown manner fFram the ROM Slynal RCM-R3,
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The recording and the reproducticn of items

[

o
te explained with the aid of a basic sketch
device 1illustrated in Fig. 3. For the recording c¢2
information on the record carrier M which is a RCM-RA
medium in the form of a magneto optic disc that has bot!

as well as magnetic domains D in an information track, the item
of information to be recorded or the write signal RAM-WS i
supplied to a coil W generating a magnetic field with which
direction of magnetisaticn of the domains D dispcsed
magnetic layer of the record carrier M is influenced or altered.
To this end, the magnetic layer is heated above the Curie
temperature of the magnetic layer by a2 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 menticned here,
exclusively in this connection, without going into furthe
detail as to its full tasks. The temperature necessaryv for the
heating of the magnetic layer is produced at the focal point of
the laser beam on the reccord carrier M by means of a col limating
lens CL and an objective lens OL. For <the control of the
rotational speed during the recording and fcr the determination
of the position of the recording, there szrves a RCM signal
which 1is also read from the record carrier M durin the
recording and which is detected by means c¢Z a ghoctcdiode PD3
with the laser or light keam generated by tThe laser diccde LD
from the pits P arranged on the record carrier M with a £irst
polarisation beam splitter PBS1 arranged in zhe beam path ¢f the
laser beam, a second convex lens CV2 and a tsam splitt
RCM signal ROM~-RS detected by the photcdiode P03
processed by a current - voltage convsrcter Al ints  an
information signal which can be further cricessed cr inis Lhe
actual ROM signal RCM-R3-1.

This ROM signal BRCM-R3-1, which alsc zonktains imams  of

information regarding cthe current positicn and rne rimazional
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necessa for the requirad rsotaticral sge=d I the =racerd
carrier M to the turntablse mctor SPM. Fcollewing this, the RCM
signal RCM-RS-1 detected frcm the record carrier M is made use

of for cthe recording of items cf information on the RCM-RAM

storage medium or on the record carrier M. In tnis cprerational

mode, the switch S2 1is preferably open and, for app opriate
further processing of the RCM signal RCM-RS-1, the ite
information stored in the ROM track of the record carrisr M
be reproduced during the recording and even though the RAM
information track and the ROM information &track ars superimposed
in correspondence with Fig. 1. '

An additicnal influencing c¢f the RAM signal RAM-WS is not
required so that the disadvantages associated therewith do not
arise and the otherwise usual expense for the control of the
record carrier M for the recording of a RAM signal RAM-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 lccating 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 inZfcrmation recorded on
a ROM-RAM storage medium several nmodes of operation are
possible.

I£, for example, the items cf information storsd in the pits P
or in the ROM region should be exclusively rsproduced, then this
can occur in the manner previcusly descrited whereky the laser
beam or the laser dicde LD is ccntrelled in such a way that the
magnetic layer is not heated in order to gravent a destruction
of the items of information possibly already storad in the RAM
ragion.

[n order %o exclusively reprsduce itZems of information storad in
rhe RAM ragicn or in the maynetic domains
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ased L1 knéwn manner and thers are privided 1o zarstrzul
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first Ay 2 zlace Pl arranged between the ccliimator lans CL a
s

he f1rst polarisaticn beam splittar PR3L ia the Zeam zath of
the laser beam, a second polarisation beam splizier pR32
arranged between the first polarisation beam sglitter PBSi and
the second convex lens CV2, a second A/2 cliate P2, a third

polarisation beam splitter PBS3, a first convex Llens CVi,

41}

third convex lens CV3 and a first and a seccnd photocdiocde ED1,
PD2.

The RAM signal, which is read from the record carrier 1
appears as the difference signal of the signals detscted by the
first and second photodiode PD1l, PD2. In this operating mode,
the switch S2 is closed and the control of the record carrier M
occurs with the ROM signal ROM-RS-2 which 1s then tapped off
between the laser driver LDD and the laser dicde LD and supplied
via the first switch S1 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 RAM signal. In this
operating mode, the laser driver LDD or the laser diode LD is
controlled by a regulating signal detected, wvia a sezxvo
amplifier A2, the switch S2 and a capacitor Ci tcgether with the
current - voltage ccnverter Al, by a photcdicde PD3. Thereby,
the capacitor Cl1 1is specially provided for isclating a dc
component of the regulating signal. '

The cylindrical lens ZL and the fourth photcdiccde PD4 previded
in the basic sketch in accordance with Fiz. 3 are speciall:
provided for the tracking and focussing of =z scanning beam.

H g g b~

Althcugh th method and the device £cr =the rsceording and
reprocduction of items of informaticn has caly teen described on
the basis of a ROM-RAM storage mecdium in the fcrm of a magneco
optic disc having a spiral information trazx which exhibits both
pits P and magnetic dcmains [, the agolicazticn i3 not howevar
limited to such a type of reccrd carrier.
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Claims

1. Methed for the recordin and reprgoductisn

information using a ROM-RAM storage medium, charactsrised

i in
that, a rescording of items of information in the RAM region of a
ROM-RAM storage medium is carried out with the aid of data items

read out £frcm the ROM region of the RCM-RAM storage mediuﬁ
and/or a reproduction of items cf information stored in the RAM
region of the RCM-RAM storage medium is carried oub with the aid
cf data items resad out from the ROM regicn of the ROM~-RAM
storage medium. '

2. Method in accordance with Claim 1, characterised in that, the
recording of items of information in the RAM region of the ROM-
RAM storage medium is carried out simultaneocusly during a read
out from the ROM region of the ROM-RAM storage mecdium 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 rerroduction of items of
information is carried out with a ROM-RAM storage medium having
a RAM information track coinciding with the ROM information
track.

4., Method 1in accordance with any of the Claims 1 to 3,
characterised in that, at least £for the recording of items of
information, use is made of data items presext at the recording
position in the RCM region of a ROM-RAM storage medium.

5. Method in accordance with any of the Ciaims 1 to 4
characterised in that, &the ROM-RAM stcrage ~edium is a magneto
optic record carrier (M) havin coth pits (P) and mnmagnetic
domains (D) and, at least <£for a recording of izems ©
information, use 1is made of data items ccmczained in the ROM
reqgion of the RCM-RAM storage medium formed &y pits (2

6. Method 1in accordance with any of zha <Claims L & 5,
characterisad in that, the ROM-RAM s=torage medium L35 a RC/AM
disc and data items simulrtanesously re=ad ou:z Zrom the RCM regicn

AR



= D92.062 (Ausl.) Ku
ST 1

cf =he RC/AM Zisc at least during a raccrdi
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informacion ara used for the control of the speed ol rotaztion aof
the RO/AM disc. '

7. Method in accordance with any of the Claims 1 to 7,
characterised in that, a ROM infcrmation track superimpcsed cn

the RAM information track is used £for th recording and/cr
reproduction of items of information using a RCM-RAM siorage
medium and the making use of the data items containad in the RCOM

— -

region for a determination of the position and/or for
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production of a correlation Dbetween  the recording ¢

reproduction and the record carrier (M) 1is carried out
recording and raproduction device.

1

Wwith a

8. Device for the recording and reproduction of items u)
information using a ROM-RAM storage medium, characterised in
that, the ROM-RAM storage medium has a RAM information track
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%t, the
ROM-RAM storage medium is a disc shaped magneto optic record
carrier having a spiral information track which has both pits
(P) and magnetic domains (D}.

10. Device in accordance with Claim 8, characterised in zthat,
for the location of the recording position and/cr I

itIo 0 cr Tas
control of the speed of the record carrier (M: <z 2
corresgondin recording unit, the recording and reproduction
device has means provided exclusively for zthe reprcductica ci

e
the RCM signals (ROM-RS) stored on the reccrd carr
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