1 DESCRI PTI ON Conposite Menory Device, Data Wring
Met hod and Program Technical Field The present
invention relates to a conposite nenory device
including a recording nedium and nonvol atil e nmenory
mediumto wite and read data on the basis of a
comon file system and a data witing nethod and
program for witing data to the conposite nenory

device. This applicat] | aj he priority of the
Japanese Patent Appl hﬁgpgﬂ%@ﬁzoomll?lzo filed in
t he Japanese Patent Ofice on April 12, 2004, the

entirety of which is incorporated by reference
herei n. Background Art A hard disk drive (HDD) has
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Wth the inplenmented technique for a higher recording
density, the HDD has been inproved to have a | arger
capacity, is used and will be used as an external

TechnipaniBield devi ce for use with consumer AV devi ces such
as audi o-visual (AV) hone server, in vehicle device,
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have a smaller and smal For exanpf e

o B AR ol e SO L S h B0 En e

. such as digital still camsra (DSC)
basis of a common file system, and a data writing method and program, for writing

 data to the composite memory device.

This application claims the priority of the Japanese Patent Application No.
2004-117120 filed in the Japanese Patent Office on April 12, 2004, the entirety of |
which is incbrporated by reference herein.

Background Art

A hard disk drive (HDD) has been used in the past as an external memory
device for use with personal computers (PC) and the like. With the implemented
technique for a higher recording density, the HDD has been improved to have a
larger capacity, is used and will be used as an extemal memory device for use with
consumer AV devices such as audio-visual (AV) home server, in-vehicle device,
etc.

The hard disk has been designed in the past to have a smaller and smaller.

For example, there has been proposed an HDD using a hard disk of 1.8 inches or 1 -



portabl e nusic player or the |ike. On the other hand,
the nonvol atil e sem conductor nenory represented by
the flash nmenory is advantageous in | ow power
consunption, quick start-up, high shock resistance,
etc. and has a capacity of nore than 1 GB. Thus, the
nonvol atil e sem conductor nenory is used in various
applications with effective wutilization of its

. advant ages. Note here that a small nenory device for
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| arge capacity, be low in power consunption, be able

portableGnusiegieyet siuhelike.and have further advantageous
features.” However, the HDD can start up, nanely, can
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energized, it will get ready for data wite or read.
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However, the HDD can start up, namely, can get ready for write or read of
data in a few seconds after energized. On the other hand, the nonvolatile
semiconductor memory can instantaneously start up when energized. . Namely, the
moment the memory is energized, it will get ready for data write or read.

Also, when the HDD is idling, namely, when it is in waiting state for data
write or read, it is consuming the power uselessly, which will adversely affect the -
power availability in an HDD-based mobile device which uses a limited source of |
energy. Further, if any of the clusters on the track of the hard disk becomes
-defective, the data transfer rate will be deteriorated because a normal cluster has to
be substituted for the defective one. |

There has been proposed a hybrid storage device in which an HDD and



the HDD with the advantages of the nonvolatile
sem conduct or nenory. The Inventors has proposed
vari ous hybrid storage devices in which an HDD and
nonvol ati |l e sem conductor menory are nmanaged by a
single file systemas in the Japanese Patent Laid
Open Nos. 2003-123379 (will be referred to as "Patent
Docunent 1" hereunder), 2003-125358 (will be referred
0.,as "Patent Docunent 2" er eynder) 2002-150699
nOﬂVOﬁ%HlﬁseB’éC? l&t%aﬂqreoravsls--qﬂanh‘éwﬁme@@ﬁmnsete rtbe pilplpms of
and 2000--324435 (wll be referred to as "Patent
the HIDbcwithrthe 4tdvhntapes ddithe nbnvelatitesemémaritor et The
data for access to software and data for controlling
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for a while until the system data is read fromthe
Japan¢serRateitshkaid@pehidoa @008a1 2331e(will ko refdnednords "Patent
proposes that the systemdata is stored in the
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rotation). The Patent Docunent 2 proposes that for
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- energized, the hybrid storage device cannot be used for a while until the system

data is read from the hard disk. On this account, the Patent Document 1 proposes
that the system data is stored in the nonvolatile semiconductor memory so that the
hybrid storage device is operable immediately after energized.

Also the HDD takes a few seconds until it can record or reproduce data.
That is, it cannot record or reproduce data to or from itself before it starts up
(reaches a predetermined velocity of rotation). The Patent Document 2 proposes
that for recording data, a leading portion of the data for a predetermined length of
time from the data top is written to the nonvolatile semiconductor memory and the

~ data portion following the leading portion is written to the HDD having been



nonvol atil e sem conductor nmenory is read and the data
witten in the HDD started up, so that data can be
recorded or reproduced imediately after the hybrid
storage device is energized. The Patent Docunent 3
proposes that the nonvolatile sem conductor nenory is
used as a spare area for a defective sector as well to
prevent the transfer rate from beinglowered. In case
n angi used in a video_canera or the |ike, when
started;ipeWhide for repredueing thewiiter date the datgrwritigpindhe

because the video canera is dropped or applied wth a

nonvohdtide kemii¢dnduetor eeuidrytibatad and itheedamsigiiendn the HDD started
regi stered, data will not be reproducible. To avoid
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. however. wi| | cause the recording speed to be | owered
devicedsc@etEzed y. On this account, the Patent Document 4
proposes that an area in which the file systemto be
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s a transient ata area e IS use

I n & steady state, a conbination of the small-capacity
from begng I9Wetede seni conduct or nermory and | ar ge- capaci ty
HDD provi des a | owcost, high-perfornmance storage
Ineosean HdDeshmed inkatideo caneerapbihellikepwhga pevercsipply to
it is inportant to efficiently utilize the
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order to aSsure that the 5 hybrid storage data is
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reproducible. To avoid this, it is necessary to periodically update the file system
in a predetermined area in the HDD, which however will cause the recording speed
to be lowered considerably. On this account, the Patent Document 4 proposes
| that an area in which the file system to be updated is allocated to the nonvolatile
semiconductor memory to protect data without lowering the transfer rate.
| The nonvolatile semicbnductor memory being used only as a transient data
- area while the HDD is used in a steady state, a combination of the small-capacity
nonvolatile semiconductor memory and large-capacity HDD provides a low-cost,
high-performance storage device.
Note here that in the hybrid storage device, it is important to efficiently utilize

the small-capacity nonvolatile semiconductor memory in order to assure that the



device wites data to the HDD area and nonvol atil e

sem conductor nenory area wthout differentiation

bet ween the areas, the nonvol atile sem conductor

menory area wll be consufed to the full extent

wi t hout making the nost of its advantage. It is

possi bl e that a DSC, potable nusic player, video

canmera or the |like as a host device accesses the

.hybrid or age devi.ce. e latest, DSC and the Jike.is
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Itnig o ssibdo that el DS potalde mssic phayerpiadeiol @amera or the like as a
sem conductor nenory area and HDD area in the hybrid
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effectively be utilized.
- storage device.

However, since the general-purpose device such as PC manages data on the
basis of a predetermined file system, so it cannot make recognition between the
nonvolatile semiconductor memory area and HDD area in the hybrid storage
device. That is, since the geheral—purpose device such as PC can only recognize
the hybrid storage device as one storage, it is adapted to start data record to the
nonvolatile semiconductor memory area and record data to the HDD area when the
nonvolatile semiconductor memory area becomes full of the recorded data or to
- record data to the HDD area after the HDD is started up and record (iata to the
nonvolatile semiconductor memory area when the HDD area becomes full of the

recorded data. Namely, the advantage of the hybrid storage device cannot



Di sclosure of the Invention It is therefore desirable

to provide a conposite nenory device having a

nonvol ati |l e sem conduct or nmenory area and HDD area and

to and fromwhich data can be recorded and reproduced

with effective utilization @f the advantage thereof,

a nethod of witing data to the conposite nenory

device and a programfor witing data to the

0 site.mepory device. According an aspect of the
effechve glh?uﬁlh%f‘éﬂoi on, there is provided a comnposite

menory device conprising: a recording nmedi um having a
Disclosurstofdhe dnemtianassi gned a first physical address; a

nonvol atil e recordi ng nmedi um having a second data area

ashi therdore GREABIE tapovidad confyRRe méiﬁ@gﬁﬂewce having a

identification informtion tabI e assigned | ogi cal
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be connect ed: recogn|2|ng nmeans for recognizing a
a methesk ofowviting (béfn theeebrmpositeemientary fdevise program for

identification information table reading neans for

writing datarto théeompdeiié inidraaity @svicélf ormation table fromthe
nonvol atl | e recording medium an information selecting
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table read by the identification information table
VG Ol g@gmgum having a first data area assigned a first physical address;

anonvolatile recording medium having a second data area assigned a second
physical address, and an identification information table assigned logical addresses
for managing the first and second physical addresses and having predetermined
- identification information written therein at each of the logical addresses;
an interface to which a host device is to be connected;
a recognizing means for recognizing a host device connected to the interface;
an 1dentification information table reading means for reading the
- identification information table from the nonvolatile recording medium;

an information selecting means for selecting a logical address where the
predetermined identification information is written on the basis of the result of

recognition supplied from the recognizing means and identification information



a converting nmeans for converting a | ogical address
selected by the identification information selecting
nmeans into a first predeterm ned physical address
corresponding to the first data area and into a second
predeterm ned physical address corresponding to the
second data area; a data allocating neans for

al l ocating data supplied fromthe host device
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identificaon dufosmatien selecting measissntoot firsteredeterminedgihysical
address; and a second witing neans for witing the

addregaterraspochnge e the fifse dsecaed addtiatod Secondypredtetrained
al l ocating neans on the basis of the second physi cal
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physi cal address, a nonvolatile recording nmedium
conngesed tythe intertase tadee fizstar sgoend dats ares oodhe bpsigsifche

address, and an identification information table
convaswngnade boghe abnwettingsaesnd,or managing the first and

second physical addresses and having predeterm ned
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connected to the interface;
of the first physical address; and

a second writing means for writing the data allocated to the second data area
by the data allocating means on the basis of the second physical address.

According to another aspect of the present invention, there is provided a
method of writing data to a composite memory device including a recording
medium having a first data area assigned a first physical address, a nonvolatile
recording medium having a second data area assigned a second physical address,
and an 1dentification information table assigned logical addresses for managing the
first and second physical addresses and having predetermined identification

information written therein at each of the logical addresses, and an interface to

which a host device is to be connected, the method comprising:



an identification information table reading step of
reading the identification information table fromthe
.nonvol atile recording nediunm an information selecting
step of selecting a |ogical address where the
predetermned identificatiofp information is witten on
the basis of the result of recognition supplied from
‘the recogni zing step and identification information
table read in the identification information table
RSP EZIE oD o seeranizing hest deyicecompseicd g tée interface;
| ogi cal address selected in the identification

ianf dentificasrorsimfernation tabéprdading step iof seading die¢ Rlentifiedtion
physi cal address corresponding to the first data area
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corresponding to the second data area; a data
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recogmtion sepplidd Honr thegesogpzing step ard edantification linfoertriation table
inthe first data area on the basis of = the first
read phitriidehtiAcklismfoBnstion sMleRshdifig biepg step of writing
the data allocated to the second data area in the
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device including a recording nmediumhaving a first
corregponding ¢ thesSrsjelatn areqiansinio a second predetermined physical

address corresponding to the second data area;

a data allocating step of allocating data supplied from the host device
connected to the interface to the first or second data area on the basis of the
conversion made in the converting step;

a first writing step of writing the data allocated to the first data area in the
data allocating step at a predetermined location in the first data area on the basis of
the first physical address; and

a second writing step of writing the data allocated to the second data area in
the data allocating step on the basis of the second physical address.

According to another aspect of the present invention, there is provided a

program for having a computer write data to a composite memory



physi cal address, a nonvol atile recordi ng nmedi um
havi ng a second data area assigned a second physica
address, and an identification information table

assi gned | ogi cal addresses for managi ng the first and
second physi cal addresses @nd having predeterm ned
identification information witten therein at each of
the 1ogical addresses, and an interface to which a

.host.,device is .o be gconnect.ed, th rogram.,
devigtomohicii 8 Fegdrdite MidiRITEag adfrst dafimrs ancaehadirst
devi ce connected to the interface; an identification
physical addgess.cnnennlatiteregprding meedim havisigreysadesd data area
identification information table fromthe nonvolatile
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the result o recognit rom-t

recogni zi step.and . dentificati.on inforpati.on table
and a0 Pt Ranith el iRt RO inioFSelial At Btk s ghcy ¢ the
i stg(ﬁ)' a converting step of converting a | ogical
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prograddcanprising: r esponding to the first data area and into
a second predeterm ned physical address correspondi ng
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an information selecting step of selecting a logical address where the
predetermined identification information is written on the basis of the result of
recognition supplied from the recognizing step and identification information table
read in the identification information table readihg step;

a converting step of converting a logical address selected in the identification
- information selecting step into a first predetermined physical address
corresponding to the first data area and into a second predetermined physical
address corresppnding to the second data area;

a data allocating step of allocating data supplied from the host device

connected to the interface to the first or second data area on the basis of the

conversion made in the converting step;



data allocating step at a predeterm ned |ocation in

the first data area on the basis of the first

physi cal address; and a second witing step of witing

the data allocated to the second data area in the

data allocating step on thggbasis of the second

physi cal address. According to another aspect of the

present invention, there is provided a conposite
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COMpPRELE MYEPPDIQIFH ECBPHSINE t he interface; an

identification information table reading neans for
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addresses for managing the first and second physical addresses and having written
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therein identification information that data write at the physical addresses is
refused and a second identification information table assigned logical addresses
corresponding to the second physical address and having predetermined
identification is written at each of the logical addresses;

an interface to which a host device is to be connected;

a recognizing means for recognizing a host device connected to the interface;

an identification information table reading means for reading the first
identification information table or the first and second identification information
tables from the nonvolatile recording medium on the basis of the result of

recognition supplied from the recognizing means;



predeterm ned identification information is witten on
the basis of the first identification information
table or the first and second identification
information tables read by the identification

i nformati on tabl e readi ng Jneans; a converting neans
for converting a | ogical address selected by the
identification information selecting neans into a
first predeterm ned physical address corresponding to
the first data area and into a second predeterm ned
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) basis of the conversion nmade by the converting neans;

identificatipn infarmatign tahle or the fivetiandsgeonbideatification cafoehation
the first data area by the data allocating neans at a

tablespread diyetheiidettifi @tidin idforntatidietablé fdaddat meahsa on the
basis of the first physical address; and a second
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provided a nmethod of witing data to a conposite
addreppepmesppadingta thelfirst datazarezend ditoq secoud predetermined
first data area assigned a first physical address, a

physiealddredsi doerespendingitoghereias datuiafen;a second data
area assi gned a second physical address, and a-first
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-conneacgéjc{ & %Sm_ err]fiacg © itl?eg ﬁ\f\gtiotrts%gond data area on the basis of the
-conversion made by the converting means;

a first wiring means for writing the data allocated to the first data area by the
- data allocating means at a predetermined location in the first data area on the basis
of the first physical address; and

a second writing means for writing the data allocated to the second data area
by the data allocatihg means on the basis of the second physical address.

According to another aspect of the present invention, there is provided a
method of writing data to a composite memory device including a recording
medium having a first data area assigned a first physical address, a nonvolatile

recording medium having a second data area assigned a second physical address,

and a first identification information table assigned logical



therein identification information that data wite at
t he physical addresses is refused and a second
identification information table assigned | ogica
addresses corresponding to the second physica
address and having predetefpmined identification is
witten at each of the | ogical addresses, and an
interface to which a host device is to be connected,
the nethod conprising: a recognizing step of
recogni zi ng a host device connected to the interface;
an identification information table readi ng step of

addreseesdfon gnarteeifg thet first dadtse¢ombphysicalrddoresses and habirgs written
the first and second identification information
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~ host @ldéehIoWR) @iliRetdd) thdmettitinéorhpfisingon | nf ormat i on

sel ecting step intd a first predet erm ned physi cal
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connected to the interface to the first or second data
1dentﬁiceaon rnfcrmatiasi teblef ort the first ancbsacensli identificatiominfhemation
converting means;
tables from the nonvolatile recording medium on the basis of the result of
recognition supplied from the recognizing means;
an information selecting step of selecting a logical address where the
predetermined identification information is written on the basis of the first
identification information table or the first and second identification information
~ tables read in the identification information table reading step;

a converting step of converting a logical address selected in the identification
information selecting step into a first predetermined physical address
corresponding to the first data area and into a second predetermined physical
address corresponding to the second data area;

a data allocating step of allocaﬁng data supplied from the host device

connected to the interface to the first or second data area on the basis of the



afirst wiring step of witing the data allocated to
the first data area in the data allocating neans at a
predeterm ned location in the first data area on the
basis of the first physical address; and a second
witing step of witing thgidata allocated to the
second data area in the data allocating step on the
basis of the second physical address. According to
anot her aspect of the present invention, there is

conversfotl Afdedn thE 88hveRihgmélAs N9 @ conputer wite data
to a conposite nenory device including a recording
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havi ng a second, data area assi ghed second physi cal,
allocalies BYNs 2ha PIcdGtFERITEd deatan; Bt s shA®RMET O thebREs of

assigned | ogi cal addresses for managing the first and
the fisst plvydiqahpddreas; anddr esses and having witten therein

identification information that data wite at the

AR¥sbER WrRtl §ep of wiktineiHeshfla aBbcatdd $6 8Rsbcond data area in
identification information table assigned | ogical
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itten at each of the | qgical addresses, _and an |
ApRordiRg tq 8hgiheE Asnect RELIC BRsseBINVEntigh iicEs isovided a
the program conprising: a recognizing step of
progmast fyyrhiasiing a commtteriwyite datadoreciragosite tiemonytdaviecrcluding
an identification information table readi ng step of
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the Tirst and second identification informtion
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physitc:gle a&&%&% re‘zinéianﬁrs[cr?c?er}l%i;ﬁcation information table assigned logical
addresses for managing the first and second physical addresses and having written
therein identification information that data write at the physical addresses is refused
and a second identification information table assigned logical addresses
corresponding to the second physical address and having predetermined
-identification is written at each of the logical addresses, and an interface to which a
. host device is to be connected, the program comprising:
a recognizing step of recognizing a host device connected to the interface;
an identification information table reading step of reading the first
identification information table or the first and second identification information

tables from the nonvolatile recording medium on the basis of the result of



an information selecting step of selecting a | ogical
address where the predeterm ned identification
information is witten on the basis of the first
identification information table or the first and
second identification inforjgation tables read in the
identification information table reading step; a
converting step of converting a |ogical address
selected in the identification information selecting

recogtitibnisappliéd fiions thanfeeaghﬁﬁﬁg ARAnRhysi cal address
corresponding to the first data area and into a
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data allocated to the first data area in the data

tablealread it theddemtéficatitin mformatse table echding sfepon in the
- first data area on the basis of the first physical
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. al L. ocat | ng st on t basi.s of .t he .second.physi cal .
inforfidReleipd sieh Rl pdTsoeEeraRiaGial feBisS bidpsponding
invention, there is provided a conposite nmenory
to the digstedata argaransd ingp aéee@tsbptﬁdcrgenmngg physicalagdicss r st
data area assigned a first physical address; a

corrgzpondingttolthe secmdidatg anexi um havi ng a second data area
assigned a second 15 physical address, a first
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connected to the interface to the first or second data area on the basis of the
- conversion made in the converting means;
a first wiring step of writing the data aliocated to the first data area in the data
allocating means at a predetermined location in the first data area on the basis of
- the first physical address; and
a second writing step of writing the data allocated to the second data area in
- the data allocating step on the basis of the second physical address.
According to another aspect of the present invention, there is provided a
composite memory device comprising:
a recording medium having a first data area assigned a first physical address;

a nonvolatile recording medium having a second data area assigned a second



assi gned a second physi cal address and havi ng
predeterm ned identification information witten at
the first | ogical address and a second identification
i nformati on tabl e assignedjs® second | ogi cal address
corresponding to the second physical address and
havi ng predeterm ned identification information
witten at the second |ogical address; an interface

.t ich a_host device is to be connected; a
physical e@@ﬁ%i %@%@mﬂﬁ%@%@&@ﬁm@nﬁg tablgssigned; a second data area
connected to the interface; an identification

assignedhaecand physiehl addessland hawans pfeadetéretidedddehefitatich
and second identification infornmation tables fromthe
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.predeterm ned identification information is witten
physichl addrekeafid having piedeidrntatd ddentificatiot informatiba weieen at the
' by the identification information table reading
second'R1&il addpagond information sel ecting neans for
selecting thé second | ogical address where the

l.e ermned jdentifjcation informatiopn is witten
agﬂgﬁfaﬁgr{ééﬁl}ﬁh ael?(bsé ViGelRip e con ion table read
by the identification information table reading neans
agpcegrazigsingans forrrecogsuling athase deyitetdommestaabta the interface;
fromthe recogni zing neans; a conversion table
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second ideftifichfiSh 'ﬁ?foirﬁ‘pati%%l { ei:sni%orrﬁe rcles’rxé?lr{]\r‘]lolatile recording medium on
the basis of the result of recognition supplied from the recognizing means;

a first information selecting means for selecting the first logical address
where the predetermined identification information is written from the first
identification information table read by the identification information table reading
means;

a second information selecting means for selecting the second logical addréss-
‘where the predetermined identification information is written from the second
1dentification information table read by the identification iﬁformation table reading
means on the basis of the result of recognition supplied from the recognizing

means;

a conversion table generating means for generating a conversion table in



second | ogi cal address selected by the second

i nformati on selecting neans are associated wth each
ot her; a converting nmeans for converting the first

| ogi cal address selected by the first identification
i nformati on sel ecting neangginto a first predeterm ned
physi cal address corresponding to the first data area
and the second | ogical address selected by the second

which tHedfir¥Rldgdehl Sldesksistlic tHe iRt PhfoARAAGN selecting means and
predet erm ned physical address corresponding to the
. 1 f
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assoc WO €458 HBET:s of the conversion made by the
- converting neans; a first wiring neans for witing the

agonvertingdaeans fos coneertingshe dustdogicahadgresthsclectad by the first
all ocating nmeans at a predetermned |location in the
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converting nmeans; and a third witing neans for

addregy conresp tor thetsgaond datseareacond data area by the
second witing neans at a predeterm ned | ocation in

4 Hatafdllozhtiog nveamsdor allotdiinghdiah supplied RenceRMesss device
tabl e generated by the conversion table generating
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a first wiring means for writing the data allocated to the first data area by the
data allocating means at a predetermined location in the first data area on the basis
of the first physical address converted by the converting means;

“a second writing means for writing the data allocated to the second data area
by the data allocating means at a predetermined location in the second data area on
the basis of the second physical address converted by the converting means; and

a third writing means for writing data written in the second data area by the
second writing means at a predetermined location in the first data area on the basis

of the conversion. table generated by the conversion table generating means.

According to another aspect of the present invention, there is



recordi ng medium having a first data area assigned a
first physical address, a nonvolatile recording
medi um havi ng a second data area assigned a second
physi cal address, a first identification information
tabl e having a second dataj@area assigned a second
physi cal address and havi ng predeterm ned
identification information witten at the first
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witten at, the _second |ogical address, and an
nonvolatiig feseeding medivm haviogta sesondelata ares assigned sesscend
the nmet hod conprising: a recognizing step of
physicalcaiihiesd, adist ideatifidation infoomaciohaablethavire a séeoridedata area
an identification information table reading step of
i | f'. t . 1 i i . .
s QP S i Qs uheRA g PRRIcH IR Menyification
. j ' t sult of rec bdion
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informalpr sablg aasigaed asecend lagical asldsessrqarrasponding to the second
identification information is witten fromthe first
‘physicaleatddrésscatd lnaving pfetetaniined idditdioaeiad inforidation written at the
identification information table reading step; a
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second | ogi cal address where t predet erm ne

i tifi ion information is witten fromthe second
thempg"g);atﬁdﬂﬁlg%lin h information table read in the

identifigcation information table reading step on the
paseagmzingiten eErRoognizing adwist devise soppected to thamnterdace;
recogni zing step; 18 a conversion table generating

an egerdifigpioarinfornmtimndableceading dtefpbErgadinghthenfirst and second

identification information tables from the nonvolatile recording medium on the
basis of the result of recognition supplied from the recognizing step;

a first information selecting step of selecting the first logical address where
the predetermined identification information is written from the first identification
information table read in the identification information table reading step;

a second information selecting step of selecting the second logical address
where the predetermined identification information is written from the second
identification information table read in the identification information table reading

step on the basis of the result of recognition supplied from the recognizing step;



the first logical address selected in the first
informati on selecting step and second | ogical address
sel ected by the second information sel ecting neans are
associated wth each othegg a converting step of
converting the first | ogical address selected in the
first identification information selecting step into

a first predeterm ned physical address corresponding

to the.fi&ih data area and the second | ogical address
a CONYEESIN faple genciablngdep of @enarattig & epaeensian tabdein which

into a second predeterm ned physical address

the first dogieabaddiiesys¢lectedeinshedhdt HefoAmation sekectitipastep and second
all ocating step of allocating data supplied fromthe
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or secon aarea on
. de.in the converting neans; a first wiring step of
Wlthe‘{z&ﬁ‘?'ihﬁb the data allocated to the first data area in
the data allocating step at a predetermined |ocation
aiconvéing step of @bavertagg the fitst 10gishbaddresbeeleticdsin the first
physi cal address converted in the converting step; a
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converting step; and a third witing step of witing

seconddafermation sglecting htepsinto adedand predateimiriddephysicaratldress
witing step at a predetermned |ocation in the first
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connected to the interface to the first or second data area on the basis of the
conversion made in the converting means;

a first wiring step of writing the data allocated to the first data area in the data
allocating step at a predetermined location in the- first data area on the basis of the
first physical address converted in the converting step;

a second writing step of writing the data allocated to the second data area in
the data allocating step at a predetermined location in the second data area on the
basis of the second physical address converted in the converting step; and

a third writing step of writing data written in the second data area in the

- second writing step at a predetermined location in the first data area on the basis of

- the conversion table generated in the conversion table generating step.



program for having a conputer wite to a conposite
menory device including a recording nedium having a
first data area assigned a first physical address, a
nonvol atil e recordi ng medi um having a second data area
assigned a second physicalijgaddress, a first
identification information table having a second data
area assigned a second physical address and havi ng
predeterm ned identification information witten at
the first | ogical address and a second identification
information tabl e having a second | ogi cal address
CNP%@%BQ AROHST aspect @g tiripregerisnyention theessis prgvided a
havi ng predetermned identification information

progran forhaving alemswepmaite 0y acampeiilcansmoan degive including a
interface to which a host device is to be connected,

recordivey FRIINAH HQMRS b Fird0data at LSNP ?ﬂg@fcal address, a
recogni zing a host device connected to the interface;
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physicalddFesm 2 st gRificagon o able hasing i secod data area
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secondilogi¢al iaddrassratiddointerfacento which a bostideyic0is te begronnected,
the basis of the result of recognition supplied from

the nidtieod es@@risitigny st ep;

a recognizing step of recognizing a host device connected to the interface;

an identification information table reading step of reading the first and second
identification information tables from the nonvolatile recording medium on the
basis of the result of recognition supplied from the recognizing step;

a first information selecting step of selecting the first logical address where
the predetermined identification information is written from the first identification
information table read in the identification information table reading step;

a second information selecting step of selecting the second logical address

where the predetermined identification information is written from the second

- identification information table read in the identification information table reading



a conversion table generating step of generating a

conversion table in which the first |ogical address

selected in the first information selecting step and

second | ogical address sepgcted by the second

i nformati on sel ecting neans are associated wth each

ot her; a converting step of converting the first

| ogi cal address selected in the first identification

|nfornat|on selecting step, into a first predetern ned
step orptheshasas obthe wesylt afgecespitinn swpplisdiirems thegecopnizing dep;

and the second | ogical address selected in the second

aicoheersién eable geqetdting sibppfigeheradinpes eogv@skaetablainedich
physi cal address corresponding to the second data
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with eddieothierst data area in the data allocating stép at a
predeterm ned location in the first data area on the
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a data allocating step of allocating data supplied from the host device
connected to the interface to the first or second data area on the basis of the
conversidn made in the converting meahs;

a first wiring step of writing the data allocated to the first data area in the data
allocating step at a predetermined location in the first data area on the basis of the
__ﬁ_rst physical address converted in the converting step;

a second writing step of writing the data allocated to the second data area in
the data allocating step at a predetermined location in the second data area on the
basis of the second physical address converted in the converting step; and

a third writing step of writing data written in the second data area in the

second writing step at a predetermined location in the first data area on the basis of



In the conposite nenory device as one aspect of the
present invention, since the operation of data wite
to the data area is limted according to the type of
the host device, even in case data wite is nmade from
a general - purpose device, mpldata wite will be nade
to the data area in the nonvolatile recordi ng nmedi um
unless the entire data area in the recordi ng nmedi um
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effective utilization of the advantages of these
host devicedeven inectise datawrite icimtde droriangeneedlmapase device, no data
program as ot her aspects of the present 1nvention,
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* In the data writing method and program as other aspects of the present
invention, since data is written to the composite memory device that limits the
operation of data write to the data area according to the type of the host device, in
case a general-purpose host device is connected to the composite memory device,
no data write will be made to the data area in the nonvolatile recording medium
unless the entire data area in the recording medium is "already allocated’. Therefore,
- even after data write is made from the general-purpose device, each of the method
‘and program permits a dedicated host device to write data to the recording medium
low in bit cost and nonvolatile recording medium advantageous in quick response,

low power consumption, etc. with effective utilization of the



In the conposite nenory device as anot her aspect of
the present invention, since the operation of data
wite to the data area is |limted according to the
type of the host device, in case data wite is nade
froma general - purpose devie, no data wite will be
made because it is inhibited to wite data to the
entire data area in the nonvolatile recording nedi um
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present invention, since data is witten to the
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entire data area in the nonvolatile recordi ng medi um
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) a_spec@ of the present
mvention, since data is written to the composite memory device that limits the

operation of data write to the data area according to the type of the host device, in
case data write is made from a general-purpose host device, no data write will be
made to the data area in the nonvolatile recording medium because it is inhibited to
write data to the entire data area in the nonvollat.i_lel rgcording medium. _"__I'hergf_(_)_re,
. even after data write is made from the general-purpose device, each of the method
and program permits a dedicated host device to write data to the recording mediuin
-low 1n bit cost and nonvolatile recording medium advantageous in quick response,

low power consumption, etc. with effective utilization of the advantages of these



i nvention has an FAT open to external devices and
whi ch manages the data area of the recordi ng nmedi um
and an FAT used only in the recordi ng nedi um and which
manages the data area of the nonvolatile recording
medium limts the data wi)3e to the data area
according to the type of a host device connected to
' rface and copies data witten in the data
recorgﬁl allngé&t he nonvol atile recording nediumto the data
area in the recording nediumafter conpletion of the
dhifge s e@mpesitemegeorardgviceas parfbenaspectief theepresent
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made from the general - purpose device, the conposite
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_aspects of the present invention has an FAT open to
copieexiate waittedenithe slatarateaioif the nemagetild fveorting medianofo the data
the recordi ng nedi um and an FAT used only in the
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the nonvol atile recording nedium wite
j ry.- ' Lehdkmts the data wite t
purp i REEIG AT EAR R Rfe MG Pty o ob opd S ot b the
éonnec ed to_the hnt rface, so in %_ase t he host device
recordgigpedann: oEyerealiak dataarets is rade o thegenmakpuipose
.ho data is witten to the data 24 area of the
devicaptireaiompositerrmennody dgvicedarmitswhdédicaed drse deviee to write data
connected host device is a dedicated one, data is
to theWebbiding hRedifith RN KPR CokCari Ao ¢b A1 RAbHThE Medilif
advantageous in quick response, low power consumption, etc. with effective
utilization of the advantages of these recording media.
Since each of the method and program as other aspects of the present
- invention has an FAT open to external devices and which manages the data area of -
the recording medium and an FAT used only in the recording medium and which
manages the data area of the nonvolatile recording medium, write data to the
composite memory device which limits the data write to the data area according to

the type of a host device connected to the interface, so in case the host device

connected to the interface is a general-purpose one, no data is written to the data



witten data is copied to the recordi ng medi um
Therefore, since no access to the data area of the
nonvol atile recording nediumis permtted for both
data wite and read in case a general -purpose host
device is connected to the interface of the conposite
menory device, even after data wite is made fromthe
general - purpose device, each of the method and

ogram pernmts a_ dedi cated host device to wite data

area o f@em@éwp &fbdﬁﬁgdhw medinzywhilgin casssthegoanected host device

nonvol atile recording nedi um advantageous in quick

is a dedieaeanoite, datyisp@yietenaonbe fvhivohtilerécordind n&idiest Andthe
utilization of the advantages of these recording

it TR RSB G P, REGHE PR 0 e

gﬁgrent from he fol] ow ng detail ed description of
data arg &ﬁl%ﬂﬂgolafl § Freopdingamedivm ds peomitiad for both wlata write and
conjunction wth the acconpanying draw ngs. Brief

read inese rai gariepal-pirpose hosedévige id-ténndcted 1@ the dtkridt@or die
of the conposite nmenory device as an enbodi nent of

compo&ﬁ@ g%@%@ﬁ&ev Ry eé’%é IF A Vgnfesls%ﬁ&e ?ro% Uk ggh%gi%qfrpose

|nc ude he conposite

sovice SR el it ST LSRR e

FIG 1. 25 FIG 4 shows the neaning of i dentification
data toith¢ cecantlinmmedig lo% hbiteoshend aohivglatid rerordfngamedium
di rectory area.
advantageous in quick response, low power consumption, etc. with effectxve
utilization of the advantages of these recording media.
The foregoing and other features, aspects and advantages of the present

invention will be come apparent from the following detailed description of

embodiments of the present invention when taken in conjunction with the

‘accompanying drawings.

Brief Description of the Drawings

FIG. 1 is a block diagram of the composite memory device as an embodiment

- of the present invention.

FIG. 2 is also a block diagram of an HDD included in the composite memory
device shown in FIG. 1.
FIG. 3 is a block diagram of a memory unit included in the composite

memory device shown in FIG. 1.



FIG 6 shows a first flow of operations nade for
witing data supplied froma host device to the
conposite nenory device. FIG 7 shows a second fl ow of
operations made for witingdata supplied fromthe
host device to the conposite nenory device. FIG 8
shows a first configuration of a data area A and data
area B. FIG 9 shows a second configuration of the
data area A and data area B. FIG 10 shows a third
FIG odvsbbwsphe amé¢onsg mddderitafication informatiansuppl i ed from
the host device to the conposite nenory device. FIG
Fﬂ@.%ﬁwmé%h?ﬁgu}é BEaQﬁFé yostgaTRde for writing
data supplied fromthe host devirce to the conposite
ry devige. FIGS.,. 12A and 12 ow a.third .
PG pistiaRSd Gt o ing opraiiate 3agvafling thi upplied from a
FIG 13 shows a fifth flow of operations nade for
host demi¢e tnthedenmpesippiicdory devicehe host device to the
conposite nenory device. FIG 14 shows a sixth flow of

FIBeT 3hbM3s §Rdadi Rowvse dperatidnd malenPl vasihg dta M%)lied
host device to the conposite nenory device. Best de.

0 Lyin t the l.nvention The present invention
from tjShaflvedh B eqmfindld BEmER.Ii6Ey oo | nel udi ng.a
. hard di sk drive (HDD) having a disk-shaped recording
FHed8 showss frsteenfigaration 26 a datal aceandrans] datajasea B.
recordi ng nmedi um such as flash nmenory or the |ike and
FIG. 9ishotvs setond @iinehtibhofBDdancudat R aademtobrdB.

"nonvol atile recordi ng nedi um are

FIG. 10 shows a third flow of operations made for writing data supplied from
the host device to the composité ‘memory device.

FIG. 11 lshows a fourth flow of operations made for writing data supplied
from the host device to the composite memory device. |

FIGS. 12A and 12B show a third configuration of the data area A and data
area B.

FIG. 13 shows a fifth flow of operations made for writing data supplied from
ther host device to the composite memory device.

FIG. 14 shows a sixth flow of operations made for writing data supplied from
the host device to thé composite memory device.
Best Mode for Carrying Out the Invention

The present invention is directed to a composite memory device including a

‘hard disk drive (HDD) having a disk-shaped recording medium installed therein



handl ed as an integral area on the basis of a
predeterm ned file system It should be noted that an
exanple in which an MsS-DOS-conpati ble FAT (File
Al'location Table) file systemis adopted as the file
systemw || be explained below. As shown in FIG 1
t he conposite nenory device, generally indicated with
a reference nuneral 1, includes an HDD 10 havi ng
installed therein a recording nedium2 having a data
and a mns@la!tﬂlerremrdmganethnm such asvfliash nzeitiogser wid likband in which
referred to as "physical address" hereunder) is
[ I
2 data 38 SINGE DT h8 i %“}ﬁ. S SR oRilB e #‘ hitfum are
r,ecordin dium 3 V|n a data are
bandleggit s nigb T AR Eh BT DA Ripdi ?(EE Sehiee Thshould
the data area A is assigned to each data having a
be notest Buid asraxanapl esinaehihdin MO8 raanpatiblie FAF Bile ddlocation
t abl es each havi ng predeterm ned |dent|f|cat|on

Table) lfﬂé @fy@f@iﬂ Eﬁadtﬁptbﬂ%@ tAé MESPsERIRAN bere%gﬂ{nﬁe

addr ess be referred to as ess

der h n, a deyice recogni.tion uni .
NGB %5‘5 B fieorlapile SonSis diube dhnctaily icfled with a
read the identification information table from the
referenggmisnenal |Le incJudes pm dIB01 Q hagingriastdleddthereih agiecarding
address where predeterm ned identification

medium havig #daiaSarehiA §€RvHich bR ddesk @Fhich %dﬁ?@éd'ﬁulpf}e referred
- the recognition made by the device recognition unit

to as "G BIARKES HerfPd R PR Tee Cro g8 BT B E5Ea,

addr ess correspondl ng to the data area A or into a
Predet‘%r@hlaﬁa St @é@@n&wn@gg% #n¢lyding 2 penyolatide recosding medium 3
on the basis of a predeterm ned one of the
~ having aidathi drex 8 irwhich arseries ofl addadskesstastingly ddttathal foperideéss in

16 to assign data supplied fromthe host device to
the dathldkba A is assigned to each data having a predetermined size and
identification information tables each having predetermined identification
~ information written at each memory predetermined address (will‘be referred to as
"logical address" hereunder) therein, a device recognition unit 13 to recognize a
host device 4, a processing unit 14 to read the identification information table from
the nonvolatile recording medium 3 and select a logical address where
predetermined identification information is written on the base of the result of the
recognition made by the device recognition unit 13, a converter 15 to convert a

logical address selected by the processing unit 14 into a physical address

corresponding to the data area A or into a memory address corresponding to the



10 or nmenory unit 11 on the basis of the physica

address or nenory address resulted fromthe

conversion nmade in the converter 15. The conposite

menory device (wll be repprred to sinply as "device"

wher ever appropriate hereunder) 1 is connected to the

host device 4 such as a dedi cated or general - purpose

one via an interface 12 conplying with any one of the
ndards | DE, SCSI, FC or USB. Note that the data

data ar&ﬁ Omthersis of pipredetaesinadsent pf thsidentification information
reference to FIGS. 8, 9 and 12. Also note that the

tables,’ adﬂoﬂmtael@chmtlai@vas@pgn dataauppliell Fakl B8 lﬂ:%‘( uéﬁc'éuptb HDD
video canera, digital canera, nusic player or the

0 ﬂl?ﬁﬁ? S 53t R A ARG i B s

osite menory device 1. It is, for exanple, a
resultedd wethe[onyeEsion maga inihe Gﬂﬂéﬂﬁﬁl’Mt i n{Bhe pemposise memory
an ldentify Device Command (as in the ATA standard) to

devicet(mdlldevieferréd ap dimplyoay tdeVdcdawheBd s dp@i@ﬁﬁ%'l@?e@ﬁﬁer) 1is
the device 1, to thereby recognizing easily that th

comedBY16 s I AOTRIR 2D Lyt AE S S IBRRLTHR via o

f @?d t hat |n t.his enmbodi nent, the "dedi cated host
inter as% g Wity ene pé the slandands Hpkt SCSI, FEromdies.

differentiati on between the [13DD 10 and nenory unit
Notg thtithe datd areae Adand B ndll berdebetibell ihdegdil 1408r With
ot her hand, the "general -purpose" host device is a

referelfé@\tbqqgglrga? £n®Pf2 recording and reproducing data on
asis of a peculiar file system such as 28

ARG O el R Bt devics” e Aplievie dkire mych o
configuration not defined in the file system It

- video camagriag digital camera, music player or the like, capable of recording and
reproducing data efficiently on the basis of the advantage of the composite memory
device 1. It is, for example, a device capable of issuing; when put into operation,
an Identify Device Command (as in the ATA standard) to the device 1 and
acquiring parameter information on the device 1, to thereby recognizing easily that
the device 1 is a combination of the recording medium 2 and nonvolatile. recording-
medium 3. It should be noted that in this embod.iment, the "dedicated host
device" can recognize the device 1, that is, can make differentiétion between the
HDD 10 and memory unit 11, which will be described in detail later.

On the other hand, the "general-purpose” host device is a device capable of

recording and reproducing data on the basis of a peculiar file system, such as



be noted that in this enbodi nent, the "general -purpose

host devi ce" can recognize the conposite nenory

device 1 as a single data area without being able to

recogni ze the device 1, thag is, make differentiation

between the HDD 10 and nenory unit 11. As shown in

FIG 2, the HDD 10 includes a read/wite head 20 to

wite data to the recording nmedium 2 and read data

fromthe recording nedium2, a drive unit 21 to
personabeampuiere rkheogenargl-puapene osdexigereataot acturately recognize

velocity in a predeterm nation direction, a servo

a memoPy idedidestiavdRg acotiuratioh it iR fiedGn RS 36 | b}/ﬁenﬂ ni It should

21, a read/vvrlte channel unit 23 to process Suppl i ed

v noF iR s SOSAFANE SRR e S aBSE Y fedShmize

control the servo control ler 22 and read/wite channel
the cogppsite memopy devisedr ag Tngle dota mpa witheut being able to

predeterm nation conputation to set a necessary
recognizenttrndevioe 1, fait dgEheke UofferpeiatibhBetRbeh ke §EDE°10 and
controller 22 read/wite channel unit 23, etc. and

nirtqqordl ng nedium2 to which data is vvrltten and

mwhi ch data is read. The servo controller 22
co rols ﬁ]& rive unit 21 to rotate the recording
%e@l piheddDd? H0hagludesgereag/writehead 20 to write data
predeterm ned direction, and also controls the

to the mcprding médiume 2raniifoad d=ta fead (B récurdageatdlivm B a drlve unit
predeterm ned I|ocation in the recording nmedi um 2

o 0 50KEBOSRRB eBy Z A AU R 17

er a at the tine of dafa wiitin
predetQaANaRTesioR: 2 6HTe SantToUer £ado gattrobfe %acﬂio pod drive
. _and convert the encoded data
unit 21, a read/write channel unit 23 to process supplied data in a predetermined

memo

manner, a buffer memory 24 to provisionally save data, an HDD controller 25 to
control the servo controller 22 and read/write channel unit 23, a proccssor (CPU)
~ 26 that makes a predetermination computation to set a necessary command and
parameter for operation of the servo controller 22, read/write channel unit 23, etc.,
and the recording medium 2 to which data is written and from which data is read.
The servo controller 22 controls the drive unit 21 to rotate the recording
-medium 2 at a predetermined velocity in a predetermined direction, and also
controls the driving of the read/write head 20 for access to a predetermined
location in the recording medium 2, corresponding to a physical address supplied

from the converter 15,



into a digital bit string matching the characteristic
of the recording/reproduction system and then supply
the converted data to the head 20. Al so, the
read/ wite channel unit 28operates, at the tinme of
data reading, to renove a high-frequency noise froma
read signal supplied fromthe head 20 and then
digitize the read signal by an anal og-digital
onverter. (ADC), process the digital signal by the
Tﬁlﬁfﬁ yrite; ghamngb it e opgratese  thedimeiad data avritiag, to encode
denodul ate the decoded signal. The buffer nenory 24 is

(modutase) datial sagphigd tthemHbP daentliotdter 18andajorivieet therencotled data
data witing, to provisionally save data supplied from

into a (‘Cl{%?ai‘ Bfttstﬂﬁg :n‘in%tcﬁleﬁ’%ﬂ)fe# %g@feﬁstié‘?Z?@%E@({O@é@}%ﬁé}ggdﬁ&?%

a anmoun er nmenory
redetermi ned one, data is read fromthe buffer nenpry.
systenb ng bR RupPa-Renerisd dahih thehedd 2o Alsey theiread/mite
channel unit 23. Also, the buffer nenory 24 is

channed amit 2B lopdraigs, td ¢hdime ofitlatl deadinRg to a¢mbke a high-féquency
data reading, to provisionally save data supplied

; . ' iit . _

noise £661% 16 Bl g aRt e N30y ISP ality e signa
redet erni,ned one, is read . fromthe buffer .

by an M%ﬁ&ﬁalm‘@ﬁf@r K@@&tf&cw @&;sﬁgnt%loﬁlgaaﬁm %gxammum
device 4 via the data allocator 16 and interface 12.

likelihppd decodiagmufthedikep and\thed deprdul ate thedetbéded sigmahf
_ data reading and witing, to provisionally save data.

The BuffdrimémoPy 2468 sl RA by &l DI BhirBIRF 29, htlthe time of
performance due to a difference in'transfer rate

o PRGBS SRR S RS v the

read/wijte channel unit 23 and between the buffer
allocatgg 4 y When e datasamannbisnthsy bufferomerioryiikhas fachné a
FAT file systemwhich will be described in detail

predetermined one, data is read from the buffer memory 24 and the read data is
supplied to the read/write channel unit 23.  Also, the buffer memory 24 is
lcontrolled by the HDD controller 25, at the time of data reading, to provisionally
save data supplied from the read/write channel unit 23. When the data amount in
the buffer memory 24 has reached the predeterinined one, data is read from the
buffer memory 24 and the read data is supplied to the host device 4 via the data
allocator 16 and interface 12.  Also, the buffer memory 24 operates, at the time of
data reading and writing, to provisionally save data. Thus, it is prevented from
being deteriorated in performance due to a difference in transfer rate between data.

The HDD controller 25 manages data transfer between the buffer memory 24



| ater, and processes the data with respect to a
format. Also, the HDD controller 25 processes the.
data with respect to encoding, error detection and
error correction wth an3rror correction code during
the format-rel ated data processing. Al so, the
recording nedium 2 is a di sk-shaped one, and has the
data area A managed on the basis of the FAT system
d.in which a, sical address_is assigned to data
and feaﬁ‘ZWﬁ% C’é%%&fr?q ,51,@’323 apfdibeswean she butfenmamonpeh and data
i ntended data format. As shown in FIG 3, the nenory

allocatonié onthe bakisdsefsthe TAT Gily ey steid whidte willibeodeserited th Aetail
and a read/wite unit 30 that wites data supplied

3 I : : no | ad |
ater, b RS NEEA R et 4 Qo "N I LR cqpoter
recor&lipn medi,.um 3, on the(f;)asi s of _.a nenory address .
25 progessiriDedtht JThEEsPERY eRI0dIng, ermoedeleflion Afd|asTor correction
) recording medium3 is, for exanple, a NAND type flash
with amenror gorrectibn( cede durisgithis forrnapseslatetl digh préfessate or
the |like) adopting the FAT file system and has the
[ : i e
AR %@f&%r(ﬁn#%@ﬁilﬁﬁvﬂsiae{]ﬁg%Pgéegg%:é S16 hab @Ee ééaét area A

addresses) starting essint

: ar ea f .th e ing medium 2. is assigned to each
‘managefl 6 ‘ﬁ%@?ﬂ@ of tﬁ? S0 e e whishn PhEREA Ao
. information tabl es each having predeterm ned
assignedderdata hewtngoeadhpredeteriminedwsizetdepeadingapon an intended data
predeterm ned nenory address. 31 In this enbodi nent,

formatt he data area A in the recording nedium 2 and data
area in the nonvolatile recording nedium3 are

Ab Qﬁg&ﬁ%ﬁ@%s, ‘?ﬁlc %13&131%1 ﬁﬁ‘i-{ 1(1Fiin|cﬁ1des the non\folatile recording

medium 3 and a read/write unit 30 that writes data supplied from the data allocator

- 16 to the nonvolatile recording medium 3 and reads data from the nonvollatjle
recording medium 3, on the basis of a memory address converted by the converter
15.

The nonvolatile recording medium 3 is, fdr example, a NAND type flash
memory card (memory stick, compact flash, SD card or the like) adopting the FAT -
file system, and has the data area B in which a series of addresses (memory
addresses) starting with the top address in the data area A of the recording medium
2 is assigned to each data having a predetermined size and identification
information tables each having predetermined identification information written at

each predetermined memory address.




Al l ocation Table) file system and nmanaged as an
integral data area. Here will be explained the FAT
file system The "FAT" is a table showing how a file
Is stored in a cluster, angjprovides a format system
to manage the host device 4 on the basis of this
table. The "formatting"” is a process of zoning and
rearrangi ng a data nmenory area by areas each having a
redet aﬂhned size and assigning a nunber (physica

Iy s € peahcthedlaty peea diadhairdcomsting amsbiunn? ead data area

The formatting consists of a so-called physi cal

in the femvalatilen@conding mbduin Bagl ihtgieed KiRelvn the U TiFle
nmedium 2 is divided into areas called "sectors”, and a

Allocafifn BRAGERIE MRk bERbEeT T R R BBl 2,
Fo e Galains fhe Ol et « ThndRW iy acRbBishowing

bytes) for recording data in the recording nedium 2.

how a filwigstosehin a chesni, and grovides enforni gyStes &f maasbthc host
m nimumunit for data recording. The host device 4

1 i | | 1" h *
device I35 1 b3S SR 6l I8KE Sorpf ik 02 BESESS ol Bpipe and
e, the files, plurality of sectors (N sectaqrs)

mana
rearranging gp@@ﬁa megaE areadeareas gach haying a predejermined-siae and

. MmMnimumunit for wite and read of data. The system
assigniageaningen éphy sidaleakivest) ig ctoh tofehé aomed ahdakbadasg@l areas.
FAT area in which a master boot record and FAT are

The foMhhfti®consifs BF &J-c Dol gﬁfﬁ%ﬁf#@aﬁgg? ‘?13 YlicRtG @k formed

address LBA "0" as viewe romthe 1 evi ce 4 and
on the el TR i e A e ea
logicalifg;r%;-tr{larigi ionnwshligltl aa;)slurality of the sectors is organized as a unit called
"cluster” to define a system area C, disk area and data area.

Also, one sector is a minimum unit (normally of 512 bytes) for recording data
in the recording medium 2. The present invention also adopts the sector as the
minimum unit for data recording. The host device 4 uses a logical block address
'(LBA) to access the recording medium 2.  Also, in the FAT file system to manage
the files, a plurality of sectors (N sectors) is taken as one ciu'ster and one cluster is
taken as a minimum unit for write and read of data.

The system area C generated according to the format includes a FAT area in

which a master boot record and FAT are written. The master boot record is a

~ sector at an address LBA "0" as viewed from the host device 4 and has a bootstrap



information on the availability of the data area is
indicated with identification information. For
exanpl e, identification information "0000h" i ndicates
that a corresponding clusger is "blank". Information
"0002h to FFF6h" indicates that a correspondi ng
cluster is "already allocated", and a correspondi ng
value indicate a nunber of a next cluster.
d Iaentl.ic tion informati oan "FFF7h" indicates that a

code an dFEQbSH%? eLh ECMgef ective". |dentification

informati on "FFF8h to FFFFh" indicate an end of file

Assbywatin BMiGeH, in tus FESp predetgrminest @forrsation seadys
al l ocated". The data area includes a directory area in

) : . . . £ Co ' _

inforntfiohfon VRl Bf thet 4ok o 1S TRREHEER il @alificBrion

. area includes Jjnfor ion on_a file pnane, extension,

infornf}igf » fi SHele, 1dentgicaopJafermarion S00N0h iadaates that a
address, file size, etc. of each directory (file) as

correspoedingiclusteGis thlank”.t hirfoemationMOI02htth FEBGH "cimdarees Bat a
to be read first when the conposite nenory device 1

corresﬂx‘ﬁécﬁﬁgfcgil@téﬁlié Uiy dlddafed 0 Qﬁﬁ'aﬁ%t%ﬂg@syoﬁﬂﬁisf%gﬁw indicate a

medi um 3 to whi ch t'nstantanéous cces

nuobel BT e st | e RoRn R Shag Sh TR ot indieates thata
1

until data access is enabled. Therefore, the
correspxbingichesterts defective"t hddepificatibn snformatiana RFRSH #
in which a physical address is assigned to each data

FRFFhNdudivgteap eAdSfeiie ok pazhhick®a cbhehSoldifis Aol A1
recordi ng nmedi um 3(i n t}tswe Menory uni tﬁoll ﬁ%s t gll%ata!{%ady

allocat@§®a B in which a nenory address is assigned to each
at'a having a predeterm ned size

The data area includes a directory area in which information in a file is
managed, and a data area in which actual data is written. The directory area
includes information on a file name, extension, attribute, latest time of updating,
starting-cluster address, file size, etc. of each directory (file) as shown in FIG. 5.

In this embodiment, the system area C to be read first when the composite
memory device 1 is energized is set in the nonvolatile recording medium 3 to
which instantaneous data access is possible, not in the HDD 10 that takes a
predetermined time from the energization of the device 1 untii data access is
enabled.

| Therefore, ﬂle recording medium 2 in the HDD 10 has the data area A in

which a physical address is assigned to each data having a predetermined size,



and the systemarea C including the FAT in which

| ogi cal addresses are associated wth the physical
addresses in the data area A and nenory addresses in
the data area B. Thereforg3 the systemarea C can be
accessed just after the conposite nenory device 1
connected to the host device 4 is turned on. The

devi ce recognition unit 13 recogni zes whet her the host

. evi ce .connect.ed to_the_interface 12 is a dedi cated
while &9 %O%Véﬁa‘éfeefespf%ﬂsi%dl&m Bdndhe mgmery uptillchas theedata area
HDD 10 and nenory unit 11 or a general -purpose unit
B in whith eapeinbey afidressis agighdd & endl ditadaviies wagedéteemiidd size
10 and nenory unit 11. The device recognition unit 13

and hE PR Syl iR, e PEIAUAR ok sl OGRS Mgoited
with BB sy e ol st ane ThEAQEy BHArGsM Ih fegita
the systemarea C stored in the nonvolatile recording

area Bnedi um 3, noves a selection pointer in the read FAT
correspondingly to the recognition result supplied

Tfh%%fok%‘,%g %yisﬁa?n hR&AY @ahi%ée%EeclrlTigxgt ?Qgﬁ ?tlf‘ér (?cglg?oﬁ‘ite memory

| ogi cal” addfess where predeterm Ion

. infermtion i.s itten. The, progessing unit 14
deviceg B‘ﬁ??%%e‘?ﬁ%ﬂ%ﬂﬁ%%a “Feo%il%ﬁ-&nﬁatﬂness to the converter
15. The converter 15 has an address conversion table
The devacergsognitiomhiigH 3 tesoghingis sehethed theskost devideed
fromthe processing unit 14 is to be converted into a

connedéd to xS itatfaeé 10850 dedeilE® Bnitthpabte Qﬁ?ﬂa‘kiﬁ’é diff€rentiation
| ogi cal address. Wen the converted address Ts a

| betweééﬁ%/h}: IéIgZiD él?)d:a[n%fﬁren{(;}?r S0 o gélnse:rg’fj—gg}ﬂoes% I}III%te not capable of
making differentiation between the HDD 10 and memory unit 11. The device
recognition unit 13 supplies the result of recognition to the proceésing unit 14.
The_ processing unit 14 includes a CPU making a computation and a RAM
(random-access memory) used for provisionally saving data; It reads the FAT
~ from the system area C stored in the nonvolatile recording medium 3, moves a
selection pointer in the read FAT correspondingly to the recognition result supplied |
from the device recognition unit 13, and selects a logical address where |
predetermined identification information is written. The processing unit 14
supplies the selected logical address to the converter 15.

The converter 15 has an address conversion table on the basis of which the

logical address supplied from the processing unit 14 is to be converted into a




address to the HDD 10. Wen the converted address is a
menory address, the converter 15 supplies the nenory
address to the nmenory unit 11. Also, the converter 15
supplies the result of con¥%fersion to the data

all ocator 16. Based on the conversion result supplied
fromthe converter 15, the data allocator 16

al l ocates data supplied fromthe host device 4 via the

. interface 12. to th .10 o nor it 1 For
physicaldrteBioty idiss omiheiaasis At the lgpabatdisss. s L pencte
fromthe converter 15, with information that the
convertashaddiessiiiia physicabadddress, thercomveser il Gtsappliphitss phaysical
address, it allocates data supplied fromthe host

addfesﬁ &Y HeHHD ViR t%én“t{l'n%;d‘cﬁigt%gt%él efdﬂr&%kgf. 'ﬂ%ﬁfbsry%cﬁ&es, the

ot her hand, in case oca
u ied.,.fromthe converter, 15 wth informati t hat
converfifey ifinlins B peGiors ad8iesSan e memopiuRd- o A% lse
address, it allocates data supplied fromthe host
convertasi Tsupplidsahehesulhbéconversion tothddatrabimeatariid. 11.
Here will be explained a first enbodi nent of the :

BRE@SBAhe wﬁ%ﬂsgﬁ; yag,h;t SL{pt‘tfH%ﬁeﬁﬁﬁl e ddifvetfeP W5dtROA 25

shown in FIGS. an shoul d be noted that as

i | 8, the 0Sj t & nepor. evi 1l as.th
allocat5 fRAoRatesdnd supelied HBS The, BorElBritk g dis thifStace 12 10
having the data area A assigned physical addresses
the HDipdHxr megrory pmih11.anfor ksampledinatase éhe datar atloptor 16 is
medi um 3 having the data area B assigned nenory
supplieald drorashe coRORE 15 owitBAhflYmaieh BvgitBE1@siea 4ddress has been
including a predeterm ned FAT. 35 Also, to handle -

converl S IRSTER AP, B A SHHE slbbleB T ShEShs: e
via the"ix711[.i3I1:‘Far(]:I;: ICZOtror %plc-)lln)d]:i) ri% t oOt qﬁ e i
. n the other hand, in case the data allocator

=

16 is supplied, from the converter 15, with inforxﬁation that the logical address has
been converted into a memory address, it allocates data supplied from the host
device 4 via the interface 12 to the memory unit 11.

Here will be explained a first embodiment of the present invention with
- reference to the ﬂow diagrains shown in FIGS. 6 and 7. It should be noted that as
.shown in FIG. 8, the composite memory device 1 as the first embodiment includes
the recording medium 2 having the data area A assigned physical addresses
0002h" to "7FFFh" and the nonvolatile recording medium 3 having the data area
B assigned memory addresses "8000h" to "8FFFh" and system area C including a

predetermined FAT.




area A and | ogi cal addresses "8000h" to "8FFFh"
corresponding to the data area B for connection to

the data area A. Therefore, in case data is witten
according to the FAT, whessthe entire data area Ais
"already allocated", data wll be witten to the data
area B. Al so, when one sector defined based on a

format has a capacity of 512 bytes and 64 such

ectors formope cluster, one cluster has a capacity
Al0, 44 Hangloothsydata aress AminghB infrerally il eachpottiers the FAT has
recordi ng nedium 2 has a data capacity of 32 kB x

assign@bit@Teto logial adiisssses MOOOGars VIFFh berrekpondiigen the data

the nonvolatile recording nedium 3 is equivalent to

e A Aol 1 S tBng R 1 s

devj.ce 4 js ., divided by_cluster, and itten to the
for congefton ta hedal@iRa doad herelose, injqgage data is wiitenaggording to
the directory area is searched for a file nanme, data
the FATowhes the ditige dataaréa Weis hdreadyFillozaldd"| dataeill ba written to
. logical address indicating the top of a first cluster
the dath arefBtracted fromthe read data, and data -
corresponding to the file nanme "File 1" are

e ntially rea romt he,dat a.area, Bon the basi s of
AT B YeBR Bebneaied 0 o R bt has Saperdy AP 1Y bytes
thereby read data. Also, in the conposite nenory

and 64 guoh sectors férem onbelistet, abevilostes has acapaeity ef 64t o 51Rdytes =
interface 12, the device recognition unit 13

32 kB 4t dund@asarsd Boih theaebofding 9Medi@ns0 hat d Sata %agﬁehizf a2 kB
one or a general -purpose one, and data wite s

< 32670 6! <RE Wl T R e S ShE SEBGBAES
| recording medium 3 is equivalent to 4096 clusters, namely, 32 kV x 4096 = 128
MB.

" FIG. 8 also Sho_ws how a file (File 1) supplied from the host device 4 is
divided by cluster and written to the data area A. When reading such file, data
written in the directory area is searched for a file name, data corresponding to a file
name "File 1" is read, a logical address indicating the top of a first cluster is
"extracted from the read data, and data corresponding to the file name "File 1" are
sequentiaily read from the data area Bon the basis of the logical address and with
reference to the FAT, to thereby read data.

Also, in the composite memory device 1, when the host device 4 is connected

to the interface 12, the device recognition unit 13 recognizes which the host device




host device is connected to the interface 12, data is
witten to the device 1 as in the flow diagramin
FIG 6. On the other hand, when a general - purpose host
device 1is connected to thgginterface 12, data is
witten to the device 1 as in the flow diagramin
FIG 7. Here will be explained data wite to the
conposite nenory device 1 having a dedicated host

. eyi ce connected to the interface 12 thereof. In step

4is,a %ﬁ{caﬁﬁle%eowp%gﬁperaﬂmg)sedew,c@dldatad@@@ isreaniealiad by the

gets ready for data wite to the data area A In case

processing ums b4 tcoafespondimpty to tise afstiltrofaiecugnitione  Weheincedéddicated
goes to step ST2. On the contrary, if the result of

host désHEE 'f'é"@(mnéic%ed1 ' iﬁ?eff%cgégf%,gcfab‘fé ?ﬁxév]rirt%%:@e%l%(féﬁﬁ% ¥4 in the |

he recordi ng nedi um by~ t

drive unit 21 upnder th contro] of the servo .
flow ARt 0.3 Bnabeihiey hand pderna peRceamieseahost device
] the rotation of the recording medium 2 reaches a
~ 1s connmoteibteethe intetfacel H2idata inemittan toutheidevideh & as énahdiflogy

medi um 2 gets ready for data. Therefore, the conposite
diagraffEioFG. Pevice 1 controls the data allocator 16 to

&t wite data supplied fromthe dedicated host device to

he=data area. B.in the.nonvplatile recording dium 3 .
Hehs ML re RaiRcdelata Jailirio e Compasiie TIamoTidevece b having a
. the data area A. Wen the device 1 becones ready for
dedicategeherdg vige cannestadhte hatiaterfas 12 tharecbntrol s t he
' data allocator 16 to wite data supplied fromthe

ST et s S8 Mt gl gy
data witY IS heldAFLEEE 3.2 B BN fb Y34 of ]%cfg%?nent is affirmative, the
device 1 goes to step ST2.  On the contrary, if the result of judgement 1S negative,
thg device 1 goes to step ST7.

The recording medium 2 starts being rotated by the drive unit 21 under the
control of the servo controller 22 as above. It takes a few seconds until the
rotation of the recording medium 2 reaches a predetermined velocity, namely, until
- _the recording medium 2 gets ready for data. Therefore, the composite memory

device 1 controls the data allocator 16 to write data supplied from the dedicated
‘host de\}ice to the data area B in the nonvolatile recording medium 3 unti} the
" device 1 becomes ready for data write to the data area A. When the device 1

becomes ready for the data write to the data area A, it controls the data allocator 16

to write data supplied from the dedicated host device to the data area A in the



data area B by searching the latter fromthe top. The
processing unit 14 reads the FAT fromthe data area
B, and depl oys the read FAT in the RAM The processing
unit 14 recogni zes, based gp the recognition result
supplied fromthe device recognition unit 13, that
the host device 4 is a dedicated one, nobves the
selection pointer to a'logical address "8000h" in the
FAT d Io%fd in the RAM and searches | ogica
recordigg media 2 g000h" to " 8FFFh" for i dentification

information indicative of a blank area with the

Iis stlep 3T Ayrthp @iomhyeositeeimeenorgvderice 1 tdetéctsliantdank elustérin the
step ST3, the processing unit 14 generates a | ogica

hl L . |

data arg8 1 85 S P B LR Bl 36 L 19 00eltind Bule4 s e

FAT frORue it AL Bngd CEPIQS therredd B iSmuthe hAMoriow processing
menory device 1 wites data to a data area

unit 14aecogsizesdbasgdian thepreedghition resdlvseppligdaficede dovicde
data area B. The <converter 15 converts the | ogical

recognftish 887 1S3URRAL (B Hdsﬁ gb‘gf&%ﬁp{soef ﬁﬁiigﬁ%ggtr;ﬁé mdye i sefection

menory address on t asis o ess conversion

. . tabke .and | 4 he o ted nenqory, agqdress to
pointer R Figi GG 400y'Se, FRRATE Rpiosednn oS i B sandscarches
. the data allocator 16 that it has converted the
logical|agigressies 48000k’ tas USIBFFl Y férr whentifieation anfermiatiprunidicatdve of a
into the nenory address. In response to the

blank dred WifffHeoselé¢tam pBmIEPPYRIt Bbvd@ in R dHAlQidl.| ocat or
all ocates data supplied via the interface 12 to

16
- Lt 11, Th 38 i il [ .
Tof Y8 R e RbosSiha 1S S ESatp 8 algRice) aghess ot phsition
area B for the transferred-word I ength on the basis

for stargmgdata waitsrtp thedletecied bbwnk area; length 0§ data to be transferred
and a command for data writing operation, and supplies them to the converter 15.
In step ST4, the composite memory device 1 writes data to a data area
corresponding to a predetermined memory address in the data area B. The
- converter 15 converts the logical address supplied from the processing unit 14 into
a memory address on the basis of the address conversion table, and supplies the
converted memory address to the memory unit 11.  Also, the converter 15 informs
the data allocator 16 that it has converted the logical address supplied from the
processing unit 14 into the memory address.
In response to the information from the convertér 15, the data allocator 16

allocates data supplied via the interface 12 to the memory unit 11. ~The memory



converter 15. In step STS, the conposite nenory device
1 issues an interrupt to the host device 4 after
witing data for the transferred-data length to the
data area B. In step ST6, 3ghe conposite nenory device
1 judges whether it should exit the data witing
process. In case the device 1 has decided to exit the
data writing process, it goes to step ST12. On the

rary, If the_ device 1 has deci dedé cont i nuouslfy

to thesia or the

unit 115l B ikidata peppliad foas e dalsalipear 1

noted that if the device 1 returns to step STl and

transfefiedewotdRingth onsthedasiseaitithefmemdeay addréssaupplicb dralatthe
area A, it wll repeat the operations in steps ST2 to

bove. In step ST7,. the conposite nmenory device 1
conver?:-egglrﬁi‘hes the data area A from the top thereof for a
bl an ter. The processipng.unit 14 noves the
Insglep &ﬁ) € ﬁgmﬁ(@tet@eﬁquﬁ evige hapsues gniptastypt tpthe Rest
FAT depl oyed in the RAM and searches | ogi cal
device ddafiterswaisingQi¥i2 for the tr@kdFEhedfdata iatghitbithbatdamarea B.
information indicative of a blank area with the

PG RS A AR i S A i
st R Ropaor dnigonin e AR Setiged hget B R
device 1 is ready for data wite to the data area A

procesgitigges toostepel B17. OmthsteemtsTg, if the dpvivecshandecided to
14 generates a | ogical address of a position for

contindhiil Ojr Wste dRkAR 1!"ng§ bhék §te eS’FPt etk M b%rlf(ﬁed ke qf the
of da t nd

ta to be ansferred a a conmand

device & hindf o e S48 mffind ﬁm iCismgare Vﬁéﬁ@%sal‘gem e data
area A:Nirt ivstzi(lelsre%g;? thteooI?erations in steps ST2 to ST5 above.

In step ST7, the composite memory device 1 searches the data area A from
the top thereof for a blank cluster. The processing unit 14 moves the selection
pointer to a Jogical address "0002h" in the FAT deployed in the RAM, and searches |
10gicél addresses "0002h" to "8FFFh" for identification information indicative of a
blank area with the selection pointer being moved in that direction.

Note that the processing unit 14 may be informed, from a monitor unit (not
- shown) to monitor the started state of the recording medium 2, that the composite
memory device 1 is ready for data write to the data area A and go to step ST7.

In step STS, the processing unit 14 generates a logical address of a position

for starting data write to the detected blank area, length of data to be transferred



data area corresponding to a predeterm ned physica
address in the data area A The converter 15 converts
the | ogical address supplied fromthe processing unit
14 into a physical addresggon the basis of the
address conversion table, and supplies the converted
physi cal address to the HDD 10. Al so, the converter 15
informs the data allocator 16 that it has converted
the | ogjcal address_ supplied fromthe processing unit
and a qomymp fl%ﬁéﬁf;%%gi and supplicssthem to thesgunesterd 5 he
information fromthe converter 15, the data all ocator
IiGteppS TOieadevdet 4, mqomthdsivé menhery déwicé dowritéd data to a
the HDD 10. The HDD 10 will wite data supplied from

datn ol o ook e AR BBk W e .

address _supplied fromthe, .converter_ 15. In step ST10, |,
The cqmpyeries dpranverivdhs r19g1&é{3afé<ére§s suRRpliad %rﬁma Hieprafsesipg unit 14

the host device 4 after witing data for the

into a physishkaddrdsglan th¢ bagis loftthe hldredscanaessioBtable, stdpugilies
11, the conposite nenory device 1 judges whether it

the co @%&p@ﬂ%@l ﬁf%ﬁ@ﬁh‘@@[ﬁ’ qopr ‘}gléﬁsthé I&“k%rli:@ﬁcg?f‘ertlt?)einforms the

evi ce 0 exit the ta w

r 0&es |t .gpoes to step ST12. the contrary, if the
data offGEE TG therPaR caBueel tieleicalqusssamRlicdiram the

will go back to step ST7 and repeat the operations in
processingosnis 18 into Skiphydicaleaddressst ep ST12, the conposite

menory device 1 updates the FAT and directory 40

16 RESPRTRE Y HHE Yok MatiBa e BRalRdnYelbE §9, iR Ah8 dRfcator 16
area B by going through steps ST2 to ST4 and new dat a

allo_ca{f%i&aﬁguﬁp ietc{1 \?iadt%te%n%r?a%e'al f%’o t%%i ﬁ%ﬁ tib(.)ugPhéc’ H95 I%)Tzvill
write data supplied from the data allocator 16 to the data area A for the
transferred-word length on the basis of the physical address supplied from the
converter 15.

In step ST10, the composite memory device 1 issues an interrupt to the host
device 4 after writing data for the transferred-data length to the data area B.

In step ST11, the compoéite memory device 1 judges whether it should exit
the data writing process. In case the device 1 has decided to exit the data writing
process, it goes to step ST12. On the contrary, if the device 1 has decided to
continuously write data, it will go back to step ST7 and repeat the operations in
steps ST8 to ST11 above.

In step ST12, the composite memory device 1 updates the FAT and directory



ST9. Since data witten to the conposite nenory device
1 wll be read in the first in first-out order,
| eading data in each file, if any, witten to the data
area A cannot be read befgge the recordi ng nmedi um 2
put into rotation reaches a predeterm ned velocity
for data reading. On this account, the device 1 may be
adapted to automatically wite data supplied fromthe
dedj cated host device to the data area B for a
corresponslpgly te; the ieve dgtaweitten; teghe data areg, By geingithsough steps
taken for the recording nedium2 to reach the
ST2 to[8Btlahé newndata weltieai thithe datEsRacA ib§€$0ingfthifmﬁglhﬁ(3ps ST7 to
the device 1 is ready for data wite to the data area
sT9. A Owing to this adaptation, the device 1 can read
" the leading data in each file fromthe data area B,
putdihe recording medium 2 into rotation while the
Sinegflaty vaitten te theremmpesite mamonhdevice ddwill Regead in the
associated with the |l eading data fromthe data area A
first-inifirst-bat oeday Hadgngradiaim cachhidel, iarg actiten theéhe data area A
predeterm ned velocity. So, data can be reproduced

7 % I . . ) . N
cannot RATERGR e etb IR médiBnl SRR i/ o kedcle B
wite to the conposite, nmenor evice 1 having a
predetesapacd |Vﬁ£ﬁﬁlﬁfo§£?%§ reaipEce Qs eceeiieh thdeyiced, maydbe
12 thereof will be explained wth reference to the
adapted toanttiaatically write @ata suppliat fonstizodedicateddnm slevece to the
: menory device 1 detects a blank cluster by 41
[ , ; fes
data ar#® o éd@?erﬁ@?@?%?ﬁ%g;%ffﬁlﬁ@t gﬁ%tl%qt%ﬁg tggtg falketl fc?rfAt_he

after belng read a Wi a area

recording medium 2 to reach the predetermined velocity, irrespectively of whether
“the device 1 is ready for data write to the data area A. Owing to this adaptation,
the device 1 can read the leading data in each file from the data area B, put the
recording medium 2 into rotation while the leading data is being read and thus read
data associated with the leading data from the data area A in tﬁe recording medium
2 having reached the predetermined velocity. So, data can be reproduced
instantaneously without the necessity of setting ahy wait time for the data
reproduction.
Next, the data write to the composite memoryrdevice 1 having a
general-purpose host device connected to the interface 12 thereof will be explained
- with reference to the flow diagram in FIG. 7.

In step ST20, the composite memory device 1 detects a blank cluster by



The processing unit 14 reads the FAT fromthe data

area B, and deploys the read FAT in the RAM The

processing unit 14 noves the selection pointer to a

| ogi cal address "0002h" in4fhe FAT deployed in the

RAM and searches |ogical addresses "0002h" to

"8FFFh" for identification information indicative of a

blank area with the selection pointer being noved in

that direction. In step ST21, the processing unit 14 )
searchipgnibealata asea Agirom thedopafshefatiempaien baing ready for data write

starting data wite to the detected blank area, |ength
to the @tad@éa A o be transferred and a command for data

witing operation, and supplies themto the converter

: 122, .t Qs t ry device ites
ThE proPe Rt url 12 1ea08 (60 PRIk I it o5 Bodpd dfplofthe
physi cal address in the data area A. The converter 15
read Fgbindhe RAND | $he papcessingunitddpmioves the seleetien pointer to a
processing unit 14 into a physical address on the

logicalbakdrest00(h "agdhe FAT d ddn thaAM,anldl ssapcidsadgical
the converted physical ‘address to the HDD 10. Al so,

s O PO O o

ptg essi@r&g unit, 14 into the physical address.
area wi gtg%% 1ontpintes heing mereds indhat deeedoer t er 15, the
data allocator 16 allocates data supplied via the

In stepr3'B2E, the procédséngiDhit UGk gdieratddld Iugivdlldddragsi dfea position
data supplied fromthe data allocator 16 to the data

for saf2 a1 U ARGV HRGE SN e e
“and a Geg0iaadfor Saia g SRGARO: 266 StRELRbgem (o T Lonverter 15,
In step ST22, the composite memory device 1 writes data to a data area

| corresponding to a predetermined physical address in the data area A. The
converter 15 converts the logical address supplied from the processing unit 14 into
a physical address on the basis of the address conversion table, and supplies the
- converted physical address to the HDD 10. Also, the converter 15 informs the
data allocator 16 that it has converted the logical address supplied from the
processing unit 14 into the physical address.
| In response to the information from the converter 15, the data allocator 16
allocates data supplied via the interface 12 to the HDD 10. The HDD 10 will
write data supplied from the data allocator 16 to the data area A for the

transferred-word length on the basis of the physical address supplied from the



device 4 after witing data for the transferred-data
length to the data area A In step ST24, the conposite
menory device | judges whether it should exit the
data witing process. In cgse the device 1 has decided
to exit the data witing process, it goes to step
ST25. On the contrary, if the device 1 has decided to
continuously wite data, it goes back to step ST20 and
ts the operations in steps ST20 to ST24 above.
COHV@@WT § ep ST25, the conposite nenory device 1 updates
the FAT and directory correspondingly to the new data

dg %1238 othehso sﬁteam%mo%g dwatie 1 hgdues ta@ﬁ%te?iﬂlpttt@ the host
ST12 and steps 20 to ST25 may be programmed and

device -’-Dﬁﬁgr Wfﬁﬁ{gﬂ?té%{ ﬁéeeﬁ'%gfggtﬁ@-{lﬁg Aé@f@%%&ﬁa&ﬂ&%r y

Ther é,ig since the data area B in the nonvol atile
In gtepy 2@ thesamposifesmemary ciaviee dondges whetherat shadd gxit
as above, the data wite to the data area B fromthe

the daua\adrmngqﬂobem dewase thie devietl has dedided b exh thbeatabriting
area A as a whole is "already allocated". Since the

process Oﬂg‘&k & fsf@'@'g 2? defiheledd 1fttP8 @chreaf hay dg&tdgattg

a area accor
devi ce 4 as abov even ase data vvrlte is
Conﬁﬂm@w‘wﬁ RIS %aeké m%ﬁ?één%plﬁtﬁéhm)@@tmm in
be made to the data area A before the entire data
steps SAr2htBST24"abloveady al | ocated'. Therefore, even after
43 data wite is made fromthe general - purpose

Il?@ ST25 hded®Mh llﬁﬁsi dlgitégfdt}g’ de%‘i‘é@‘fl T.esoti]e I-Jgﬂ; %ﬁg ?ﬁ"ﬁ'&mry

ntion can wite erec |ng

correspondingly to the new data written to the data area A.

Note that steps ST1 to ST12 and steps ST20 to ST25 may be programmed and
these programs be executed to let the composite memory device 1 to make the
aforementioned data write.

Therefore, since the data area B in the nonvolatile recording medium 3 is
allocated after the data area A as above, the data write to the data area B from the
dedicated host device will not be done before the data area A as a whole -is’“already
allocated". |

Since the composite memory device 1 limits the operation of data write to the
data area according to the type of the host device 4 as above, even in case data
write is made from a general-purpose device, no data write will be made to the data

area A before the entire data area B is "already allocated’. Therefore, even after



in bit cost and nonvol atile recordi ng nedi um 3
advant ageous in quick response, | ow power
consunption, etc. froma dedicated host device with
effective utilization of 4he advantages of these
recording nedia 2 and 3. Also, with the conposite
menory device 1 as the enbodi nent of the present
i nvention, even a general -purpose host device 4
connected to the interface 12 can read data, for

data wriighisgaade fem the generakipvgpose devieei the, dexdendiastthe wi t h
the data, in the FAT stored in the data area B, it

embodirasnt efthedatesehcivivaation eanWwiitd @itaftbaie decatde aledium 2 low
host device and the latter can read data having been

in bit c\%{ %é](g ﬂgﬁg ltlg? c&@ﬂﬁ@e&l@%ﬁ% ?&g&ﬁé&%&&vi&c@lgggeépoﬂe

accordlng to the present invention will be
low power consumpiion, gte {mmiadedicated; hest sevegwithisdrotvsrutilization
when the host device 4 is a general -purpose one, it is

of the adwintagescof these veddriting deidéa 2and e data area B. On
- the contrary, when the host device 4 is a dedicated

ARY, ’wiéﬁ thé coﬁﬂo@ifdﬁ Qn@rﬁ n}i Walideor ¥ 'tﬁc?eaﬁil bﬁnhgnf gfgﬁgﬂﬁsem

aré t e nenor

.secend errbodl i nc udes t.he recordl(g medi um_2
mventlﬁavf%n 3 BERFR atrlgaoa@ 98t dgidae Arspnneste %oﬁhés}gaegface 12 can -
*0000h" to "7FFFh", nonvolatile recording nmedium 3

read daitayiongepradhicsioas by tBicking gufedation:, gsscuisted il the data, in
"8000h" to "8FFFh", and the system area C incl uding

e AT a0 e o fend DB B b 10
dedlcaigﬁg‘gqosg éilegg‘re gggﬁ&)ggtgrr Can Feat Idgt% ﬁE?VIElE %egfall t“?l‘l%frbr? ?rom the
general-purpose host device.

Next, a second embodiment of the composite memory device according to the
present invention will be iflustrated and explained. In the second embodiment,
- when the host device 4 is a general-purpose one, it is inhibited from writiﬁg data to
the data area B. On the contrary, when the host device 4 is a dedicated one, it is
allowed as usual to write data to the data area B as well.

The composite memory device 1 as the second embodiment includes the
recording medium 2 having a data area A assigned physical addresses "0000h" to
"TFFFh", nonvolatile recording medium 3 having a data area B assigned memory

- addresses "8000h" to "S8FFFh", and the system area C including first and second

FATs.



"8000h" to "8FFFh" corresponding to the data area B at
the tinme of initialization or shipnent fromthe
factory, and has witten therein, witten therein at
the time of initializatiop or shipnent fromthe
factory, identification information indicating that
it isinhibited to wite data at the |ogical addresses
"8000h" to "817171711", for exanple, identification

information indicating that data has been witten in
As showay | FIG.RA, thedérfs% FATChes assignedtheaetodogicd addresses

FFFFh) indicating that data have been witten outside

"0000h!"te "JFFFHrceafespbgitig {0 thtdan ared Araml lodicdl FHddBbsses
FFFFh) indicating an ECF (end of file) or

00 RO A0 B A gindon o

) th secon? FAT has assigned thereto addresses "800Qh"
Shlpm%%camth@r actery: angdingiwigtten thereinawetigndherginat thestime of

time of initialization or shipnent fromthe factory.
initializdtion o $hiphenefimithedadtoty identification hfoe@atioaiihdicating
menory device 1 having a edi cat ed host device '

3 G t.0.: [ i o\ " fo e
that it if SRR EICp il Gora 2t e Rt YEFE8 - BUGOR: £ FRERS, for
composi te nmenopry deyice j udges ether it is.ready
exampleo AT DETEAUOfD s RS B3t At Ras heen piE G fhe data
of judgenent is negative, the - device 1 goes to step
areas, 18@8tificainon hefocmatioar($000h to HEFFEsUNntlicaftingutige detathdve been
affirmative, the device 1 goes to step ST36. 45 The

winen ARG Bl AGSh B SFyS O ERY LPFETYS
indicatfntg A ﬁ%cl: ?GI{CF O fife ‘%anaeHPlhiclatiE)H ?nfo%h?att{o%n(fﬂ—{?}ht}%ndicaﬁng :
that an intended cluster is defective.

As shown in FIG. 9B, the second FAT has assigned thereto addresses "8000h"
to "8FFFh" corresponding to the data area B-at the time of initialization or
Shipment from the factory.

Here will be exi)lained data write to the composite memory device 1 having a
dedicated host device connected to the interface 12 thereof with reference to the
flow diagram in FIG. 10.

| In step ST30, the composite memory device 1 judges whether it is ready for
data write to the data area A. In case the result of judgement is negative, the

device 1 goes to step ST31. On the contrary, if the result of judgement is

affirmative, the device 1 goes to step ST36.



recordi ng nmedium 2 reaches a predeterm ned velocity,
namely, until the recording nedium2 gets ready for
data wite. Therefore, the conposite nmenory device 1
controls the data allocato4516 to wite data supplied
fromthe dedicated host device to the data area B in
the nonvol atile recording nmedium 3 until the device 1
becones ready for data wite to the data area A Mhen
he devjce 1 hecopes ready for the data wite to

Tagrae Redinmed start laeniaotied,byithe daverunib 21 dmder the
wite data supplied fromthe dedi cated host device to

control bEtinedeavaicentrdllen2ghe It edkesdi fegy seveidy tindil the rétaepn of the
ST3 1, the conposite nenory device 1 detects a bl ank

recordﬁ%ﬁfeﬁ?}uﬂﬁ fé&@lfﬁsdﬁ‘ %@&%&é&%&@@f}gy reaqlgrhﬁﬁﬁ?ﬂieefec?rdmg

rocessi ng uni

secon Ts fromthe area B, and. depl oys the
mediupd gof 163 Y:i@a?léf@cw ngrq are, jthe FARMIPOSHE MPHOBYE deNige |
unit 14 recogni zes, based on the recognition result
controlbutheldagalallocatot 16 tdeviiteedatacagplied dromnhé dédicatdthhosthdevice
: host deV|ce 4 is a dedicated one, noves the selection

el
ot FRYEL P e RISt SO0 SR aced

oooh" 't '8FFFh" tif t
becom?ﬁfquf&?%% e 40 the date arvp) nk\ﬁﬁéﬁﬂ%ﬁ dfvickd becomes

sel ection pointer being noved in that direction. In -
ready krghe gagewrittto theodatasirag Ayt contfolgdhe datzesllacdtogil 6db write
address of a position for starting data wite to the

data suffpIRA! BomhR Rledié-nad Hosatvice o M Balaturbe A RN AichPing

and a command for data witing operation,
mediu plies themto the converter 15. In step ST33 the
Uﬁ‘posue menory device 1 wites data to a data area

‘In step ST31, the composite memory device 1 detects a blank cluster in the
- data area B by searching the latter from the top. The processing unit 14 reads the
first and second FATs from the data area B, and deploys the read first and second
FATs iﬁ the RAM. The processing unit 14 recognizes, based on the recognition
 result supplied from the device recognition unit 13, that the host device 4 is a
dedicated one, moves the selection pointer to a logical address "8000h" in the
second FAT deployed in the RAM, and searches logical addresses "8000h" to
"8FFFh" for identification information indicative of a blank area with the selection
pointer being moved in that direction.

~ In step ST32, the processing unit 14 generates a logical address of a position

for starting data write to the detected blank area, length of data to be transferred



corresponding to a predeterm ned nmenory address in the
data area B. The converter 15 converts the |ogica
address supplied fromthe processing unit 14 into a
menory address on the basi ggof the address conversion
tabl e, and supplies the converted nenory address to
the nmenory unit 11. Al so, the converter 15 inforns
the data alrocator 16 that it has converted the
| ogi cal address supplied fromthe processing unit 14
and a ¢ommanddondata writing eperation, and soppkes themn o the converter 15.
information fromthe converter 15, the data all ocator
Id @tepﬂ'l‘@@,%@%_diﬂ%@siﬁél &Y ddvicé heawtibdseddta 8 aldath area
the menory unit 11. The nefory wunit 11 will wite
[ rom data alhocator, 16 to the, d
corresfiding 193 biEfleler kA PaciRbl RUGSRih e dah rke e IBe
of the nEnDrﬁladd(ess supplied fromthe converter 15.
converter 1y epnerivihe logiea miseessesuppliedyframtheeprocessing yninl 4 into
interrupt to the host device 4 after witing data for
a merdoing atidesss oar thedadad of tin@ildresOcdiverdRinetaBle; and: supplies the

step ST35, the conposite nenory device 1 judges

' ' LW i roc ey
conveifffFholy Rl  FlsplSafift 310 AP RTer 13 fgforms
_ proaess, jt goes to step ST41. On the contrary, if the
the dafgafiqcator inthagachaseonvertadthe lﬁg@ﬁwaﬁdwssw@p@ﬁed,ﬁwm the

goes back to step ST30. It should be noted that if the

procesding wrdt 14 intathesmemayepldsd®0 and finds that it is not
- ready for data wite to the data area A, it wll

1 58 SR o PSS BTSSR 1

-]

rte 1 sear

allocatgy fafiCnibriid dbe daieticarty rberomory it b S hgrmemory
unit 11 will write data supplied from the data allocator 16 to the data area B for the
transferred-word length oﬁ the basis of the memory address supplied from the

~ converter 15.

In step ST34, the composite memory device 1 issues an interrupt to the host

- device 4 after writing data for the transferred-data length to the data area B.

In step ST35, the composite memory device 1 judgcs whether it should exit
the data writing process. In cése the device 1 has decided to exit the data writing
- process, it goes to step ST41. On the contrary, if the device 1 has decided to
continuously write data, it goes back to step ST30. It should be noted that if the
device 1 returns to step ST30 and finds that it is not ready for data write to the data

~area A, it will repeat the operations in steps ST31 to ST34 above.



pointer to a | ogical address "0002h™ in the first FAT

depl oyed in the RAM and searches |ogical addresses.

"0002h" to "8FFFh" for identification information

i ndicative of a blank areaymith the sel ection pointer

being noved in that direction. Note that the

processing unit 14 may be inforned, froma nonitor

unit (not shown) to nonitor the started state of the

reco&ﬁtﬂg dium 2, that. the conposite nenory device
Inystep yhe spmpasiepemery deviss bisgarchestherdatadrep At om

step ST36. In step ST37, the processing unit 14

the topghereodfesa bladgchiterad ditasgroetsdng emit 14 feoved'the selection
starting data wite to the detected bl ank area, |ength

: 1 nl: Qr..d
pomterf/\’t;)idtjl ?g Eggd&é@?glsomzﬁd 123%% | gtsﬁ%"ﬁweti@ %me?“d
13;9 In, st ST38 g device 1, the conposite nmenory
searchisdpgical ddfesses 149 BFIHh sfoxidenthieation informetion
a predeterm ned physical address in the data area A

indicatiMesofca hlaakt anea Witk tiny selestivh polrtgi beinpashdied Sn shardit@dion.
fromthe processing unit 14 into a physical address

j : : s [ I .
NG R Bt ek 1P 14 AT bE OIS Bl o Ofpi (ot
0.=Al so, .the converter, 15 infornms the data allocator |
Sh.own)i‘é’ FRGHO} Ph%saiéﬂ&a%%g&ﬁ? Kecardyig: medayar Sdhatthemqraposite
fromthe processing unit 14 into the physical
memorgdlgvicss] i3 readysfovrdata waitehe thelatanmta b ahd g tohstep ST36.
converter 15, the data allocator 16 allocates data

Iﬂi%@[\% B:Tleﬂ, \A‘ﬂ'l;rei'sl%)f(fh%sﬁi%tgedﬂiﬂ;@ eg?l]pﬁﬁeé 3 E% ;f{gg% é@%ﬁe@ of F'?rasition

e data“suppli rom-t 'oca

tor sl B LA TEE8R i B a0 Sl e
and a cglrncr)xrlrz]irgc{] 1(’301' é:z?tg\gfrrigi% o%nsei'ation, and supplies them to the converter 15.
In step ST38, the device 1, the composite memory device 1 writes data to a
data area corgesponding to a predetermined physical address in the data area A.
The converter 15 converts the logical address supplied from the processing unit 14
into a physical address on the basis of the address conversion table, and supplies
| the converted physical address to the HDD 10. Also, the converter 15 informs the .
| data allocator 16 that it has converted the logical address supplied from the
processing unit 14 into the physical address. |
In response to the information from the converter 15, the data allocator 16

allocates data supplied via the interface 12 to the HDD 10. The HDD 10 will

write data supplied from the data allocator 16 to the data area A for the



In step ST39, the conposite nenory device 1 issues an
interrupt to the host device 4 after witing data for
the transferred-data length to the data area B. In
step ST40, the conposite nggory device 1 judges
whether it should exit the data witing process. In
case the device 1 has decided to exit the data witing
process, it goes to step ST41l. On the contrary, if the
device 1 has decided to continuously wite data, it
transfegred-wgsd bergthtan edmssrabtherphysigad address suppliedifoor tha
steps ST37 to ST40 above. In step ST41l, the conposite
conve&p3y device 1 updates the first and second FATS and
directory correspondingly to the new data witten to

th 8130306 % it 2Rty L HRR o Py 3 e host

. through steps ST36 to ST38. Note that at the time of
devicethater wiitingedata for thenransfesredudatalengthitp dhe idataoaneatB.on

having been witten at a |ogical address correspondi ng
I stelphST40\! the odspEhift mbhﬁ)rErtddchPI jhdiddsl Rhedrk Hoghauld exit
shipment fromthe factory to indicate that data wite

the by ADURGLEL,. S 0B IRL IR S5, SO ARk AP

t he=new identjfication_informatign witten at the
procesp.giigess taaPexkdbi  OmthescardragyFAdthe dreicer bhas degided to

second FAT is connected to the data area A, and al so

- continuousig ot duta hit willheo atlatesep SL3Rhsd repdrt the opethtfols in
is registered as a defective cluster and al so as .an

stepsﬁ%ﬂiSTh@a%%%' etion of data wite. 49 Since data
witten to the conposite nenory device 1 will be read

' IliF gyetgrﬁ“{d ,%é%éé{lmgqrﬁgﬁk%i gl?) igtne% qulgtf?rs{ me ggchond
~ FATs and directory correspondingly to the new data written to the data area B by
going through steps ST31 to ST33 and new data written to the data area A by
going through steps ST36 to ST38.
~ Note that at the time of updating the first FAT, the identification information
having been written at a logical address corresponding to the data area B at the
- time of nitialization or shipment from the factory to indicate that data write is
 inhibited is updated with the same idéntification information (actual identification
inforination) as the new identification information written at the logical address of
the.second FAT. Therefore, the second FAT is connected to the data area A, and
“also connected within the data area B.  Also, the second FAT is registered as a

defective cluster and also as an EOF at the completion of data write.



cannot be read before the recording nedium 2 put into
rotati on reaches a predetermned velocity for data
reading. On this account, the device 1 may be adapted
to automatically wite datagsupplied fromthe

dedi cated host device to the data area B for a
predeterm ned length of tinme, that is, for a tine
taken for the recording nmedium2 to reach the
predeterm_ ned velocity, irrespectively of whether the
Sisp data writien s dye comipgaite memoery devideel willbeaead imthe
OmMng to this adaptation, the device 1 can read the

first-inl Rationy ofldén 1¢nlingelatd id €ad 818, ihenylavAtenes the datdtareca A
the recording nedium2 into rotati'on while the

I . 2 : ; _ .

cannot RSNt P R M Re iRyt it Rt o T Ees 2,
in the recarding_ nmedium 2 having reached the

Predet?w@@ﬁéiei?%d foddaireydings, Qnthisagsopat.ithp devicesimay be
i nstant aneously w thout the necessity of setting any

adaptedad tautommtitally théteciita supplied firoth ithe dellivated hbst dbatiee to the
wite to the conposite nmenory device 1 having a

- . t i . n t- 0 i
data aSIPEG o BEGRRMIRA IoAEY SRRl AR r2 S8 RbFfOrPAS
' flow diagramin FIG 11, In step ST50, the conpqgsite
recordwwﬁaﬂaﬁ\% f&erefcgéhe predatenmed olgsiy, irgppeciively fghether
the data area A fromthe top of the latter after being

the devieadyis freadyl fvradataiwste toothichdatalaten Ar eaOving e this adaptation,
processing unit 14 reads the first FAT fromthe data

e G B 4 AL o WEIEN BRI 0500
recordfhe S8 fl,}% af]‘gl% ?gf’ati"o%ov%l?iﬂ; thg léahdemé icfaﬁ isFé-:Eng?'glu? )érelg tfurl]s read
data associated with the leading data from the data area A in the recording medium
2. having reached the predetermined velocity. So, data can be reproduced
instantaneously without the necessity of setting any wait time for the data
- reproduction.

Next, the data write to the composite memory device 1 having a
‘general-purpose host device connected to the interface 12 thereof will be explained
with reference to the flow diagram in FIG. 11.
| In step ST50, the composite memory device 1 detects a blank cluster by
searching the data area A from the top of the latter after being ready for data write

to the data area A.

The processing unit 14 reads the first FAT from the data area B, and deploys



searches | ogi cal addresses "0002h" to "8FFFh" for
identification information indicative of a blank area
with the selection pointer being noved in that
direction. It should be mged that since
identification information that data wite is
inhibited is witten at the |ogical addresses "8000h"
to "8FFFh", the processing unit 14 will not be able

t.o.Wwite ne in _case identification informatiagn
the reaﬂ&"&ﬁki;{ﬁﬁ“ﬂ& Mﬁﬂiég@y TheirogRsSIRg Uit 14 E1pves thigelection
| ogi cal addresses "0000h" to "7FFFh". In step ST51,

pointer toea logicasaldrgsut0002l? igahe fateFAT degdoged imddy RAMOoind
a position for starting data wite to the detected

search&¥ %@ raf‘?l?}'eégg? gbg\??ﬁ{l" {4 Eien Doyt 3R g@ﬁﬁgﬂ ﬂnﬁﬂﬂ}ah on

co i Nng operation, and supplies

. .. tothe ,converter, 15 In step ST52, .the conpasit . )

indicat 3 blans @@alwwﬁitb% §g]@g§1greﬁ;plgtea @p&%p‘p‘%d in that direction.
corresponding to a predeterm ned physical address in

It shouichbe smted trataivke ideatificatior infnrndfionothae dhte Whiee is inhibited is
| ogi cal. address supplied fromthe processing unit 14

written 4ttAe lggiéﬂﬁﬂﬁféssébgﬁg " QP.“@WSH% oc Egggp €82 will not

|
conversTon table, suppli es the’ conver ysica

ddeess to the.HDD 10, Also,. the_converter 15.inforns
be abltaRERE s g3 i Case Kprtiication MESTEURV FIGARRE "Alkeady
. logical address supplied fromthe processing unit 14
written” is vrithen phihsi logicaaddessses ['G00Q bt $EFIh't. he
information fromthe converter 15, the data allocator

Inlétep I TP ahE Hrocdsdif it !1ﬁfgéﬂe@attes% 1 gi&'l faaaﬁesé%f]{a?%?giﬁon

the HDD 10. The HDD-10 wi write dafa supplied

for s S G5 sk B o0 BBy bl e
and a c?)?rg{lgrslcsl fgéJ ggt!.al \?f:qitifnrgoorgetrgt(ieon,CaonrR/s?lg[ﬁgeslt?lém to the converter 15.

In step ST52, the composite memory device 1 writes data to a data area
corresponding to a predetermined physical address in the data area A. The
converter 15 converts the logical address supplied from the processing unit 14 into
a physical address on the basis of the address conversion table, and supplies the
converted physical addréss to the HDD 10. Also, the converter 15 informs the
data allocator 16 that it has converted the logical address supplied from the
processing unit 14 into the physical address. |

In response to the information from the converter 15, the data allocator 16

allocates data supplied via the interface 12 to the HDD 10. The HDD 10 will

write data supplied from the data allocator 16 to the data area A for the



In step ST53, the conposite nenory device 1 issues an
interrupt to the host device 4 after witing data for
the transferred-data length to the data area A In
step ST54, the conposite nmgpory device 1 judges
whether it should exit the data witing process. In
case the device 1 has decided to exit the data witing
process, it goes to step ST55. On the contrary, if the
device 1 has _decided to contjnuously wite data
transfessed-worddengthsorn thedrasus af the phisical addsespmppl iednfiotfhthe
steps ST50 to ST54 above. In step ST55, the conposite
converteimdy device 1 updates the first FAT and directory
correspondingly to the new data witten to the data

858D ST5oRIR cbaieRRr shise TR ant i ui g nkchost
. to let the cqnposite nmenory device 1 to nmake the
devicef afterayriting Gataar sherapstermdrdatarlpagthoiogbeidasa prashy

device 1 Iimts the operation of data wite to the
Idatep 8164, tecawrdpositd menheryt dpdcef Jhﬂgem&lteﬂfhr\&t skeould exit

as above, in case data wite is nade froma

e I ‘
the da&ﬁ@?%ﬁ‘#a@%%% FeisE ine i Cni ﬂ‘%@dttﬁé <35 P L yiting
ea B is inh ed. . T refore fter _data wite
procesi Tt fiags 19 sigh SASSgeiun HIS GoREYe idboideion hhageritiedto
as the enbodi nent of the present i nvention can wite
contindauslytwritthdatapgitgods backedistep ST50nd repbats the ®ipepatibns in
nonvol atil e recordi ng nmedi um 3 advant ageous in qui ck

steps gfpg@%tgq‘ﬂ%ovleow power consunption, etc. froma
dedi cat ed host device with effective utilization of

Th s?epag’Y‘gg ! i csonol{mstipeersn%n{c?r%fo edvllgg iu dates ther}grst FAT and

directory correspondingly to the new data written to the data area A.

Note that steps ST30 to ST41 and steps ST50 to ST55 may be programmed
- and these programs be executed to let the composite memory device 1 to make the
aforementioned data write.

Since the composite memory device 1 limits the operation of data write to the
data area according to the type of the host device 4 as above, in case data write is
made from a general-purpose device, no data write will be made to the data area A
because data write to the entire data area B is inhibited. ~Therefore, even after

| data write is made from the general-purpose device, the device 1 as the
embodiment of the present invention can write data to the recording medium 2 low

in bit cost and nonvolatile recording medium 3 advantageous in quick response,



Also, with the conposite nmenory device 1 as the

enbodi nent of the present invention, even a

gener al - purpose host device 4 connected to the

interface 12 can read datgg for reproduction, by

tracking informati on, associated with the data, in

the first FAT stored in the data area B, it can read

data having been witten froma dedi cated Bost device

and the latter can read data having been witten from
low powr copsHEIRAIon, gip dsemibdedigataddeostdsvice withigffertive utilization

enbodi nent of the conposite nenory device according to

of the adveantpgaseithes yesurdiny mddia Daidd 3.ustrated and
explained. In this third enbodi nent, when a

IS R0 86y £ e BB il s

) Jnhibited fro witing data to the data area B, while
Iventipng §HeR aissacrpurpese esudeviced ermngctad tosthg intergace 12 can
wite data to the data area B as well. It should be
read data] &t repedduictionh) bytibdagkdng ibfesthiRivn, abfiwigtetiaviah €be Baias in
used for provisionally saving data supplied froma

T e L e

as the I rd enmbodi ment ’i nc

. Vi a data area A assigped predeterm ned physica
dedicatzg o Qieerp b ieIaar e T GA ) ThE Fam Vo 1HBD iﬂfgnzﬂw
' data area B assigned predeterm ned nenory addresses
generahpurpose st demicar ea C i ncluding third and fourth FATs.

53 The third FAT has assigned thereto predeterm ned

NeRS £ laggBasencsl IRSPOR N o i scesnangto e
present invention will be illustrated and explained.

In this third embodiment, when a general-purpose host device 4 is to write
data to the composite memofy device as the third embodiment, it is inhibited from
writing data to the data area B, while a dedicated host device 4 is allowed as usual
to write data to the data area B as well. It should be noted that in the third
embodiment, the data area B is used for provisionally saving data supplied froma
 dedicated host device.

The composite memory device 1 as the third embodiment includes the
fecording medium 2 having a data area A assigned predetermined physical
addresses and nonvolatile recording medium 3 having a data area B assigned

predetermined memory addresses and the system area C including third and fourth

- FATs.



assigned thereto predeterm ned | ogi cal addresses
corresponding to the data area B as shown in FIG
12B. Here will be explained data wite to the
conposite nenory device 1 3mving a dedicated host
devi ce connected to the interface 12 thereof wth
reference to the flowdiagramin FIG 13. In step
ST60, the corrposite menory device 1 judges whether it

s re ata ite to the data_area A _|n case
The SR Ris a %@%ivf&mreﬁosp termyped a fogicalnddreescs
goes to step ST61. On the contrary, if the result of
corresjandaegremthe dataafréa as shewntih&FIGeVi2ee, dndythesfouathsFAT has
ST67. The recording nmedium 2 starts being rotated by

ssgnd o Eal 1y STCE e Blnd BBt e

the recording nedium 2 reaches a
as Sho‘ﬁ?éﬂﬁ&r’r&ked velocity, namely, until the recording
medi um 2 gets ready for data wite. Therefore, the
HevarpuH ibeeexpdainey diy maetelto theconmpiosittheetmirg delvicechhaving a
16 to wite data supplied fromthe dedi cated host :
¢ .
- dedicaleBHCE deRe qRICP RIAR e IRRGL A Rferens to the
i dfor—adat %’I& e to the data area A. Wien the device 1
oW digsEgRde for the data wite to the data area A,
it controls the data allocator 16 to wite data ‘
Insstpp I SEAD, the sonipositediesiory devite Hpuwigas whethiee itdiatraady for
area Ain the recording nedium?2. 54 1In step ST61,
data wiifetoCORRTEA hfed B0 CRYIRE résﬂﬁéfeﬁfcrgeﬁléﬂta@ lﬁe%bﬂi‘ﬁé,%e

in the data area A by searching the [atter fro
device tloé’Oes-l%Best@ﬂ 85%35' "G l\{ﬁé tcoﬁf‘fafy? afj ﬁetrlégult of judgement is

affirmative, the device 1 goes to step ST67.

|—q

The recording medium 2 starts being rotated by the drive unit 21 under the

control of the seﬁo controller 22. It takes a few seconds until the rotation of the
'recordii}g medium 2 reaches a predetermined velocity, namely, un_tﬂ the recording
‘medium 2 gets ready for daté write. Therefore, the composite memory device 1

lco_ntrols the data allocator 16 to write data supplied from the dedicated host device
to the data area B in the nonvolatile reciording medium 3 until the device 1
becomes ready for data write to the data area A. When the device 1 becomes
ready for the data write to the data area A, it controls the data allocator 16 to write
‘data supplied from the dedicated host device to the data area A in the recording

medium 2.



third FAT fromthe data area B, and depl oys the read
third FAT in the RAM The processing unit 14 noves

the selection pointer to a predeterm ned | ogi cal

address in the second FATs4lepl oyed in the RAM and
searches | ogi cal addresses including fromthe

predeterm ned one to the end one for identification
information indicative of a blank area with the

sel ecg gn oi nter being noved i.n that direction,

Insigp ST TEBANE mEReRYHavice dvledects addark pl:usg:r in the
bl ank cluster by searching the data area B fromthe

data ateapA dfy ddaechinptthe latht froey thettbp. pPritees@icBSibgiuhit Mreads the
reads the fourth FAT fromthe data area B and depl oys

third Ptfgeﬁro‘?ﬁ‘ﬁlé ﬁh'tratzﬂ 5T 'nﬁ de%;ﬂ@ e{aﬁ%pﬁfd%@f £ mM The
recogni zes, asé resu recogm
upplie fromt dewcerecognltlon unit 13, that t he
procesyiig B JAdaoxes E‘ased%wapemtero%a prslesermined Jegical pddress
poi nter to predeterm ned | ogical addresses of the

in the sédond BAT depboydchinrhER AdS) axbsedroheh o giédll aadddesses including
sear ches | ogi cal addresses including from the

from t]l% ??Sd&éfﬂlﬁﬁﬁ d ﬁetd?ﬁlf &f@fcgrlﬁe{}ﬁﬁchﬂgﬁ ﬁl{d{dﬂ?}%ﬁbﬁ'hdlcatwe

orrratlonlnlcatlv ['ank area
se] ection eln dlnt dlretlon The
Ofablavjséé%aswﬁl K heng agiet t dieFdonn

whi ch a Ioglcal address i ndi cating a blank area in
Instep 8162, theTcdmpasisomieatay davite 4 dedggits alblanki chsser by
indicating a blank area in the fourth FAT. The

heeN e, I r
oA SIS T 2 U oo v

14 realf i REARPAT OB} e ord BHEH B omBEh B 10 SGRERAT in

- area detected |n t he fourth FAT, length of data to be’
the RAMansFle peeresaingunib ifaacogriresidesedion thagese ofr¢angnition
and supplies themto the

supplied from the device recognition unit 13, that the host device 4 is a dedicated
one, moves the selection pointer to predetermined logical addresses of the third and

fourth FATs deployed in the RAM and searches logical addresses including from

the predetermined one to the end one for identification information indicative of a
- blank area with the selection pointer being moved in that direction. The

processing unit 14 generates a conversion table in which a logical address

indicating a blank area in the third FAT is associated with a logical addxess

indicating a blank area in the fourth FAT. The generated conversion table is

- stored into a predetermined area in the data area B.

In step ST63, the prdcessing unit 14 generates a logical address of a position



converter 15. In step ST64, the conposite nenory
device 1 wites data to a data area corresponding to
a predeterm ned nenory address in the data area B. The
converter 15 converts the §9gical address supplied
fromthe processing unit 14 into a nenory address on
the basis of the address conversion table, and
supplies the converted nenory address to the nenory
' unit 11. Al so, the converter 15 inforns the data
for stagingdagaoyritesta theblank ssea deteetad ButherfourthgF AL leagth ef data to

supplied fromthe processing unit 14 into the nenory

be tran3fetred and breomapadser datd weitiny epérationa ahd eipphes them to the
converter 15, the data allocator. 16 al | ocat es data

ﬁﬁp ied via the interface 12 to the nenory unit 11.
conve eﬁrfermry unit 11 will wite data supplied fromthe

dat a Igctor 16 to. the data area B for _the
If sigpss t@ é@ﬁmwﬁwmﬁ@%éi\gr@s data toredaty area
address supplied fromthe converter 15. In step ST65,

correspdreding tp aspriedeteeningd dedmhosy dddiess &s tlendatataees Bt The
the host device 4 after witing data for the

- . t . . .
convel2 LS SR R BAGTINAS PR Roff B8 Bock il iy 14 imo
shodl.d exit _the data witjng process. In case the_

a memggy, @égrqss wgsthsgaswe@fa the addrest cpnvasniebl, agd supplies the
process, it goes to step ST72. On the contrary, if the

convertied/ imeandr ynaddrdec tadthe siemorgntriinbdus IAlsey iheecodwester iS5 informs
goes back to step ST60. It should be noted that if the

the IO ik YRS ASTEER AL g e
procesgﬁpg)el?ﬁit 1250P t‘i{eaﬁlief)n%sfyiaﬁd%s%g)s ST61 to ST6S above.

In response to the information from the converter 15, the data allocator 16
allocates data supplied via the interface 12 to the memory unit 11. The memory
unit 11 will write data supplied from the data allocator 16 to the data area B for the
transferred-word length on the basis of the memory address supplied from the
converter 15,

In step ST65, the composite memory device 1 issues an interrupt to the host
device 4 after writing data for the transferred-data length to the data area B.

In step ST66, the composite memory device 1 judges whether it should exit
the data writing process. In case the device 1 has decided to exit the data writing

process, it goes to step ST72.  On the contrary, if the device 1 has decided to

continuously write data, it goes back to step ST60. It should be noted that if the



In step ST67, the conposite nenory device 1 detects a
bl ank cluster by searching the data area A fromthe
top thereof. The processing unit 14 noves the
sel ection pointer to a preggtermned |ogical address
“in the third FAT deployed in the RAM and searches
| ogi cal addresses including fromthe predeterm ned one
to the end one for identification information
. indicative of a blank area with the selection pointer
devicepkrefyrifoipetiep $ Titandifinds thairit ineotreadytfor Hata write to the data
processing unit 14 may be inforned, froma nonitor

area AYi¥ Will Pépeat SOBHorationgRAistePs STE1 86 8TEShiRhat e of the

recordi ng nmedium 2, that the conposite nenory device

| Yafo a wite to,the da rea,A an 040
1 slch 585 heouf3h iinbhionyGncyite T et e Atk o
generates a | ogical address of a position_for '
searchifigather ¢rja asgmAnirpethedoptiberrafe c fldie prosassing awit 14 ngaves the
of data to be transferred and a command for data
selectighipoim@r of arprbdeRrmanst Figiedll RRIréReim the thitg RANYeplcdied in
15. In step ST69, the device 1, the conposite nenory

e RALSEA LS By B T SRR e

Jheacongfrte 15 converts the_ | ogical address su%glied
the enqd pga o ideptidcationigionsation indigatave,ohp plankaareadwitbdhe
on the basis of the address conversion table, and

selection pointes beinpemoyeddntthak difyioml address to the HDD
10. Al so, the converter 15 inforns the data all ocator

N s o AP o

dress, 5 In response.to the.inforpatiQn fromthe ,
| Shown%%m@r S,S‘%rFFéF Saic-obhegesPElingansfings 4 it de gomposite

supplied via the interface 12 to the HDD 10. The HDD
memorodewice 1 is ready for data write to the data area A and go to step ST67.

In step ST68, the processing unit 14 generates a logical address of a position
for starting data write to the detected blank area, length of data to be transferred
and a command for data writing operation, and supplies them to the con'\}erter 15.

In step ST69, the device 1, the composite memory device 1 writes data toa
data area corresponding to a predetermined physical address in the data area A.
The converter 15 converts the logical address supplied from the -processing unit 14
into a physical address on _the basis of the address conversion table, and supplies
the converted physical address to the HDD 10. Also, the converter 15 informs the
data allocator 16 that it has converted the logical address supplied from the

processing unit 14 into the physical address.



wite data supplied fromthe data allocator 16 to the
data area A for the transferred-word |length on the
basi s of the physical address supplied fromthe
converter 15. ‘I n step ST70s7 the conposite nmenory
device 1 issues an interrupt to the host device 4
after witing data for the transferred-data length to
the data area B. In step ST71, the conposite nenory
device 1 judges whether it should exit the data
Invgsponse Bt Becindormation fom ke genverteril 4ke data aldecator 16
exit the data witing process, it goes to step ST72.

allocaté® datassupplicdasiy thé inteFacdq2it6ahd HBP H®Ci 98 HDD 10 will
continuously wite data, it will go back to step ST67

i e t i tens, o168 t IyAl
write GREGUSARA abfo@RELA R0 & BB B A0 B .
j udges, based on the _conversion table generated in
transfegredswand kengtly ongthghasis, ofdhetphaisiead address supphed fromithe
in the data area B. In case data is found witten in
convertdiel YJata area B, the device 1 goes to step ST73. On
the contrary, in case no data is found witten in the

858 SR o ch AR BEmy 9 983101 B568 BT Dhprhipeib ohe how
dovice s o e it S M o 53 2
data is witten at nenory addresses "XX0021h" to

Int StepBVHL, the cobgpadteanemoen dBvie b halgesiwhdther itlshouldexit
device 1 reads data witten at the "XX0021h" to 58

. n n d i . t i .
he at R Blocor, S8RSRE M S HELRARCLFER MR riing
procesggjﬁ gp% @détgg rSelf‘ ”Fi.ernf)% 3 ctolgl(tara%?,% the hg%c% aibﬂlrfs decided to

continuously write data, it will go back to step ST67 and repeat the operations in

steps .ST68 to ST71 above.

In step ST72, the composite memory device 1 judges, based on the
conversion table generated in step ST62, for example, whether data has been
written in the data area B. In case data is found written in the data area B, the -
device 1 goes to step ST73. On the contrary, in case no data is found written in
the data area B, the 'device 1 goes to step ST74.

In step ST73, the composite memory device 1 copies data written in the data
area B by going through steps ST61 to ST63 to the data area A. For example, in
case data is written at memory addresses "XX0021h" to "XX0024h" in the data

area B as shown in FIG. 12, the device 1 reads data written at the "XX0021h" to



step ST62. In step ST74, the conposite nenory device 1
updates the third and fourth FATS, directory and the
conversion table generated in step ST62
correspondingly to the neggdata witten to the data
area B by going through steps ST61 to ST63 and new
data witten to the data area A by goi ng through steps
ST66 to ST68. Next, the data write to the conposite
nenory device 1 haV|ng a general - purpose, host dev

"X X002 486 §0pisiihe Trid dntmigepredetararibod phybicabaddresses "1234h”
explained wth reference to the flow diagramin FIG

to "1237a" imthstdna STEOA With referease t¢ tHeosxiverdi ©blelgenerated in
detects a bl ank cluster. by searching the data area A

'stepS'fGthhe top of the latter after being ready for data

te to the data area A The processing unit 14
read tg‘? hird FAT fromthe data area B, and deplo&m
Ip Sep; Sh e r@mqsl tememomradavignd updates rth
noves the selection pointer to a predeterm ned

FATs, divgttoay anddheseniersidietdbie genéAted apbepe8T6D conespidingly to
and searches | ogical addresses including fromthe

the ne\Q’rd Ifél{‘ﬁij %%@QE ﬁgggfr%lﬁnéﬁg% S%Si‘ﬁf% 'S9'63 and

ormat1 on | ive of
selectlon 0|nter bei g mpved i n at diirection

new dajf ke to thedatarasen o Prigaime ﬂlrpasgéeﬁ@p%&r@ﬁatm %Bééau
address of a position for starting data wite to the

N&m dbeaththmaite tartha colgrgite ménway alevicedt havanser r ed
and a command for data witing operation, and

generaiigﬁﬂé dRShddUBVIQ f‘:&ﬁlé"c‘?&i’ £ i 1njcerlg%3t:é‘a ltﬁt(_t)ﬁ@r §f%@1ﬂ BJ‘@xplamed

site nmenory device wite ata are

with reference to the flow diagram in FIG. 14.

In step ST80, the composite memory device 1 detects a blank cluster by

- searching the data area A from the.top of the latter after being ready for data write

| to the data area A.

The processirig unit 14 reads the third FAT from the data area B, and deploys
the read third FAT in the RAM. The processing unit 14 moves the selection
pointér to a predetermined logical address in the third FAT (ieployed in the RAM,
and searches logical addresses including from the predetermined one to the end
one for identification information indicative of a blank area with the selection
pointer being moved in that direction.

In step ST81, the processing unit 14 generates a logical address of a position

for starting data write to the detected blank area, length of data to be transferred



corresponding to a predeterm ned physical address in
the data area A. The converter 15 converts the

| ogi cal address supplied fromthe processing unit 14
into a physical address op9the basis of the address
conversion table, and supplies the converted physica
address to the HDD 10. Al so, the converter 15 inforns
the data allocator 16 that it has converted the

| ogi cal, addyess supplied fromthe rogessing unit 14
and a ?91381%%%5 Saitiap@asion; Angd éé‘BBﬁ%%&teén i dhe conveiter 15.
information fromthe converter 15, the data all ocator

In 6tepabT82 athescalnpasisup@niay dévdce Hewiitdseddtace aldata area
the HDD 10. The HDD 10 will wite data supplied from

Gt : e
corresp ORI P EH S Rfincd phIsiaf addRs By rllred 0E, The
converliiol S 5ApHENE dhenioif Hklir e RIEd, omehe FHOSF g Upg 14 into
the host device 4 after witing data for the

a physicad ndtlegsserh thet Easieofjtie saddrebecomversmretable, and sappfies the
ST84, the conposite nmenory device 1 judges whether it

convelggts ngﬁ@ﬂ hddfel§ 1l e mb tigng ﬁlébc RS cohVertdSEs if¥érms the

1 has decided to exit the data witing
[ oees j t. .goes to step ,ST85.. e contrary, if the
data affGREETE i PRES cuBus el teblobicalddiSo iRl Rl the
goes back to step ST80 and repeats the operations in
processmgpanistdanto themlay aeal\asldress. st ep ST85, the composite
menory device 1 updates the third FAT and 60
I6l e HRIRE Yo ERE LPPRAALA T m! BeldbRveitr 451 theMith bBBChRr 16
the data area A. Note that steps ST60 to ST74 and

allocatel Wt SIFNidLva B iRYRE P RYREPD 10. The HDD 10 will

write data supplied from the data allocator 16 to the data area A for the

transferred-word length on the basis of the physical address supplied from the
converter 15, |

In step ST83, the composite memory device 1 issues an interrupt to the host
device 4 after writing data for the transferred-data length to the data area A.

In step ST84, the composite memory device 1 judges whether it should exit
the data writing process. In case the device 1 has decided to exit the data writing
_proceés, it goes to step ST8S. On the contrary, if the device 1 has decided to
continuously write data, it goes back to step ST80 and repeats the operations in
steps STSO to ST84 above.

In step ST8S, the composite memory device 1 updates the third FAT and



and these prograns be executed to |let the conposite
menory device 1 to nmake the aforenentioned data-
wite. As having been described in the foregoing, the
conposite nenory device 1 66 the enbodi nent of the
present invention is open to an external device. It
has the third FAT to manage the data area A and
fourth FAT used only in the recording nediumto
. manage the,data area B. It limts data wite to the
directogy (QHESRONGIBRIN (A 5 nasGAta TSR B dathasa devi co 4
connected to the device 1 and copies data witten in
Nobe thidtstepsr $E6Bta 8 T/Heambstaps SEB0403T8F nepnbé proganahed
the data wite, so that a general-purpose host device
kel It : :
and thele roBfimSRe SRRl Tb Jet e PRSI CA 1% ke the
f fr?mtagta eneral - purpose device, the device 1 can
aloremgntipge W&l®he recording medium?2 lowin bit cost
and nonvol atile recordi ng nedi um 3 advantageous in
Agliaying begodescribaslinphedioreguingyithet ¢campositecmefnom device 1 as
dedi cated host device with effective utilization of

the embb&imésierthagsesait ihlvasfor ﬁf@éﬁ Rﬁaﬂ'@%ﬁeg%ﬂtcﬁeg@cé- It has the

Al so, in the conposite neno devi ce

. : ' t of the present, .inventjion, since ta for.
third FRTIB ARG e il b5 i vy Bt oSl G 2B Recoging
._general - purpose host_device 4 can read data having . :
mediupdedAngnage e dataarea Bedilt limits difaswritietoi the datalateaedepending
dedi cat ed host device can read data having been

upon thy tyipieest £ hoso déviee 9 panateAUbRAS dehiel1 46 h@giesﬁﬂata Hhsiten
first to third enbodi nents have been described in the

. ' | f rnecordin
in the 585561 B35 DaREa £ SRR B0 5y Bhe LRV ot
general-purpose host device will not male any data write and read to and from the

data area B. Therefore, even after data write is made from the general-purpose

device, the device 1 can write data to the recording medium 2 low in bit cost and

nonvolatile recording medium 3 advantageous in quick response, low power

consumption, etc. from a dedicated host device with effective utilization of the

- advantages of these recording media 2 and 3.

Also, in the composite memory device 1 as the embodiment of the present
invention, since data for reprodilction should be read from the data area A, a

general-purpose host device 4 can read data having been written from a dedicated

“host device and the dedicated host device can read data having been written from

the general-purpose host device.



first enbodi ment of the device 1 having the recording

medium?2 lowin bit cost and nonvolatile recording

medi um 3 advant ageous in qui ck response, | ow power

consunption, etc. may be apapted ot herw se. Nanely,

when the recording nmedium2 is driven up to a

predeterm ned velocity or when it is in waiting state,

t he devicel consunes the power, which will adversely

affect the power availability in an HDD based npbile
The \ﬁréfetqmrélrﬂmbeélmemﬁs havedesadeseribed dn dagforegoing each as

Further, 'if any of the clusters on the track of the

an exaﬂ@lléicﬁbaﬂiie o eectrdinieh @86 VNG, pithife ifidthAtaneatslver Mewever, the
be deteriorated because a normal cluster has to

first en?’lﬁoﬁggeﬁt gtglﬁgﬁﬂeﬁé:% ]d%flggetilg ‘}g{cmg %}?i}lﬁﬂgﬁ ‘f{;ngz 1&1“51? cost

which _is accessed freggently or a snall-capaC|ty file
and nopyolaide rreovding mediumctad vatiagenus inquick wpspansg, law power
power consunption can be reduced and the power source

- consumptiomeetongay foer adapted ottiertise. Nagtely! Whes thpesddrding
menory device 1 according to the present invention nay

medlu@g%:oftg% Hggo ta%ﬁ'%déﬁrr @%c?v@ %ﬁ %ﬁ fcsg'nzr’wémﬁﬁg state,

adv ntageousl be | ess Ioade nd coun FATs
the deviige | copsumes the pawer. whichowall advagioly a eghiie WS o
capacity of the data areas A and B. Note that in case
availabihty homt HdDHessed thebile kievianwhicinesesanliastadhsmecofof energy.
the device recognition unit 13, processing unit 14
;.
FurbeGEFAE B Poien IS TR L P SR doreic, e
ns t.he deyi ce reco n|t
data trSfictals ifl e detaiiomad bsrguler pomgal afbsti? Bas e pbstituted
t he enbodi nents of the present invention have been
for the defentiveeene. To avoid this, the device may be adapted to always write a

file which is accessed frequently or a small-capacity file to the nonvolatile
recording medium 3, whereby the power consumption can be reduced and the
power source can be made for a longer time.

Also, the composite memory device 1 according to the present invention may
be adapted so that the FATs are managed within the recording mediom 2, whereby -
the host device 4 will advantageously be less loaded and count out FATS increased
in number correspondingly to an increased capacity of the data areas A and B.

Note that in case the host device 4 has the same function as those of the
device reccgnition unit 13, processing unit 14 and converter 15, the composite

memory device 1 may be adapted for the host device 4 to perform the functions of



above on the assunption that the recording nedium?2 is
a hard disk, the recording nedium?2 nay be a CD or
DVD because a random accessi ble recording nedium wll
be able to function as havgpg been described in the
foregoing. Al so, although the FAT file systemis used
to manage the data areas in the conposite menory
device 1, any system capabl e of managing data as a
file may .be useﬁ in place of .the FAT file system 1In
the deyicg rﬁﬁvégapﬁg}ﬂlﬁ 3, prasgavingiunite i pad CRAYCHEBAS-
described in detail concerning certain preferred _
Adsboalthmrghsthiehanbodimente xdnhé psessint invesltiwmeihae: beer described
acconpanyi ng draw ngs. However, it should be
t j iy | ski bl {4t .
above WRE s 8pBbn (A HEORARL plogipl 2 iEH Hed i 3hé recording
._enpodi nent s_ hut be nodified in varipuys manpers, .
medm%"?é@% ?@ocﬁl PP ibrenyseoR r@ﬁﬂlfﬂr@é&esﬁgfq/r&cr)mg medium
other forms without departing fromthe scope and
will bespbleito fuhetienfas dmvieg béen tbscribed ietherfedegoinghe
appended clainms. 63 CLAIMS 1. A conposite nenory
[ :
AR FOPRHERRTHIE el KRS RDAe A dbiShn the
compaig By deuikint ATphpOTCRICoRARIeReagRa g Jata 26 b e Thay be
- identification information table assigned |ogica
used implacesddbe HAY filenpsieny the first and second physica
addresses and having predeterm ned identification

Th MOfdrebbE, Whé ?tié%féni ReFitidnasSfh @dsciitRd AU concerning

addressés; an interface to which a host device is to
certainbﬁre‘f@ﬁl@& &hitbdiments thereof as examples with reference to the
accompanying drawings. However, it should be understood by those ordinarily
skilled in the art that the present invention is not limited to the embodiments but
can be modified in various manners, constructed alternatively or embodied in

various other forms without departing from the scope and spirit thereof as set forth

and defined in the appended claims.



a recogni zi ng nmeans for recogni zing a host device
connected to the interface; an identification
information tabl e readi ng neans for reading the
identification informationgtable fromthe nonvol atile
recordi ng medium an information selecting neans for
sel ecting a |l ogical address where the predeterm ned
identification information is witten on the basis of
the result of recognition supplied fromthe
recogni zi ng means and i&gﬂ%ﬂﬂ%bation i nformation
table read by the identification information table
readi ng means; a converting nmeans for converting a

| ogi cal address selected by the identification

[ i i - .ipto a first predeterm ned
1. Ap%@??%l% ﬁghdjégégési&ggrgrcgggﬁ%bgg to the first data area
and into a second ,predeterm ned physical address
a gecqrdmp madinm haviRg askirst datajpnea assigaed a fiest physical address;

al l ocating neans for allocating data supplied fromthe

a mosvolbigile recdiding anslicindthting tahecond @lat@arat 43sigied a second
first or second data area on the basis of the

physcEKEES! RTINS A5PS Ry B i sccrsses

first data area by the data | ocating nmeans at a .
for mapaging;the stand é%%ﬁmgﬂhmcal £956p aggthaving prefdetenyained
. _basis of the first physical address; and a second
identifigatipnrigforezatsor wrritten thengintateadaiod the legiahkatddresdehe

second data area by the data' allocating neans on the

al dstepfael t@%i@ﬁ%%gﬂame%'t?%%dé cfeak: The conposite

menory device according to claim1, efei n: when

al %ﬂ%@gﬁh&@gi %‘tr:??:gggpzln%é Q%OISTFSQ\“?icte Q:%tnntelgt%dhtgsffle interface;

an identification information table reading means for reading the |
identification information table from the nonvolatile recording medium;

an information selecting means for selecting a logical address where the
predetgrmined identification information is written on the basis of the result of
recognition supplied from the recognizing means and identification information
- table read by the identification information table reading means;
a converting means for converting a logical address selected by the
 identification information selecting means into a first predetermined physical
address corresponding to the first data area and into a second predetermined
physical address corresponding to the second data area;-

a data allocating means for allocating data supplied from the host device



the interface is not able to make differentiation
bet ween the recordi ng nedium and nonvol atile
recordi ng medium the information sel ecting neans
preferentially selects ong4where identification
information indicative of a blank area is witten
from anong | ogi cal addresses corresponding to the
first data area in an identification information

ereadb t he tificati i nformati on tabl
CO“"C% & tRe et %%e 0, fhe ﬁﬁéﬁr SREQR t&@r@ﬁu%@eﬂ@é@ﬂf theng
means that the host device connected to the interface
conversiprmiradethy thekmndiefttieg exanat i on bet ween t he recording
medi um and nonvol atile recording nmedium the
ike | @ bl r#n [
P B e BF B VR0 Rl AR 1o i o by the
ank it ] . | add
data alfAPReSRARh 3 § BrodsierauinAdoaanan in DI frstdhta arca on the basis
identification information table read by the
of the fisrsphysicshniddressnémd nati on tabl e reading 65 neans. 3.
A nethod of witing data to a conposite nenory device

aisBEon! 'W}@tlr?% meaps Fof %ﬂf@ﬂi&‘ﬂli‘tﬁ‘ﬁll&aﬂedf fof ﬁ]bat i ﬁd %ﬁf"area

assigned a Tirst physical” address, nonvo

rece medi um ha S dat

by the SEESHISHNEREAR 08 4heBafis THGReRef qipﬁwleaf@%%l%ss
i nformation tabl e assigned | ogical addresses for

2. Thawegiprpitenaemarytdexint acnosdingteyclabal 1, avkkretrses and
havi ng predeterm ned identification information

wiiehtih o nidie froinm th r&@ghxzﬁﬁ g th@arlsO@iaf fe m&rmcomted to
an interface to which a host device is to e

e i PROEBL 0o ERRRCABEREAT DRI il S &um and

interfac . . . . .
_ nonvolatlie recorgmg medium, the information selecting means preferentially

selects one where identification information indicative of a blank area is written
from among logical addresses corresponding to the first data area in an
identification information table read by the identification information table reading
means; and

when informed from the recognizing means that the host device connected to -
the interface is able to make differentiation between the recording medium and
nonvolatile recording medium, the information selecting means preferentially
selects one where identification information indicative of a blank area is written
from among logical addresses corresponding to the second data area in the

-identification information table read by the identification information table reading



an identification information table reading step of
reading the identification information table fromthe
nonvol atil e recordi ng nedium an information sel ecting
step of selecting a | ogicats address where the
predeterm ned identification information is witten on
the basis of the result of recognition supplied from
the recogni zing step and identification information
table read in the identification information table

- Ieansy eadi ng step; a converting step of converting a

| ogi cal address selected in the identification

3.  Almkdiothof amithgl @athitdoG &dBposind ﬁlélnéﬂy &dviBé ?ﬁ@hﬁfﬂg fed

' physi cal address corresponding to the first data area

recora R pb Bl oS R S SRS T8 S g s, o

al.l ocating step of allocating data supplied fromthe
HOHVOIﬁBLft regeviing medivan haying a seeend datararaa assignedia second
or second data area on the basis of the 66 conversion

physicaleatilress, tahd apoideatificados tigforntion’ @blevidsigmal FgaalQfddresses
witing the data allocated to the first data area in

or mabdfipgd8 8L LS BLC 1 Bl Ru BB S AL p Rt

B, .-physi cal. address;. and a second witing step of witin
identifieafion Jptor Ao sistandheran gt cas of dba lomeal addresses, and an

] data al |l ocating step on the basis of the second
interfaghicsivbath atidsedsvicd is fo be egnastiedy theametdcERPPigin:
wite data to a conposite nenory device including a

SRR PRI By o SRR tce
an”Fcfjénlfmclgl%\éillqgfgrn%ﬁ%&? tdab g tl'ga 1{1§ %teapsg% 9&‘?19115‘ the identification
information table from the nonvolatile recording medium;

an information selecting step of selecting a logical address where the
predetermined identification information is written on the basis of the result of
recognition supplied from the recognizing step and identification information table
read in the identification information table reading step;

a converting step of converting a logical address selected in the identification -
information selecting step into a first predeternﬁﬁed physical address
corresponding to the first data area and into a second predetermined physical
address corresponding to the second data area;

a data allocating step of allocating data supplied from the host device

- connected to the interface to the first or second data aiea on the basis of the



second physical address, and an identification
i nformation table assigned | ogical addresses for
managi ng the first and second physical addresses and
having predeterm ned idenggfication information
witten therein at each of the |ogical addresses, and
an interface to which a host device is to be
connected, the program conprising: a recognizing step
of recogni zing a host device connected to the
conversinerpgdedn the gonvering steps i on i nformation tabl e
readi ng step of reading the identification

aiftkpwiiaingostep A wrifing thé datanalvcdéd td the B0 Srea in the
medi um an informati on selecting step of selecting a

L-cal gre.t . [ Me-ned .
data all QR385 BF § ot RN ElocREGHI HERRT Harn e the pasis of
the result of recognition supplied fromthe
the ﬁfﬁé&‘&g%ﬁaiﬁﬂ@l'%ﬁé@ﬂ@nd i dentification information table
read in the identification information table reading

astepnd G/fitiigg sepyvEl Wiitidgheplaef adocated to Hie Sedord dadth area in
address selected in the identification informtion
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a second_predeterm ned physical address correspondi ng.
4. programstor diayieg a compper yrigdatalq » eamnagitsrmemery device

al l ocating data supplied fromthe host device
includimgranescioedingomedaumitaeidga dirsoditheréa nsdigned adenphykita
area on the basis of the conversion made in the
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second? ]%)ll})gﬁ?g%};{@rgs:sg gna:gqalﬁlgﬁfﬁggigge{)%n ﬁr?f%gmla?i%%t table zllsgiél{qe% logical

- addresses for managing the first and second physical addresses and having

-

predetermined identification information written therein at each of the logical
addresses, and an interface to which a host device is to be connected, the program
comprising: |

a recognizing step of recognizing a host device connected to .the interface;

an identification information table reading step of reading the identification
- information table from the nonvolatile recording medium;
an information selecting step of selecting a logical address where the
- predetermined identification information is written on the basis of the result of
recognition supplied from the recognjzing step and identification information table

read in the identification information table reading step;



the first physical address; and a second witing step

of witing the data allocated to the second data area

in the data allocating step on the basis of the

second physical address. 57 A conposite nmenory device

conprising: a recording mediumhaving a first data

area assigned a first physical address; a nonvolatile

recordi ng medi um havi ng a second data area assigned a

second, physical address, and a_first jidentification .

a CANYETHNG YRP O soavesgadegicaladdiess selgetossimsthe ddentification

managi ng the first and second physical addresses and
informhtigh Bgleatingtseep intbes fist predsteiminert ploysicalf aidrsgg on

that data wite at the physical addresses is refused
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hysi cal gddress and havi ng predeterm ned
addresgggﬂpqqu peda the sgeand dafagre®ach of the | ogical
addresses; 68 an interface to which a host device is
a datadallomtmgcstep of alloeatggidatngupplanbiroal thehogrdeidy a
host device connected to the interface; an

. bl . . . . . f
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convergion pade i the fROYEIENAGISIER:| e recor di ng medi um on t he

basis of the result of recognition supplied fromthe
a fwstognitingregepred vaiting thevlaardidcated & et firgg datameafinrthe
: sel ecting a |l ogical address where the predeterm ned
data alldé@iihizisk€iRht £ BrédtiefiRicigncs ' ' i
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the first ph¥bicaSa3E89Ng,d denti fication information

a second writing step of writing the data allocated to the second data area in
the data allocating step on the basis of the sécond physical address.
5. A composite memory device comprising:

a recording mediam haviﬁg a first data area assigned a first physical address;

a nonvolatile recording medium having a second data area assigned a second
physical address, and a first identification information table assigned logical

addresses for managing the first and second physical addresses and having written

therein identification information that data write at the physical addresses is

refused and a second identification information table assigned logical addresses

corresponding to the second physical address and having predetermined

identification is written at each of the logical addresses;



tables read by the identification information table
readi ng nmeans; a converting neans for converting a

| ogi cal address selected by the identification '
information sel ecting neangginto a first predeterm ned
physi cal address corresponding to the first data area
and into a second predeterm ned physical address:
corresponding to the second data area; a data

all ocating nmeans for allocating data supplied fromthe
apdsterfpogi toavhichrmbestatevies isio boeennented;t o the first
or second data area on the basis of the conversion

areesghiyingeeand Y6r fdcogniBAl S hast idek ide Mrrebed®RAMmS ihirface;
witing the data allocated to the first data area by

. [ S . r rm.ned laocation.
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. ,fphy,si cal address; and a second witing neans for .
identifiggtion g fermataen sable o the &ast and mccs‘éb%ﬂutlﬁgafaon irfpramiion
by the data allocating neans on the basis of the

tables fretntite poisoladile Abdr &l mebiunhivh GRBRE dLthwRRilk of
devi ce according to claimb5, wherein: when inforned

- 1 : (K74 t .he host device
recognifiSlshBELEd B RS R dBRARS MBhnt; 002" | 0 ke
di.f erengi ation_ between the recording. nedi um and :
ap ARt matiansselectingimegnsder selecting ajleginal addeass grhere the
informati on tabl e reading neans selects the first '
predetemtemicdfideatifioatiom informiation it abtigeh banthe basizsafibe dirst e
recording nedium and when infornmed fromthe
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the interface 1s a o erenti ation en

tables }el?a% 153? the Pde%%ﬁ}:%%bﬂr{]n?&%laﬁon table reading means;

a converting means for converting a 'logical address selected by the
identification information selecting means into a first predetermined physical
address corresponding to the ﬁI"St data area and into a second predetermined
physical address corresponding to the second data area;

a data allocating means for allocating data supplied from the host device
connected to the interface to the first or second data area on the basis of the
conversion made by the converting means;

a first wiring means for writing the data allocated to the first data area by the
~ data allocating means at a predetermined location in fhe first data area on the basis
of the first physical address; and

a second writing means for writing the data allocated to the second data area



nonvol atil e recording medium the identification
information table reading neans selects the first and
second identification information tables fromthe
nonvol atile recording nmedggm and when the
identification information table readi ng neans has
read the first identification information table, the
i nformati on sel ecting neans selects a |ogical address
where identification information indicative of a blank
by the slatmailecating means porthe tagisrofrthe sedend physigal address.
information table read by the identification

Tihef xﬂ?émféﬂmbﬁﬁi 19 ddvaad] a&g)rtﬂgggl&» cMAAS, tierein:

identification information e readi ng neans has
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referentlally sel ects a Iog|cal addr ess where
the lntﬁl‘cféﬁ‘t i netahle to melker diffarontiation batwean thefregordiagimediam and
is witten fromthe second identification informtion

nonvolailé eccardthg/Mednhian tidRletification Hhﬁﬁ&lﬁfcﬁﬁtab[e tdading means
: second|dent|f|cat|on|nforrrat|ontable t he
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. blank area is witten fromthe first identification
mediup@8nat i on table. 7. The conposite nenmory device
according to claim5, wherein the identification

whehoimfedmed fionathé fedognifhgaadanothat tHechekttdevice todmmected to -
in the first identification information table is

the inté SS RIS ¢ Eﬁél&%% if;&@hhfl 181?‘)%&96&{]{1‘%! fé%fdapﬁ medium gnd

I catlng |sarea en in € Ssecon

nonvofa%iﬁe eI et e D5 CgaliaD At sop Bl eadjag means
cluster, pseudo

selects the first and second identification information tables from the nonvolatile
recording medium, and

when the identification information table reading means has read the first
identification information table, the information selecting means selects a logical
| address where identification information indicative of a blank area is written from
the first identification information table read by the identification information table
reading means;

when the identification information table reading means has read the first and
second identification information tables, the information selecting means

preferentially selects a logical address where identification information indicative

of a blank area 1s written from the second identification information table; and



identification information indicating that the second
data area is outside the data area or pseudo
identification information indicating an EOF (end of

file). 8 A nmethod of witygpng data to a conposite

menory device including a recording nedi um having a

first data area assigned a first physical address, a
nonvol ati |l e recordi ng nedi um having a second data area
ssigned, a second physical address, and a first,

wilf@rtgﬂrq i841a blankrrea m thosecong ideat Sicatien intsgmadion table, the

addresses for managi ng the first and second physi cal

informaddneshkesingnde ity s¢lecterd Tolgithl addesiwheeidentifieatiban
information that data wite at the physical addresses

. '_ re - ifd catj i.nt '
infornafignFRGe 4% QPR e s PRt SRLIR TSGR R,
) second physi cal address and havi ng predeterm ned
informafigRitablecation is witten at each of the |ogical
addresses, and an interface to which a host device is

- 7. The domnpusieantathrytdeviceidvoddigner dlaim®, wheredn the
recogni zi ng step of recogni zing a host device
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ormatl1 on e reading ste readr n

. .Jdeatification informatjon table or the first_ and .
identificaliondnfcraration Eble a5 reiHsest WdRSCHO Idacation inioRwation
~ nonvol atile recording mediumon the basis of the
indicatimg that data israoexghyi wiritlensinghé isecord datat dveas psaglo dentification
nmeans; an information selecting step of selecting a

inform!aglgh(iﬁdlji_cﬁﬂﬂg RSt RSB ohdBatPARAGE & BB S Ve ﬁluster Pge%c%o
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read in the identification information table reading
area orspsgdo identification information indicating an EOF (end of file).
| 8. A method of writing data to a composite memory device including a
recording medium having a first data area assigned a first physical address, a
nonvolatile recording medium having a second data area assigned a second
_physical address, and a first identification information table assigned logical
addresses for managing the first and second physical addrésses and having written
therein identification information that data Write at the physical addresses is
refused and a second identification information table assigned logical addresses
correspoqding to the second physical address and having predetermined

identification is written at each of the logical addresses, and an interface to which a

host device 1s to be connected, the method comprising:



a converting step of converting a |ogical address
selected in the identification information selecting
step into a first predeterm ned physical address
corresponding to the firstydata area and into a second
predet erm ned physical address corresponding to the
second data area; a data allocating step of allocating
data supplied fromthe host device connected to the
interface to the first, or second data area_on the

apeeqanizmg Hep of spcesnzing ahest devicnsonnested o the mtﬁffgsze;
a first wiring step of witing the data allocated to

at iderdtificdtictpirfoanaton tabhleacading step bfeedding thedmst at a
predeterm ned location in the first data area on the
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identificationnnféommatidmatablea the first and seveondngdsntficaton isfsamtion
is refused and a second identification information

tables fehdlif tﬁé%ﬂ&mﬂcm&h aorMAAORIAER rea8iesepndi ng to the
second physical address and having predet t ni ned
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information selecting step into a first predetermined physical address
-corresponding to the first data area and into a second predetermined physical
addréss corresponding to the second data area;

a data allocating step of allocating data supplied from the host device
connected to the interface to the first or second data area on the basis of the
conversion made in the converting means;

a first wiring step of writing the data allocated to the first data area in the data
allocating means at a predetermined location in the first data area on the basis of
the first physical address; and

a second writing step of writing the data allocated to the second data area in

the data allocating step on the basis of the second physical address.



host device is to be connected, the program
conprising: a recognizing step of recognizing a host
devi ce connected to the interface; an identification
information table reading g4ep of reading the first
identification information table or the first and
second identification information tables fromthe
nonvol atil e recordi ng nedium on the basis of the
result of recognition supplied fromthe recognizing
9. Anproggamaiorihavengratdosepitter saitendpta teep coinpusiteanemyry device
| ogi cal address where the predeterm ned
includingentddrdid R HAAE QTirst dital 4rbg ﬁsﬁgnw% g Rﬁy:ﬁfzal
the first T1dentification information table or the
[ second.identification informtion tabl.es
addresy 4 BbpfORATE FeHiaio Bicish Hayids naePoRt caff wen astiggd a
step;, a converting step of converting a |ogical
secondaplaiysieal asklress, endianfirst adentificationcinformatipn tablesssigned
selecting step into a first predeterm ned physica

logicaleatitiresses 10r nizp@s® BRfing and delBnfiiphSkichihadAkse atPhaving

into a second predeternm ned physical ~ address

. B .0t n ar ea, dat,a - .
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host> device , conpected to the interface to the first
refusedand acwrand ddentilieatiominfpemptiendable assigneddagicat pddresses
made in the converting neans; a first wiring step of

corresporiding o the sekedral phydcalt #ilirtss akehhvingtprédeermiged i 0
: the data allocating neans at a predeterm ned | ocation
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the data all ocate ﬁ]o the second data area in
host device 1s to be connected, the program comprising:

a recognizing step of recognizing a host device connected to the interface;
‘an identification information table reading step of reading the first
identification information table or the first and second identification information
tables from the nonvolatilé recording medium on the basis of the result of
recognition supplied from the recognizing means;

an mformation selecting step of selecting a logical address where the
predetermined identification information is written on the basis of the first
identification information table or the first and second identification information
‘tables read in the identification information table reading step;

a converting step of converting a logical address selected in the identification

information selecting step into a first predetermined physical address



the data allocating step on the basis of the second

physi cal address. 10. A conposite nenory device

conprising: a recording medium having a first data

area assigned a first physjxal address; a nonvolatile

recordi ng nmedi um havi ng a second data area assigned a

second physical address, a first identification

informati on tabl e assigned a second. data area

assj.gned a second physical address and having .
correspeliBg &9 the, asti dasa arda and 1n8a 4 secondquedetevminadphysical

the first logical address and a second identification

address conespondingitahhe séssiddgd ategecond | ogi cal address
corresponding to the second physical address and
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conversitiiomade iinthé abhecrtipgdnegnsreans for reading the first
and second identification informati on tables fromthe

a PR itk Sep GERRHAM R T GPaecl 16 BTl Sl i the data
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predeterm ned identification information is witten

the first phystcabaddress; ariddent i fi cation infornation table read
by the identification information table reading
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10. A composite memory device comprising:

a recording medium having a first data area assigned a first physical address;

a nonvolatile recording medium having a second data area assigned a second

physical address, a first identification information table assigned a second data area .

assigned a second physical address and having predetermined identification
information written at the first logical address and a second identification

information table assigned a second logical address corresponding to the second

- physical address and having predetermined identification information written at the

second logical address;
an interface to which a host device is to be connected;

a recognizing means for recognizing a host device connected to the interface;



identification information table read by the
identification information table reading neans on the
basis of the result of recognition supplied fromthe
recogni zing nmeans; a convgssion table generating
means for generating a conversion table in which the
first |logical address selected by the first
i nformati on sel ecting neans and second | ogica
address sel ected by the second infornmation selectin
ap i iration B grmal o taple Hoediang Wemes Torge it and
nmeans for converting the first |ogical address
secondsidentifiedtioy infoenfationt tablatefronf iheatdommlatieaeoatding medium o
: sel ecting neans into a first predeterm ned physical :
the bas3¢8F BRST&AII TTRLHSARDn Qufpted %Bﬁtth%%eo gﬁﬁﬁ%‘ﬁféa‘h@?
second | ogi cal address seélecte y the Seco
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converting neans; a first wring nmeans for witing the
data allocated to the first data area by the data
al | ocating nmeans at a predeternined | ocation in the
first data area on the basis of the first physica
a gert fepmation salesiinghracann fer selegyingthessecand dogivdl address
witing neans for witing the data allocated to the-
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means on the basis of the result of recognition supplied from the recognizing
means;

a conversion table generating means for generating a conversion table in
which the first logical address selected by the first information selecting means and
second logical address selected by the second information selecting means are
associated with each other; |

a converting means for converting the first logical address selected by the first
identification information selecting means into a first predetermined physical
address corresponding to the first data area and the second logical address selected
by the second information selecting means into a second predetermined physical

address corresponding to the second data area;



athird witing neans for witing data witten in the
second data area by the second witing neans at a
predeterm ned location in the first data area on the
basis of the conversion taple generated by the
conversion table generating neans. 11. The conposite
menory device according to claim 10, wherein: when
informed fromthe recogni zi ng neans that the host
devi ce connected to the interface is not able to make
a diatg aklecating means senaldocating datesupphigd Axamdhe host device
nonvol atile recordi ng nedium the identification

connedtad o6 Has imerfaedicethiechsbt o8 SEBGHS dagedres bn thB®abis'Sitthe
‘ identification information table fromthe nonvolatile

0 informed fromthe
converr@g)?oﬁg%dgl Xg@gﬁk@@ﬁ%zﬁhost devi ce ‘connected to
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at Két wadng aeansdon wnting dhe dataallopatedto bedinst dgta area by the
medium the identification information table reading
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first data area assigned a_first physical address
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second writing means at a predetermined location in the first data area on the basis

of the conversion table generated by the conversion table generating means.
11. The composite memory device according to claim 10, wherein:

when informed from the recognizing means that the host device connected to |
the interface is not able to make differentiation between the recording medium and
nonvolatile recording medium, the identification information table reading means
selects the first identification information table from the nonvolatile recqrding
medium; and |

when informed from the recognizing means that the host device connected to
the interface 1s able to make differentiation between the recording medium and

nonvolatile recording medium, the identification information table reading means



physi cal address and havi ng predeterm ned

identification information witten at the second

| ogi cal address, and an interface to which a host

device is to be connected,76the nethod conprising: a

recogni zi ng step of recogni zing a host device

connected to the interface; an identification

informati on table reading step of reading the first

and secon identjification ipnformation tables fromth
selectSntbﬁ yetand seqansbidgntigicatign iniasmation tables; kot thfmonvolatﬁe

result of recognition supplied fromthe recogni zi ng

recordigemediurhi r st i nformation selecting step of selecting
the first |ogical address where the predeternined

r-am: It st
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‘ 77 identification information table read in the
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first data area and the second | ogical address
secondksigienl addiesst ard an interface to which a host device is to be connected,

the method comprising:

a recognizing step of recognizing a host device connected to the interface; -

an identification information table reading step of reading the first and second
~ identification information tables from the nonvolatile recording medium on the
basis of the result of recognition supplied from the recognizing step;

- a fust information selecting step of selecting the first logical address where

- the predetermined identification information is writfen from the first identification
information table read in the identification information table reading step;

a second information selecting step of selecting the second logical address

where the predetermined identification information is written from the second .



second information selecting step into a second
predet erm ned physical address corresponding to the
'second data area; a data allocating step of allocating
data supplied fromthe hosgydevice connected to the
interface to the first or second data area on the
basis of the conversion made in the converting neans;
a first wiring step of witing the data allocated to
. .the first data area in the data allocating step at a
identifieatingn ifeimadon éalleiread im thenidemitificntioatinfenmeatiomtabe reading
basis of the first physical address converted in the
step of @Y/ BAdi! ' it Sidisli bR .
D O O I Lol REORAIIN JuDSi! BnP e cbbliihg Step;
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basis of the conversion table generated’in the

with e &{lgﬁ{&j on table generating step. 13. A program for
aving a conputer wite to a conposite nmenory device
i nckudi ng a recording nmedium having a first data area
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recordi ng medi um havi ng a second data area assigned a
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information table having a second data area assigned

conesﬁoﬁtﬁg nd R Efﬁklc&ét]aaaggi ?ﬁ& B Se \éin '@a{lﬁaéﬁ%l%[g{sg@g&ed in the

frcation intornmation Wi

» ogi cal .address, and a,second identification .
Sﬁc°n4 ngwﬁa'tl% ﬁeﬁ’—&siﬂg YieR g Bsacondirefelgrmined physisal address

corresponding to
corresponding to the second data area;

a data allocating step of allocating data supplied from the hdst device
connected to the interface to the first or second data area on the basis of the
conversion made in the convefting means;

a first wiring step of writing the data allocated to the first data area in the data
-allocating step at a predetermined location in the first data area on the basis of the -
- first physical address converted in the converting step;

a second writing step of writing the data allocated to the second data area in
the data allocating step at a predetermined location in the second data area on the
. basis of the second physical address cohveﬁed in the converting step; and

a third writing step of writing data written in the second data area in the



t he second physical address and havi ng predeterm ned

identification information witten at the second

| ogi cal address, and an interface to which a host

device is to be connectedygthe nethod conprising: a

recogni zi ng step of recogni zing a host device

connected to the interface; an identification

infornation tabl e reading step of reading the first

d second identification informatign tables fromthe

Secondnwmlgaﬁttw at a predeterginesdogation ip Hae fisstglata grea o the basis of

result of recognition supplied fromthe recognizing

the corpteegipnaabler gdneiradedrinmhe eonselsesy tabde gtREradings@ERCt i ng
the first |ogical address where the predeteérn ned

13 A SRR STha BEBHIREOFS b SRR e

i dentification_ jnf rratlor%tablereadmg step
includigg apsgording padiven haxing ¢ tisst data gres assigeed arfgSE m-yswal
second | ogi cal address where the predeterm ned

address,demvnvolatile xeeordihgrmediven hasing & séceond dem drbe asdgnedia
79 identification information table read in the

-second'b[ﬂg%iédcl faﬂﬁh RNa 'fﬁ%ffdé?& ff?:ﬁtlbﬁ%ﬁ)rhﬁﬁﬂhﬁ% %B?V]g%@} %&%nd

e fesu recogn| I on supp

recedqnl z Ste a £o0 S1 OoNn |egne atlng tep
data arf SSTnEd ARREOSE pbisEALP Girops BN DaRME DB IClHEREdr o1

. . logical address selected in the first information
identifisafientinfoynsttam emdteseatcthe firsolyigicd] adddesssmdsa seairedd by
the second i nformation sel ecti ng neans are associ at ed

1dent1ﬂ@ai16n Qﬁﬁﬁnﬁ%ftﬁﬁf table H% éﬂtlﬁgl&ﬁ a?ﬂf’é’s% "dor@pbhing to
ecte in

first Ioglca addr ess s t he rst
into a |rsh
on

the secsi Py sicaT i Joflul g brdfeeiotindH B8R e A Brori

first data area and the second | ogi cal address
| writtensat|the seepndlagieal address, and an interface to which a host device is to

be connected, the method comprising:

a recognizing step of recognizing a host device connected to the interface;

an identification information table reading stép of reading the first and second
identification information tables from the nonvolatile recording medium on the
basis of the result of recognition supplied from the recognizing step;
| a first information selecting step of selecting the first logical address where
the predetermined identification information is written from the first identification
information table read in the identification information table reading step;

a second information selecting step of selecting the second logical address

where the predetermined identification information is written from the second



second information selecting step into a second
predet erm ned physical address corresponding to the
second data area; a data allocating step of allocating
data supplied fromthe hosygdevice connected to the
interface to the first or second data area on the
basis of the conversion made in the converting neans;
a first wiring step of witing the data allocated to
) ) first data area in_the data  allocating step at a
ldentlfé?%w Bearmation sebleirgad im mm@entlf@ﬁtlaatlafmlmhtab&@readlng
basis of the first physical address converted in the

step o ¢y badis g tisé egsultobecopditiva Sipjdiel fpnotheracbihiisd step;
data allocated to the second data area in the data

A ST S i

the firgy peicR) a0 EsEIasted i hediaih morTREeT s¢ @qx&”g‘i@téa%?ahrs‘icond

data area in the 80 second witing step at a

logicapaddieseseleoted by tat seeondrinfdrendtiorsieldeting aiemsaite faﬁﬁ)cmted
basis of the conversion table generated in the

with eﬁéﬁ‘ﬁﬁ{c&i on table generating step.

a converting step of converting the first logical address selected in the first
identification information selecting step into a first predetermined physical address
corresponding to the first data area and the second logical address selected in the
second information selecting step into a second predetermined physical address
corresponding to the second data area;

a data allocating step of allocating data supplied from the host device
connected to the interface to the first or second data area on the basis of the
conversion made in the converting means;

a first wiring step of writing the data allocated to the first data area in the data

allocating step at a predetermined location in the first data area on the basis of the -

first physical address converted in the converting step;

- a second writing step of writing the data allocated to the second data area in
the data allocating step at-a predetermined location in the second data area on the
basis of the second physical address converted in the converting step; and

a third writing step of writing data written in the second data area in the
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second writing step at a predetermined location in the first data area on the basis of

the conversion table generated in the conversion table generating step.



