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 nedijum 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] i the priority of the
Japanese Pat ent Applitﬁggdid%dﬁ%nq2004-ll7lzo filed in
t he Japanese Patent Office 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 wll be used as an externa
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as audi o-visual (AV) hone server, in vehicle device,
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such as digital still camera (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 incorporated 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
m%ammm%ﬁm%mﬁMMwmm%memdmmmy@Wmmm%wml
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 nenory is advantageous in | ow power
consunption, quick start-u® 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
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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 1s 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 (wil| be referred
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rotation). The Patent Docunent 2 proposes that for
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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 wup, so that data can be
recorded or reproduced imediately after the hybrid
storage device is energizefl. The Patent Docunent 3
proposes that the nonvolatile sem conductor nenory is
used as a spare area for a defective sector as well to
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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 semiconductor 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 memeory 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 will be consun®d to the full extent

wi t hout making the nost of its advantage. It is
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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 general-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 data 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 scl osure 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 carb be recorded and reproduced
with effective utilization of the advantage thereof,

a nethod of witing data to the conposite nenory
device and a programfor witing data to the

co site. menory device. According an enbodi nent of
effecntvl‘?gﬁ?é@ﬁﬁ?nﬁi nvention, there is provided a conposite
menory devi ce including: a recording nedium having a

Disclosure of tat lnventianassi gned a first physical address; a
nonvol atil e recordi ng nmedi um having a second data area
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information witten therein at each of the |ogica
can bextposderband meproduesd with effecthiecutilizdtogt obithei adyantagedhereof,
be connected; a recogni zing means for recogni zing a

a metRRBbf deuiied£and thé edmpdsitd tnémbey H8¢Re and™ program for
identification information table readi ng nmeans for

.. readi the ideptification.information table fromthe
wrltmg&%%ﬂgpﬁ %OI?B(g%Fedﬁnﬁ&% 5 an i nformation sel ect] ng
means_for selecting a | ogical address where the '

Heerding an pepodiraant of Gt presentringenten.dheresisyprpyided an
the basis of the result of recognition supplied from

compédiee meargRidevivg imearingnd identification information 7
table read by the identification information table

d 220t dig TaNm 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 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 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

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 Hata 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

ec ed to the first or second data
table ERYIEIRAERBORO Dt o5 Bon TR Sptdingameing ' he
convertlng nmeans; a flrst wiring neans for witing the
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address. Al so, according to another enbodi nent of the
physical @ddrassioovresppading te¢he seeondhdataiateat a et hod of
witing data to a conposite nenory device including a
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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.

Also, according to another embbdimént 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 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, and an

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




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 |ogicalgaddress 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 %he identification,infornationthable

# ESREMZBESICP Qf ERReBIAING ¢ hast deyicecannerted g the interface;
| ogi cal address selected in the identification
amfdentHidationsiefermation sbbprdading stepi ofdeadingdbe édentifechtion
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a conposite nmenory 9 device including a recording
corregﬁ%%idﬁ@ PRl o bt frea %%El nfd & %egcic’nsd ﬁpe%%te%nfi}lég tphysical
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.

Also, according to another embodiment 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 $or managi ng the first and
second physical addresses and having predetermn ned
identification information witten therein at each of
the 1ogical addresses, and an interface to which a
. host, device is.to be.connected, .he rogram
devicg mlaﬂ}%a oA RPAY NGVARE BAFCUSR AT H51anaska first
devi ce connected to the interface; an identification
physicalf asidress, emonvolatile eachnding negdivi havang agectuied data area
identification information table fromthe nonvolatile
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connected to the interface to the first or second data
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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 readiﬁg 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 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 d48cond data area in the
data allocating step on the basis of the second
physi cal address. Al so, according to another
enbodi ment of the present invention, there is
ovided a co Ssite no devi ce. i ncl udi ng; . a .
P BB ptiing st o rienpedats alveded 10 e brddordaea in the
first physical address; a nonvolatile recording
data abledating btepi atq predetovminedh@ratioaandbe ifiystedhta asercomthe basis of
physi cal address, and a first identification
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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 haviilg 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 informtion
table or the first and second identification
information tables read bylthe identification

i nformati on tabl e readi ng neans; a converting neans
for converting a | ogical address selected by the
identification information selecting neans into a
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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 allocating means on the basis of the second physical address.

Also, according to another embodiment 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 correspondi ng td2the second physica
address and having predetermned identification is
witten at each of the | ogical addresses, and an
interface to which a host device is to be connected,

t he t hod i ncl,uding: recognj zi.ng, s of . ]
addre§ssS JGRITATRGIIE 1i6cirSh anl SECOUBRBLYIGH Adshises ARddiaving written

an identification information table readi ng step of
theremeadentmcathon frifoshation Emitidata striterat thef physicalaaddragses ior

the first and second identification infornation
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basis of the re recognition su
recogni zi neans; .an. i nformati on,sel ecti ste f
corresponding fo e seGand physigal addreinand hakie RredsisTared e
_ identification information is witten on the basis of
identifinatién is writtegeatteiath odtthe hoginhbaddiesses, ambar interfiahe to which a
first and second identification information tables
host de9Re is o bR ondepiel! tieddletibd ﬁfc@ﬁdmg! on table reading
step; a converting step of converting a | ogica
address.selfct%? in the id?ptification infﬁrgﬁti%nf .
LIGCREDIAIRE S1°0 T Te8enizing @ host davice CRPREICH ) dac Ljterface;
address corresponding to the first data area and into
an sleabiigappe defosmatioadableyreading stap of seading the £issindi ng
to the second data area; a data allocating step of

_ identifichtieinfosmetiba tahleiri thd firkoand fecdndsiiefligefic#®on information
connected to the interface to the first or second data
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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 prédetermined 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




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 physicalj3address; and { a second
witing step of witing the data allocated to the
second data area in the data allocating step on the
basi s of the second physical address. Al so, according
tq anot e nbodi nent of the present invention, there

convergion g Qﬁ%ﬂ%%ﬁ@&ﬂﬂ%ﬁmhaV|ng a conmputer wite
data to a conposite nenory device including a

a Besirwdiring stepliofrwiidng tige dathi alRicatial @ thedirsbdatagieslimthe data
first physical address, a nonvolatile recording

alloca’f‘ﬁlgs HE alfkaé(ﬂ dd‘?]éégl‘ig%&ﬁﬁggd ‘fl(?tlia?lso?f 1‘?13h téfﬁ'?’[ Qﬁt?idarga 84RO Hasis of

rmation tabl e assigned |ogical addresses for
the ﬁrﬁﬁﬂﬁ)ﬁqlﬁ@l% 35280 and second physical addresses and
having witten therein identification information that

asacondrwtitingtstéfhef piritrigthle daadilesated to she s¢emelidatadren in
second identification information table assigned
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physi cal aving pre m ne

entifigation at e the.lo
- AR it andinft Pl en e direte it i e i thereiis
to be connected, the programincluding: a recognizing
providsdep prfgrascfoytiaving a zongutiexivvite datoione coRgOsHIS NMEMory
interface; an identification information table
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i nformatlion table or the firsSt and second
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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 including:

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 informationldable or the first and
second identification information tables read in the
identification information table reading step; a
converting step of converting a |ogical address
sel ected .i é_he Ldentifi.cation information selecting
recogaition WRHJE'E[ PGt IPCORRIZIE MEaShysi cal addr ess
corresponding to the first data area and into a second
m srfermativnedleshngistey of seldeting adogicab pddidsnghere thee
second data area; a data allocating step of allocating
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Interface to the first or secon ata area on the
. .hasj.s of .t he . conversi on e in the, conyertj.ng.neans;.
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the first data area in the data allocating neans at a

tablesread an éheridendifloatianiinforimatidetable stadieg stepr ea on t he
basis of the first physical address; and a second
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second data area in a allocating step on the

. basis of f.he second iLcal . address, Als ccordi ng
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Is provided_ a conposite nenory device including: a

correspedding Hytheeldist datsearca gnd inta a seermdipredeteraised physigal
first physical address; a nonvolatile recording

addreseeorespomding t@thkenedld datpamaca assigned a second 15
physi cal address, a first identification information

4 ﬁgﬂaealﬁ)%%itiggesgefof gﬁ@&‘%in%aaﬁa%{lsglied 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.

Also, according to another embodiment of the present invention, there is
provided 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




assi gned a second physi cal address and havi ng
predeterm ned identification information witten at
the first | ogical address and a second identification
information table assignedl&d 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

oy A SISO Bl i APRCH e spcond o s

_ connect ed to the interface; an identification
assigriedf asemanidghytsadal addeesdiand havamg pfedeterasided adentefidationt
and second identification information tables fromthe
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resul recogniti suppli e romthe recogni zi ng
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by the identification information table reading
seconﬂff@g‘i%al Addregend information sel ecting means for

sel@cting thé second | ogi cal address where the

redet.er m ne catlon i.nformation is witten
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by the identifi cat| on information table reading neans

soiecopBIZieg meaps fonrecogsining ethasé deyivetdonnested i the interface;
fromthe recogni zing neans; a conversion table
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16 which the first |ogical address sel ected by t he

secondl a8 MR TR AtiSH SIS Fo ML 1atile 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 mformation selecting means for selecting the second logical address
where the predetermined identification information is written from the second
identification 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 by6the first identification
information selecting nmeans into a first predetermnm ned
physi cal address corresponding to the first data area
and the second | ogi cal address selected by the second

which fHE P lettl SadEes ST RS the Ee I aeiinn seleqting means and

second data area; a data allocating neans for
secondllogical addyessmselesied iy the second informatipndeldcting means are
connected to the interface to the first or second data

associafeRPwall daR diRsl;s of the conversion made by the
converting means; a first wiring means for vvrltlng t he
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first data area on the basis of the first physical
identifigatiers mformatpnsdlasyingaeasnnty aifirgt predetsrmined pbyisical
witing neans for witing the data allocated to the
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witing data witten in the second data area by the
addressccssrrspandingig thesesord datamreaet er mi ned | ocation in
the first data area on the basis of the conversion
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nmeans. Al so, according to anot her enbodi nent of the
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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 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 met‘:ms.

Also, according to another embodiment of the present invention, there is




recordi ng medi um 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 ildentification information
tabl e having a second data area assigned a second
physi cal address and havi ng predeterm ned
identification information witten at the first
.l ogi cal . address_.an second identification . .
provideifa ikl ot rnias daf GrafomrosiE iR ddfioninsladine a
corresponding to the second physical address and
recordiagimedipne eviaxgm fissd datreatteiafassgniedra first physicabaddress, a
witten at the second |ogical address, and an
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basis of the result of recognition supplied fromthe
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step of generating a conversion table in which

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

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 othed§ 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 first. data area and the second | ogical ress,.
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correspohdiny ©theretted dasi regf the conversion table
generated in the conversion table generating step. 19
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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.




provided a program for having a conputer wite to a
conposite nenory device including a recording nmedi um
having a first data area assigned a first physica
address, a nonvolatile reca®di ng medi um having a
second data area assigned a second physical address,
a first identification information table having a
second data area assigned a second physical address

d havi edeterm ned .identification informtion .
0, fekprdihe feaia Bt oG LBE of fre dire sy v S i dfete i
identification information table having a second
providesiga prdgrandfardmving aesmmienygrite to aonspesitednphysy davice
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includifg 888G/ nY&diﬁﬁﬂﬁh@h% bersp 8GANHeh A8digALd ﬁcfﬁ’sﬁgﬁysical
and an interface to which a host device™is to b
connected .the t hod incl udi ng: a recognjzing st.e f
addrefio Adem St doraamg R iR e 366 50¢ Al A atighed &
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- second phybicgl address rasfirsindensifoenton infenmnation tatile having a second
informati on tables fromthe nonvolatile recording
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identjfjication information table reading 20 step on

be conngetagy the methed ancladmegs of recognition supplied from
t he recogni zi ng step;
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 seRkécted 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
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afirst wiring step of vvrltlng the data allocated to
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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 1in 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




In the conposite nenory device as one enbodi nent of
the present invention, since the operation of data
wite to the data area is |limted according to the
type of the host device, @ten in case data wite is
made from a general - purpose device, no data wite
will be nmade to the data area in the nonvol atile
recordi ng mediumunless the entire data area in the
recor.ding mediumi s, "already alloc Ther ef or e,
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Also in the data writing method and program as other embodiments 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




Al'so in the conposite nenory device as anot her
enbodi nent of the present invention, since the
operation of data wite to the data area is linmted
according to the type of ©he host device, in case
data wite is made from a general - purpose device, no
data wite will be nmade because it is inhibited to
wite data to the entire data area in the nonvolatile
recor dj medi um Therefore, even after data wite is
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Also in the data writing method and program as other embodiments 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 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 nonvolatile recording medium. 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 advantages of these




Al so, since the conposite nenory device as anot her
enbodi nent of the present invention has an FAT open
to external devices and which nanages the data area
of the recordi ng medi um an@3an FAT used only in the
recordi ng medi um and whi ch nanages the data area of
the nonvol atile recording nedium limts the data
wite to the data area according to the type of a host
evi ce..connected to the interface and copies data
recordipg iieiai n the data area of the nonvol atile recording
mediumto the data area in the recording nmedi umafter
Ablopkecedhe abntpusitd memory devicess amothprreentodipenp of ¢he
host device can neither wite nor read data to or from
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data wite 1Is rra romt genera-purpose evi
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whichantanagesgibeutata arequifcthe meswolatde recwdprgueredaoms limatsi the,data
etc. wth effective utilization of the advantages of
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and program as oth r enbo I ments of the present

h d dedi
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and an FAT used only in_the recordi ng nedi um and
mediunh te thordatagaea ih thegeecarding amedivmn eftad avmipletioreof the data write,
recording nedium wite data to the conposite nenory

s0 no genérabpofpede Hastidesicetandasithetirti® fdt rebe ddal ® & fom the
according to the type of a host device connected to
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witten to the data 24  area of the nonvolati]e
genersldgaypese devicg the canpeste mesey devace peimaids adedipated host
devi ce
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 advantages of these recording media.

Also, since each of the method and program as other embodiments 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




Is a dedicated one, data is witten to the nonvolatile
recording nediumand the - witten data is copied to
the recording medium Therefore, since no access to
the data area of the nonvMatile recording nmediumis
permtted for both data wite and read in case a
gener al - pur pose host device is connected to the
interface of the conposite nmenory device, even after

vvrlte S fro ener al 0S i,ce
area of B gfvallere LR G E IR EY S0t FeahE CaBaP st dipst device
host device to wite datatotherecordlng medi um | ow
is a dedicdsed onesdatansiwriitarotoathiel ronvedtatildirecprdenyi mredium and the
advant ageous in quick response, |ow power consunption,
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det ai |l ed description of enbodl ments of the present
read i aasena goncrahprrpasediosi devive) iswonnectedite the ingerface of the
acconmpanyi ng drawi ngs. Brief Description of the

compdRiBafory defiee, dvérs aﬁepﬂ%akwﬁt@ﬁrrﬁﬁaé’ﬁcﬁﬂ %@g@ﬂ&%l-bﬁrpose
rrermry deV| ce a$ an enbodi nent of the presen

dequ' SHER BEM. weting fnd prdiah RemniSE duBRIAThRY BRiEDR write

. FIG 3 is a block diagramof a nenory unit included
data tq thet ngeoring sredinm leavin Pitdwst aed mnmlam%e rragrdmg medium
: FIG 4 shows the neaning of identification
advanta@kensat geitk response, low power consumption, etc. with effective
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 5 shows the configuration of a directory area.
FIG 6 shows a first flow of operations nmade for
witing data supplied froma host device to the
conposite nmenory device. FB& 7 shows a second fl ow of
operations made for witing data supplied fromthe
host device to the conposite nenory device. FIG 8
shows a first configuration of a data area A and data
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flow of operations made for witing data supplied from

Klite Shasiwslthd cenfigumtion odmpdisédterynarear y devi ce. FI G
11 shows a fourth flow of operations made for witing

h §fst ,ﬂf)@f J)iige&ggﬁ%s %%ge%r R\thtn:i% fi?@%ﬂﬂeﬂ from a

mermry evi ce. show a
ation of the data area A and data area B.

host dﬁV’ée tggﬁg%ﬂg’(’é“ﬁim‘?‘ﬂoﬂ’ #V15F- oper ati ons made for
witing data supplied from the host device to the
Idéposhaves aseoonyd tlew ofopéintond anaslecfor varitng datd $uppliet
operations nmade for witing data supplied from the

from ﬂh@%sﬂ&éﬂu@@ tb‘fhé E‘Sﬁgﬁgﬂé’%ﬁérﬁo aBfi¢edevi ce. Best Mbde

for Carrying Qu I'nvention The present invention
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i o G asekaid comhgerstion e therdata reor Zﬁa'é'd%ta( arearfd

I*lInG.Vr?]I s(;lr(])ws a third flow of operations made for writing data supplied from
the host device to the composite memory device.

FIG. 11 shows 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
the 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 the 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




a data area of the HDD and data area of the

nonvol atil e recordi ng nedium are handled as an
integral area on the basis of a predeternmined file
system It should be note@6that an exanpl e in which
an M5-DOS-conpatible FAT (File Allocation Table) file
systemis adopted as the file systemw || be expl ai ned
bel ow. As shown in FIG 1, the conposite nenory

devi ce,..generally indicated wijh a reference .nuneral .
and a MGl EECOringlimediiun SUeh g lesh dneiary REAu ke And in which
recording nedium 2 having a data area A in which an
a datacatda e$ sh¢ WD Pharabidate aseawbf thehmomafl atileadcotding medium are
"physi cal address” hereunder) is assigned to data

handl?%‘éé 98 iAtegrf3iba dn tHF Bl gﬁ:ﬂ e@%‘ragﬁ%rﬁﬁne@ﬁ'i'@ {2 23:1?] Should

I ncl udi"-ng a nonvol at1 I'ng nedi um
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to each data having a predetermned size and
Table) fitmsystemasiadoptad av thetfilorsystnh ®dlldwcéxplaineddelow.
predeterm ned identification information witten at

 A3ShoRRITRIBICT e RS 8bfpdsHe AIhSSPdévick! %@ﬁgﬁﬂoie fhdigatelQyith a

as "logical address" hereunder) therei Vi ce

recogniti unjt, 13 t nize a sf..devi ce 4
referefyfe agBir g o HF ded snd 1PLS 50 M el defiih & rebording
information table from the nonvolatile recordin
medinge di havieg ardata aresch ia whighea addrdsseéshishexddress will be referred

predeterm ned identification information is witten on

to as "ph§stead ed@fest NRercdndbs) i9hsdibed t@@ﬁ&rﬂd\iiﬁ% affRdgt Ry the
evice recognition unit 13, "a converter 15 to convert

predefirpi il {5, # UGR PELT B Pt 8 DR BHERE R e miium 3

. area Aor into a nenory address corresponding to the )
having 7 daggareaqB dn vBNCch s sonies il addresses, s@m@gmﬂmh@@p&d@ress in
of the identification information
- the data area 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




tabl es, and data allocator 16 to assign data supplied
fromthe host device 4 to HOD 10 or nenory unit 11 on
the basis of the physical address or nenory address
resulted fromthe conversi @i made in the converter 15.
The conposite nenory device (will be referred to
sinply as "device" wherever appropriate hereunder) 1
is connected to the host device 4 such as a dedi cated

. ; . .
data 2gg4 B /e BBS O Rde isH AR GL oBpeT thg-Rjentificapn prggritation
Note that the data areas A and B wi || be described in
tablesdendidatd alf@cator 16 to asdfign dataesuppliad(ﬁonﬂhegloahdeme 4 to HDD

Al so note that the "dedi cated host device". is an

10 or ﬂﬁ@hbléaﬁhi@ N1 Qﬁuvﬁk&%a%iéc@f lti’rﬁ epl?ﬁ}sgceﬂ aGarRS %ar ﬂé@bfg}ihddress

caner musi ¢ pl ayer or capabl e of |ng
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for exanple, a deV|ce capabl e of issuing, when put
device (will bpeetertasiio simply defidevige Dawlicrevetapproprigtadicreundes) 1 is
ATA standard) to the device 1 and acquiring paraneter

conndcfgd)fd‘%b'lﬁ:@t gaviche drul aPsea dedicatddnsy %ﬁé ?9 tbé gﬁ@ via an

easi | y that the device |s a.conbi
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ded| cat ed host device" can recogni ze the deV| ce 1,
INaeer thias thecdata reeas Aliantldd avidl be describedvisaletaih taterHmitin o

and nenory unit 11, which will be described in detail

referehéé@(ﬁFI@S Bhe aghey. hand, the "general - purpose” host
device is a device capable of recording and

ABB AL AT LRIRANB R Fecd s BBBHERGEN (bl fe such as

gener al - pur pose host devi ce cannot accuratel¥ .
video Capwgai igital 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 embodiment, the "dedicated host
device" can recognize the device 1, that is, can make differentiation 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




a menory device having a configuration not defined in

the file system It should be noted that in this

enbodi ment, the "general - purpose host device" can

recogni ze the conposite magory device 1 as a single

data area without being able to recognize the device

1, that is, nake differentiati on between the HDD 10

and nenory unit 11. As shown in FIG 2, the HDD 10

i ncludes a r ﬁd/mwit head 20 to wite data to Hhe )
persop T e e EERCERTPURAY bt AleViGs-FANO! ASCWRLR Fgecognize

medium 2, a drive unit 21 to rotate the recording
a memedi dewile hhvimg eoefigumitionchotelefimietlVinithe file system. It should

predeterm nation direction, a servo controller 22 to

_ ‘ o) . AL _

be nofRhaEin HCeADANMthE e CEedGalHilrosiosPLARe ¥ Hbognize
predeterm ned . manner, a.buffer menory 24 tq
the compRALE; YRRy dexice ﬁaﬁ a singledatn awawithpw beiggable to

control the servo controller 22 and read/wite channe
recogmzictth devicepk, dhatsis pmakerlifferafiatioatbetwkes the HDD 10 and

predeterm nati on conmputation to set a necessary
InenKﬁgQﬁﬁp and paraneter for operation of the servo

controller 22, read/wite channel unit 23, etc., and

he recardi di to. which data,is It and,
A3 ShbRRIIES 24 the MDD Pintih &b 4 S almtirehrdd 555 Saite data
controls the drive unit 21 to rotate the recording
to the gectirdm@mediem) aud readrlatadromltbe regordingamedium 2, a drive unit
predeterm ned direction, and also controls the

21 to £thtél the reEordies HRAGMNY 2 hea Peatbtétningd 4GRS £ @

predetermned ~ |l ocation 1 n"the recording dium 2,

predeERERRATGlratics) RIS RoRRPIEr 22 T RaRHBF i hrads 30 b Chive

. operates, at the tinme of data witing, to encode )
unit 21, a read/write channel unit 23 to process supplied data in a predetermined

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 processor (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.




(rmodul ate) data supplied fromthe data all ocator 16
and convert the encoded data into a digital bit
string matching the characteristic of the
recordi ng/ reproduction sy8em and then supply the
converted data to the head 20. Al so, the read/wite
channel unit 23 operates, at the time of data reading,
to renove a hlgh frequency noi se froma read signa
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t he digi taI si gnal by the maxi mum |ikelihood decodl ng
(modwate) atd sweplieahfronhthe diaatlotatve 16kmdiesaetihei acatled data
The buffer nmenory 24 is controlled by the HDD
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prow si onal save data supplied fromthe evi ce
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data is read fromthe buf fer nenory 24 and the read
channghuaiti2s oparpisssj aihedimeef dativeading toremork amigh-fzgquency
Al so, the buffer nenory 24 is controlled by the HDD

noise GO Aebh@ §1gi%x'%1 sBpplidtE frohEheMe P2 @ ah8 dRedigifife the read signal

provi si onal save data supplied fromthe Tead/ vvrl

by an GRS bofVerdlED O Sord3eS: BT Bital Senhly Mt idkimum

. ..read fromthe buffer mam)ély 24 and the read data is
likelihnodaceding ot the ke tangdethicn dlemadudateribe digcadedipignsht or

16 and interface 12. Al so, the buffer nenory 24

Tiebaffesmentory 24 {5 denteslleddsy the HIID Rdnaiolley2b! athe thifie of
provisionally save data. Thus, it is prevented from

dar R 5SS B0 SOOAE R o R B
manages__dat a tr nsfer between the buffer pepory 24 30
allocajgy E}im dateAmaunGin thebu aamemamett IRsIasGhed A

rrermry 24 and dat a
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
controlled 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 predetermined 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




all ocator 16 on the basis of the FAT file system which
W Il be described in detail I|ater, and processes the
data with respect to a format. Al so, the HDD
controller 25 processes tBé data with respect to
encodi ng, error detection and error correction wth
an error correction code during the format-rel ated
data processing. Al so, the recordi ng nedium?2 is a.

and reVERE BTG i rind Deiishn.ihg THTRREROR) BRI

address is assigned to data having each predeterm ned
allocatirzk6 dephatiasig ofipla FAT filet sysoand wisich willbberdescridedsinalatail
in FIG 3, the nmenory unit 11 includes the nonvolatile

later, :Er?d: FSHeRéks tﬁ@‘ﬁaméﬁ%g}a@cﬂtﬁaadf Ak e ?&'1’56 tRE H]ﬁ? controller

es data sup m the data al [ ocdtor
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menory address converted by the converter 15. The
with ancnvel enrr¢ctioneemteddurngtis forn@atirelatéd datqaopessing NAND
type flash nmenory card (menory stick, conpact flash,

ARt ﬁ{éjre@brdlﬁg thédifin 299 ﬁtdlﬂgshﬂfed:&% anld! s IHE 48 area A

and’ has the d3ta area B in serl es of addresses
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to each data having a predeterm ned size and
assigneddatdata bavingreach predetarnined: sine depeting wpenrag intended data

predeterm ned identification information witten at
formagach predeterm ned nenory address. 31 In this

enmbodi ment, the data area A in the recording nedium 2

Ah&Rhdn #1623, the memory unit 11 includes the nonvolatile 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 nonvolatile
recording medium 3, on the basis of a memory address converted by the converter
15.

The nonvolatile recording medium 3 is, for 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.




in the nonvolatile recording nedium 3 are integrated
based on the FAT (File Allocation Table) file system
and managed as an integral data area. Here will be
expl ai ned the FAT file sysgem The "FAT" is a table
showing how a file is stored in a cluster, and
provides a format systemto nmanage the host device 4
on the basis of this table. The "formatting" is a
rocess, of, zoning and rearranging a.data nenory area
: lﬁyﬁbﬁr@abo%%wthﬂiﬁ dafa qren Addy thereeuding mediwg 2 and data area
assi gning a nunber (physical address) to each of the
in the nonedlatile récvrdirpngedian Sogre infdpeatedsed onghe FAs EFide
of a so-called physical formatting in which a track
' [ ' I Y jnto
Alloci R T5bleh ic S bA{ € biaRBT o B inichrdl g BEed.
ormaftjing in. whjch lyrality of the tors is .
I%erga\mlfzéa dapluincihhe EaT e Sysiefno The "EAT df priabls showing
system area C, disk area and data area. Al so, one
how asfgletiostared dn &ickstemandi prot ides meforsnao by stéd toymaapgé dic host
recording data in the recording nmedium 2. The present
. . | ¢ . cmen o .
deviod SURTHLIAE SMAGRIS, Mo SRARRIGAR I fontbed P zbilid end
bl ock address LBA), to access . the recorcfli ng medi um 2.
rearragiog a a2 REMERY 3F5d b SRS ERED BaNInEE BredaiETRInEAs iz and
plurality of sectors (N sectors) is taken as one
assignengia meamlzndpbysical address)ite eathlofthagonedrand meamramgetd areas.
for wite and read of data. The systemarea C

The f(ﬁﬁ{h%ﬁﬁé REnSASEBIN §8chled ?ﬁgﬁi%l‘ﬁirn’ﬂﬁi}g' Y€ vk A krfkeformed
In whifch a master boot fetord and FAT are witten.
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. logica? %;‘tm;}t{iigg irel’ %Vhi?:ﬁ iepli?zﬂitgzgftthé isggtotrs? ikg;l ci’g;gi%:%[ida%da 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 cluster 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




As shown in FIG 4, in the FTA predeterm ned
informati on such as information on the availability
of the data area is indicated with identification
information. For exanple, B@entification information
"0000h" indicates that a corresponding cluster is

"bl ank"”. Information "0002h to FFF6h" indicates that a
corresponding cluster is "already allocated", and a

coy r espondi val ue jndicate a nunber of a next
code 31} q@ﬁlomtagﬁftl;eppgfqu @‘ﬁ“?lﬁf ormation "FFF7h" indicates
that a corresponding cluster is "defective".

AslshowhiindICodt, imtlee FEA, preddtefBinetldnfdratdion sudi asat e
an end of file (ECF) at which a corresponding cluster
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) nage and a data area in which act t.a.ls

inforgHGiL enFol P Roddaty caoR intoranaies  oondirildidiesdata
file name, extension, attribute, latest tine of

corresppddirighginstes imi'blang- c| Iifbematiddr'€@982hfto [FFRE6IY dndetites that a
of each directory (file) as shown in FIG 5. In this

. - : .
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y device 'l 1s energized 1S set In

t he, nonvol.atil e cordi ng nmedi um 3 t ich ..
b AAPXE e dal EiicaiBn B oy SFPRE Pidicates thspe

10 that takes a tpredeterm’ ned tine fromthe
correspapdigigzeluion ivf dafhetivelvi ddeatifination dafoamations' FHESh to

enabl ed. Therefore, the recording nedium2 in the HDD

FFFFHOindiacatt Aa <irll & Alee@EOF) &t wHICH carbydiiding cheiéeizs'already
assigned to each data having a predeterm ned size, 33
iwl e the nonvolatile recording nedium3 in the nenory

alloca t 11 has the data area

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 until data access is
enabled.

Therefore, the 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,




B in which a nenory address is assigned to each data
having a predeterm ned size and the systemarea C

i ncluding the FAT in which | ogical addresses are
associated w th the physigal addresses in the data
area A and nenory addresses in the data area B
Therefore, the systemarea C can be accessed j ust
after the conposite nenory device 1 connected to the

) st devjce 4 is _turned. on. devi ce recogni tion
Whﬂel}ﬁf: popxolatde serordmnamedin X We%ﬁda@me&o b 14 has (e data area
connected to the interface 12 is a dedicated unit
B in whichtd meafonyedddnessds bsipaad itaachn datadiavérg atpredétObimirted size
and nmenory unit 11 or a general-purpose unit not
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nenory unit eV|ce rec ron uni
) upplies_t resul recognition to the processi
with fhgiphysigal ?E@reﬁﬁfeﬁc@st&p HgtaArea A And BemeEs agddesssrs kiR glata
a conmputation and a RAM (random access nenory) used
area B.or provisionally saving data. It reads the FAT from
the systemarea C stored in the nonvol atile recording

TR efiPe3th ?ém%reaq? g S aﬁ“]el' f p&flﬁogﬁ memory

correspbn gly tot recognition res
and selects a

fromthe devige rec nitian unit, 13,
devicg 4 Gongec @gotpég lcﬁﬂéaém%d i dentification

i nfornation |§_MW|t(en The processing unit 14
Bupgdevies rebegritibeamdd! 3 ogpogmizesdehether the host dewineed t er
15. The converter 15 has an address conversion table

conne@fhd fetheanictfRe MNisdddiBatedaftiif 8dpiibe ﬁfakﬁh’% Biff&@ntiation

romthe proceSS| ng unlt 14 is to be convert Into a
basis of. th

betwe]eg dhg i—fﬁ?dm ggé mqmg ?ﬁﬁquegrsa ggnérgf-purpose unit 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 processing 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 1s 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




converted address is a physical address, the converter
15 supplies the physical address to the HDD 10. Wen
the converted address is a nmenory address, the
converter 15 supplies the mnory address to the nenory
unit 11. Also, the converter 15 supplies the result
of conversion to the data allocator 16. Based on the
conversion result supplied fromthe converter 15, the

.data allocatqQr 16 allqcates. data supplied frgmth
physiFear HEWIORE 2ddisss drvibe; Hasis aT4DE legicabaddiess. oM hen
menory unit 11. For exanple, in case the data

convertddomhdress 1t G plsysisalpldress, tHe conveher A6 ep tHdphysithl
informati on that the | ogical address has been

Vet ' 0] ' Ld s
addreGORY B 107, AYRRKIA EonfARERdrels s MRORASFadiBES, he
to the HDD 10. On the other hand, in case,t edia
convegfar dopupplies ghe NEIRHH FEYCST tothermemesy wait bl 1 ,S%ﬂi“h
information that the |ogical address has been
convertamver supgliestioe sesmtinmi goraddsionso the datal albmtass Hat a
supplied fromthe host device 4 via the interface 12

Bﬁ%ém ﬂ%*@aqwtfﬁbh rédult E’ﬁﬁ]lﬂri]%iﬁe Hon?ﬁlee&%@érfé?q?tﬁé dsta

enbodi nent o e present ntion w reference to

atoc 1 SRR o ot i b e 1

device 1 as the first enbodi ment includes the _
the HD&: ¢0dirmgemmony unit2l lnavForexdnepldaiacasedhe Aats silgeasdr 16 is
physi cal addresses "0002h" to "7FFFh" and the

supplRAN AR e EorvRERT i) Gt ﬁiféﬁ‘nﬁtibﬁ‘thé\t&hb'lg%féﬁl 8d@e8@haPbeen
assi gned nmenory addresses "8000h" to "8FFFh" and

conv SRS AL BRSSP e B USSR B s e 4
via thg ?gtgrf%tc:g ela'totthg I—IFSE) ?g-s On the other hand, in case the data allocator
16 is supplied, from the converter 15, with information that the logical address has
been converted into a memory address, it allocates data supplied from the host
dévice 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.




assigned thereto |ogical addresses "0000h" to "7FFFh"
corresponding to the data area A and | ogica

addr esses "8000h" to "8FFFh" corresponding to the data
area B for connection to g8he data area A Therefore,
in case data is witten according to the FAT, when
the entire data area Ais "already allocated", data
will be witten to the data area B. Al so, when one

ctor de d based o mat S a, capacity of
fgﬁsp w@l e datnarsas Qoaad Hormie. ﬁ@ycwubteagh ogies. the FAT has
cluster has a capacity of 64 x 512 bytes 32 kB and

assigriedethdedta lagieal fldressdse'0080N! do NGFRENT vorr@sparling datlee data
capacity of 32 kB x 32767 = 1 G(B. Also, the capacity

e R4 M HOER,C DR KPS R
8 als wafile (File 1
for cogaﬁgql%@ Fhé‘&iﬁt@ Gt ReRen %ased:k&a asewnéénac&gwpg to
and witten to the data area A. \Wen readi ng such
the FAT, lveher dtesentuei datt® areianA tih éaldeadscaldosated 't aats wik dechrtten to
for a f|Ie nane, data corresponding to a file nane

thedat%:éul is read, a logical address indicating the top
first cluster is extracted fromthe read dat a,

KD SReR S SoE i biedih & gl 1Borm PARRcigfo g Dytes

the | ogical address and with reference to the FAT, to
and 64 beclebgctossafbrinone clista, oneclusterdmsposdipaeityerfuidy* 512 bytes =
device 1, when the host device 4 is connected to the

32 kB! dHcethkatfa rea BHR tH@Yé&ﬁ‘dfr%Cﬂﬂﬂidxh%m Hat3a3c acity of 32 kB
recogni zes which the host device 36 4 is, edi cat ed

-ox 32782 fgﬂ?eg?\q g%léji{)gm%y of the dz"f}gdared:fij1 Bn Ie:tn%nivolatﬂe
recording medium 3 1s equivalent to 4096 clusters, namely, 32 kV x 4096 = 128
MB.

" FIG. 8 also shows 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
sequentially 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




processing unit 14 correspondingly to the result of
recognition. When a dedicated host device is
connected to the interface 12, data is witten to the
device 1 as in the flowdgagramin FIG 6. On the

ot her hand, when a general - purpose host device is
connected to the interface 12, data is witten to the
device 1 as in the flow diagramin FIG 7. Here wll

expl ai ned data wite to the copposite nenory vj ce
4 is, al‘ﬁﬁlé%tﬁ oRe QajgeraliPwHpose 98Gi é@dngawnwee@ q%qujfecf by the

interface 12 thereof. In step STlI, the conposite
procesgin® unitdel coespdnadigely tohke hesult df geogniteady Wien aldedicated
wite to the data area A. In case the result of

' ' ffi ' e [
o SRR T AT 12T BB AR T m e
egative Vi ce es to,step ST7., The
flow lagEAmiR EIﬁegr uﬂf sedn\yhpa@ageéwraiypqreesehp%tedewce
unit 21 under the control of the servo controller 22
is conascieddvdhe intetfake d 2aditavis sadiveni o thet dévicdd asnntthe iflow
of the recording medium 2 reaches a predetermn ned

dia a‘fﬁli ¢rgy 7 namely, until the recording nmedium 2 gets
1agr 13 Pyo data Therefore the conposite nenory

evi c con t he dat |l ocator, 16 to
Ig ¥k e ERplaed dalavits Gufhe GERpatit: Beniesy sy ioHf aving a
area B in the nonvolatile recording nedium3 until the
- dedicatedibost deviee copsected dy thomtedace W2itherebb t he data area
A. Wen the device 1 becones ready for the data wite

TnSstép 8 TdatiRe é’élﬁgoé‘ite hlersORt dSlise tlgﬁ_dgéﬁ @hétﬂe?‘iﬂ%@t‘s_ré@dy for

to ite dataspplledf mthe d ated host device
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device 1 goes to step ST2. On the contrary, if the result of judgement is negative,
the 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 récording 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 device to the data area B in the nonvolatile recording 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




In step ST2, the conposite nenory device 1 detects a
bl ank cluster in the data area B by searching the
|atter fromthe top. The processing unit 14 reads the
FAT fromthe data area B, and deploys the read FAT in
the RAM The processing unit 14 recogni zes, based on
the recognition result supplied fromthe device
recognition unit 13, that the host device 4 is a
dediﬁgeg{.ed ne, nmoves the selection pointer to a
recordipg medium @iy ess " 8000h" in the FAT depl oyed in the
RAM and searches 1ogical addresses "8000h" to
In8k-RT2f tre ¢cataposite menmany devios irelctents & biamdativsterah the
bl ank area with the sel ection pointer being noved in

data afd3?B 'sfe%%ﬁiﬁg thd [hifth Ghm e t(?ﬁ.e @h@@??gér?@ﬂ}gggﬁﬁ 144 eads the

generates a grc ess O™ a pos

starti data wite to the det . bl a rea,.length .
FAT iy g doteghee B i dleptosinesigad SATom e d AR q g Processing
witing operation, and supplies themto the converter

unit 14 Secdgmizdse pasgtion theerecogpisint eesoitsnpplidd fiam the deivices
data to a data area corresponding to a predeterm ned

recogifBBR whiEHS rtﬁﬁfthie.rhdsltﬂ Beditled £ ae@]caﬂégq%nec ‘i’l‘f(%/ﬁéest e séfection

converts the | ogical address supplie rém

. [ ocessin it 14.1n0t.o. _ r.y address, on t bgsi s
pointeBfS 5 aeizabedisss Sty inBe TR 6¥uiRiea 35 B RADE, 58 Sefirches
~converted nmenory address to the nmenory unit 11. Al so,
logical addressesei8060hT %o ' BFBFht for identificatian infonmationanticative of a
it has converted the | ogical address supplied fromthe

blank RFcRCRRRE ItRE sélBLfiod HoiMbPbbite MBVWRA Yn A IERtiohD
response to the information fromthe converter 15, the

ogator 16. all es _data supplied,via the ..
1§13} $ERchRRDedsting oo E5natte] a0l BlAS dsgposition
unit 11 will wite data supplied fromthe data
for stagiing dategwriteta detdeteetgad blank ares, langth pé 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




transferred-word | ength on the basis of the nenory
address supplied fromthe converter 15. In step STS,
the conposite nmenory device 1 issues an interrupt to
the host device 4 after w3gting data for the
transferred-data length to the data area B. In step
ST6, the conposite nenory device 1 judges whether it
should exit the data vvr|t| ng process. In case the
.. ,devj as decided.to dat a

unit 13 gy Saite SRR Sl ol Eithe 18uathEfgta area Bofor the
device 1 has deci ded to contl nuously wite data, it

transfgrred-weanklemgtls baph&basis ldf thé mamotyeaddreedsugpied frothiae
device 1 returns to step ST1 and finds that it is not

for data wite to the data area A it vviII
conve:rgagggt the operations in steps ST2 to ST5 above.

e conposite ne vice 1 searches t
BB ST, thd FoBHON R AN HeYieol FoReSAb RHRIES 'i‘j’st?‘@rhOSt
The processing unit 14 noves the selection pointer to
device 4l aftgr omititing diats for'the msfdrmd—ﬂataHAﬁgﬂem thyatitd areahB.
RAM and searches | ogical addresses "0002h" to
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aréa wth'the selection pointe el ng noved In

bl
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nonitor the started state of the record| ng medi um 2,
processat godsctochepSdiliZe  Gnite gontesye if theideviematihas decided 4o

wite to the data area A and go to step ST7. In step

contintbRislyl Weit® At 3656 bitk! tolsteSTA! atfesheuldast fidled that if the
addréss of a position for starting data wite to the
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t he converter 15.
area A, i1t will repeat the operations in steps ST2 to STS 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 logical address "0002h" in the FAT deployed in the RAM, and searches
logical 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




In step ST9, the device 1, the conposite nenory device
1 wites data to a data area corresponding to a
predet erm ned physical address in the data area A
The converter 15 converts t3Be | ogi cal address supplied
fromthe 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. Alsg, t he. converter ES i.nfor t he datisallocator
and a £enyRapd for Waling Apd SPRRleH A &7 & CORFEId Ssuppl i ed
fromthe processing unit 14 into the physica
husteps¥l'9, Ithe desiperls ¢h¢ oomipesitafmematy devite dnwribes data to a
converter 15, the data allocator 16 allocates data
[ : Q).
data P b F L B 2 B A el P iCAl s 3 (Ut e A
16 to t data apea A.for the trapsferred word |length.
The cffvete! bSoPavErTedogicd padess supBlsd B hemidcesmngiit 14
converter 15. In step ST10, the conposite nenory
into aqdyistel adidssseen the basiserfithptaddoess@niverstion tible canddsupplies
after witing data for the transferred-data length to

the copieridiphydi@ aldres§ 1§ HRPHPD 1b. I t RRoC HPESHVeteF a3 orms the

device 17judges whether 1t should exit the data
itin 0 s. In cas he device, 1 has decgided to
data affpeitdt el i colwERed e labied afygelthptEa 58 S
On the contra&z, if the device 1 has decided to
¢p

processang unifolds into bysigakaddressai |1 go back to step ST7
and repeat the operations in steps ST8 to STI| above.

InrespOiseiblife ihREn@IBROFbHLthERITVErde 15 C theldath dAbestor 16
the FAT and directory 40 correspondingly to the new
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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 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 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




ST2 to ST4 and new data witten to the data area A by
going through steps ST7 to ST9. Since data witten to
the conposite nmenory device 1 will be read in the
first-in first-out order, Keading data in each file,
if any, witten to the data area A cannot be read
before the recording nedium 2 put into rotation
reaches a predetermned velocity for data reading. On

this.agcou the device 1 ted t.0

comrespONBIARLY AaIthY np; LA SRETs s GAla £F B oz 0 hequgh steps
host device to the data area B for a predeterm ned

ST2 tb &t imdhewidata writédn icsthefdata arda Asbyt géimg thosughthsteps ST7 to
recording medium 2 to reach the predeterm ned

ST9,. velocity, irrespectively of whether the device 1 is
ready for data wite to the data area AA. Oning to this

tation, the device 1 can read the le ta.in
SHER Bla Siteaorhe Cambesiie ROROTH devicRd VAl beRatd N the
medium 2 into rotation while the | eading data is being
first-in émst-andondendeadiag dataimeacts fibs, af anly,wititten e theedatarmgea A
data fromthe data area A in the recording nmedium 2
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can be reproduced t ane

neces tti wai t tinme for
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' menory device 1 having a eneral ur pose host device
adaptesbtmawtogaticelly herltentﬂaafsapp 18 frcho rtﬁcuﬂedxcatedt}mst device to the
explained wth reference to the flow diagramin FIG

data area Brfo$ hqrieﬁaﬁhuﬂerdereﬁgmo@ﬁnhﬁ: rrracrmr, Yod@\ime tdkesiﬁfoe%é

a blank cluster by 41 “searching th e data area A f rom
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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 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. 7.

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




to the data area A. 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 sel ection
pointer to a |ogical addrggs "0002h" in the FAT
depl oyed in the RAM and searches | ogical addresses
"0002h" to "8FFFh" for identification informtion
indicative of a blank area with the selection pointer
bei n m)ved in that directigon. In step ST21, the

searching {Be datayareaiA from gem tomebthedattey Aier beiagready é@r data write
position for starting data wite to the detected

to theldaamkrear &a, | ength of data to be transferred and a
conmand for data witing operat| on, and supplies them

|
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read KA iy ten ﬂg{ s ih mr%ce%sgag@mfel WS e peleciom pointer to a
| ogi cal address supplied fromthe processing unit 14

logicdl middresa "0002ht al thrdBAE skeployddie theRAMS aridwagclshsdogical
conversion table, and supplies the converted physical
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|nfornat|on fromthe converter 15, the data all ocator
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the HDD 10. The HDD 10 will wite data supplied from
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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




In step ST23, 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 ST24, the conposite mgpory 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 ST25. On the contrary, if the
device 1 has decided to continuously wite data, it
conveggbddpack to step ST20 and repeats the operations in
steps ST20 to ST24 above. In step ST25, the conposite

Ineyigy $TA8Ytleecdmppsiad arenids devicahdssiies a@tiatatrupt to the host
correspondingly to the new data witten to the data
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area B in the nonvolatile recording nedium3 is

the datd wortaiggsiogtser Inheasdahadevie Phasdedided to ekt thadata writing
wite to the data area B fromthe dedicated host
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. menory device 1 limts the op ion of data wite to,
continiusIyukite dai@aitgacs tckJosteR gﬁb@ﬁg rgpeaty dhe, gperations in
device 4 as above, even in case data wite i s nade

steps $T20nt@ STeAcatalvepur pose device, no data wite will be
made to the data area A before the entire data area B
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corr'aslo)lce)1\1/ciﬁ%(;"ggl};L tS'the 1llqeew 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'. Thérefore, even after




enbodi nent of the present invention can wite data to

the recording nedium2 low in bit cost and
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general-purpose host device.

Next, a second embodiment of the composite memory device according to the
present invention will be illustrated and explained. In the second embodiment,
when the host device 4 is a general-purpose one, it is inhibited from writing 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
"7FFFh", nonvolatile recording medium 3 having a data area B assigned memory

addresses "8000h" to "8FFFh", and the system area C including first and second

FATs.




"0000h" to "7FFFh" corresponding to the data area A
and | ogi cal addresses "8000h" to "8FFFh"
corresponding to the data area B at the tine of
initialization or shipnmeny4fromthe factory, and has
witten therein, witten therein at the tine of
initialization or shipnent fromthe factory,
identification information indicating that it is
inhjbited to wite data_at the | ogical addresses

Agsbown ind 1 9rrthe first FAEM@S&Ignﬁd dherieto tegicaladdresses

information indicating that data has been witten in

"0000hM ¢o dFFEFhaceaespoadingithithedaaren {0 analogical J0BeRseso
FFFFh) indicating that data have been witten outside
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' [ deg_t i fi cafl on informati on (FFF7h) indicating that an
shipmept Epgptheclagterys and hae pasten dhereia, srvian theranat thstime of
the second FAT has assigned thereto addresses "8000h"

initialtzatib@Fdrishipiment fiopetit figtdry, ideatifichtionisforBiation iddicating
time of initialization or shipment fromthe factory.
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conposite nenory device 1 judges mhether it is ready
areas, fidentifizatmomiformatnon @0GGH o BFEEhAindicaties that ldata kavs been
of judgenent is negative, the device 1 goes to step
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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 explained 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.




control of the servo controller 22. It takes a few
seconds until the rotation of the recording nmedium?2
reaches a predeterm ned velocity, nanely, until the
recording nmedium?2 gets rgqgdy for data wite. _
Therefore, the conposite nmenory device 1 controls the
data allocator 16 to wite data supplied fromthe

dedi cat ed host device to the data area B in the

nvoI ile r cor djum 3 until the, device 1
%d&? R 2oRHAES e qt@eri?ré/ thaedriver Wit A1 Wilen the
the device 1 becones ready for the data wite to the

contral atfahaseavocorttoltearly. ol B thkss aifitvaseddmbdaintil thé romtion of the
wite data supplied fromthe dedicated host device to

ecord 8 P Sk ST PR B, ) Forin
. Cl ster | dat a, are searching the latter
medingp i EALYpHOr g Wasesﬁhsse%mat ¢ gopppsiterpemory deyice 1
and second FATs fromthe data area B, and depl oys the
contrale it datasllogatbrskctondrité-4dt supplied MMthEhletha@edahestrthavice
unit 14 recogni zes, based on the recognition result

to the sapaoéfgs% il BB ﬁ&ﬁv&isgregeggfcg ghddih Yl e dEPl%C jthe

evi ce IS a one noves the se tl on
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addresses "8000h" to 8FFFh for identification
ready foif tverdata swritertditbadateeareh A, ibcantrobsrtha data hllotwor 16 to write
sel ection pointer being noved in that direction. In
data sﬁﬁaﬁﬁeﬁ%ﬁl tHe\@edEACAIISP Bl to He A8RACARA S nf‘tﬂé)ﬂz'cB?dmg
dress of a position for starting data wite to
di bect ed bl ank area, length of data to be transferred
me 1u5:% and a command for data witing operation, and

supplies themto the converter 15.
‘In step ST31, the composite memory device 1 detects a blank cluster in the

Y

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 in 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




In step ST33, the conposite nenory device 1 wites
data to a data area corresponding to a predeterm ned
nmenory address in the data area B. The converter 15
converts the | ogical addresg supplied fromthe
processing unit 14 into a nenory address on the basis
of the address conversion table, and supplies the
converted nennry address to the nmenory unit 11. Al so,
the converter 15 inforns  the data allocator 16 that
and ajqOrgang 4y drtecuriting ansgrticn, Adduwelis themite dhe pemyarkea 1.
processing unit 14 into the nenory address. In
Hresteprk3 3, aht kenipusite m¢mory Hevicetheritendsatiora ddia atdwe
data allocator 16 allocates data supplied via the
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converter 15. In step ST34, the conposite nenory
a memewy address onuke basisiofttee addtest cohbhershmstablelemidesmpplies the
after witing data for the transferred-data | engt

to
convérfé% x%hﬁ)r? a?ﬂr&s tbriih ﬁmtt ge C&{EBO?Let &)dﬂ?%%HS informs

device 1 vvhet er |t S exi

In case t VI C as dec to
the daty P@l Cotol dgrthanit ihas convet 6‘!@ @a% Ogl@fﬁ@@ége&sos@pilsg the
On the contravti/l if the device 1 has decided to
(]

processing umifolsks intowhe meerdaryaaddresgoes back to step ST30. |t
shoul d be noted that if the device 1 returns to step
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the data area A It repeat the operatlons in
e A R TR -
unit 11 W111 write data supplled 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 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 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 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.




the top thereof for a blank cluster. The processing
unit 14 noves the selection pointer to a | ogica
address "0002h" in the first FAT deployed in the RAM
and searches |ogical addrggsses "0002h" to "8FFFh" for
identification information indicative of a blank area
wWith the selection pointer being noved in that
direction. Note that the processing unit 14 nmay be

i nfor ., L.roma manitor unit (no shown). tQ nonitaqr
IpRCTs Sl Ce BIESEQmBOTIC TRITIdiarnd Ssarighihe aiRgvea fefrom
conposite nenory device 1 is ready for data wite to

the top Hecrdaf foraa blank dustego The pregsSngtunit 4 sheyes$hs gelectien
processing unit 14 generates a | ogical address of a

poinep A5 1bERal bRl APOON AR i) ERT! G fe 5] ARURAM, and
searchgg lopigabasiiresteer 09a2h ! AP 2BREFR! 18 iaeRRaRSE intEmanign
conposite nenory device 1 wites data to a data area

indicative od sguadk agez with the edkeictoni pudteptbesmg aloveddnehat direction.
the data area A. The converter 15 converts the
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into a physical address on”"the basis o ress

nversi on.tabl nd s lies ..the converted physical .
shown] i et tnerartask s S feCOnting GnBivres. ot gl Sprhgosice
the data allocator 16 that it has converted the
memorvgevise lasdicady feugahivedtef tooinetdata arsack egwdi goytaustep SIPB6.
into the physical address. In response to the

Th Btep SEBT Othefprotedshgy GRS dgéaier&és al16@ichadAlsk @Falisition
16 "allocates data supplied via the interface 12 t

for stabilfe el e i the s Yanicalf, gl R DD ufranftited

transferred-word | ength on the basis of the %hysi cal
and a eqramasl tonslata waitmgoeparation, and supplies them to the’converter 15.

In step ST38, the device 1, 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




converter 15. 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 SEZO, the conposite nenory
device 1 judges whether it should exit the data
writing process. In case the device 1 has decided to
exit the data witing process, it goes to step ST4l.
t.he contrary, jf the device 1 has decided fo
Uansf?ﬁfﬁﬁ‘r\f‘{%ﬁﬂqnﬁ hithe Eﬁﬂﬁ,o%t € 'Wﬁlcaﬁa@igf@ﬁs peppieshfrensgie

and repeat the operations in steps ST37 to ST40

conveatarvid. I n step ST41, the conposite nmenory device 1
updates the first and second FATs and directory

EPétep S ithe hb‘mbt%ﬁltt% %ﬁﬁﬁ'{ﬁ géﬁgkf!gili"s %%Ps é{ltg]éltt 213 %he host

area B by’ goi ng new

. datag. witt.en he. data area by. gQqi ng,thyough
dovicd AieT v HRg slalra) thigradsfiried-data Isaeth {outhidaga deeei Bg
the first FAT, the identification information having
Inestop WT40, ¢ive eompobivg meahomddewss 1gadges pdietherdt slootldexit
data area B at the time of initialization or shipnment

the ddt& gmﬁﬁgegfcﬁfewr YId @aéeftﬁ'b%wﬁcé D@k a_@%@ﬁp@ Rit the data writing

inhibited is updated wth the sane | icatlon

i nformati o al identificatio i pf or ion) .
procey i §ER (ot Sida: (O T poRiEan: Srihpideviasnt b fheided to

.logical address of the second FAT. Therefore, the
contimeeishtwelsg datn, sionHbgo duckdotstep 8286 andarapeat thadperdtioms in

connected within the data area B. Also, the second FAT

steps §T37a0iST40 ssbvas a defective cluster and al so as an
EOF at the conpletion of data wite. 49 Since data

I}H:]dt% §'T4t1? tﬁ@@o&ﬁgﬁ?es He%lc%/ngé 1069I ?Vdp%eatels tWelfllrsP and gggond
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 initialization or shipment from the factory to indicate that data write is
inhibited is updated with the same identification 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.




first in first-out order, |leading data in each file,
if any, witten to the data area A cannot be read
before the recording medium 2 put into rotation
reaches a predeterm ned vabocity for data reading. On
this account, the device 1 may be adapted to
automatically wite data supplied fromthe dedi cated
host device to the data area B for a predeternlned
hat is, . for atine taken

$ g?ﬁ %’ffﬁee@. § CORpASHEMEROTY dedieek mlﬁg@ read in the

velocity, irrespectively of whether the device 1 is
first-indadirotbordeatlaadimigt dath dn theh fide, df angawhtteid tlge tatatdres A
adaptation, the device 1 can read the |eading data in
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nmedi um Into rotatio a 1's being

d data ass ted with | eadj ng
predefsRing] Selot o5 aataeadings rOnHbrs acoPEH (be Aeucam MAY be
havi ng reached the predeterm ned velocity. So, data
adaptedito betonesioatiycedie datatsmpplied drcrhtheidedivated hest device to the
necessity of setting any wait tinme for the data

data af@PBYSY 4 prefeteNBitlod Ieﬂ%tﬂjﬁf finl¥, 'gﬁeﬁ ik Of ok *Aemﬁlgs | ¥t the

menory device 1 haV| ng~a general - pur pose evi ce
onnect.ed t he erf ce 12 thereof wl

recori§ BB 2 HerePerrmacierdingsly elpgi drsspeRt vely of yhether
11. In step ST50 the conposite nmenory device 1

the deyigectisreadyifandatl witeto the dafeareshiAng @wéngite thisadapiation,
fromthe top of the latter after being ready for data

the dewidd P cah Peddiedahdin® Ba fn edB1E i ﬁ%ﬁ%ﬁié‘@atﬁrﬂréa 134 Iput the
reads the first FAT fromthe data area B, and ploys
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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




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
indicative of a blank area5@ith the sel ection pointer
being noved in that direction. It should be noted
that since identification information that data wite
is inhibited is witten at the |ogical addresses

the rep tREAT G G RAML,, Dl B SRaathitithimavealhe salection

. ) |nforrmt_|on|nd|cat|n§ ‘already witten" is witten
pointesttoahlegiengiaddresa 0028 in theofich FATodepeFet in theRAMpand
ST51, the processing unit 14 generates a | ogi cal
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nory device 1 wites data to a data area
It ShOktlélrbfe@@f@ddhﬁtgsm@e dentftrationninfengtysihas dataddriés s inhibited is
the data area A. The converter 15 converts the
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into a physical address on the basis
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data allocator 16 that it has converted the
ertteno@ Waiter ) the bogicainddsesses SA000R" toi Bdd3.ng unit 14
into the physical address. In response to the

In ra;tep §Ebi pihefprocessies anftvier s&ierdfes atlbeichdhadadsk @Fal ISHsmon
all ocates data supplied via the interface 12 t

o sl RV 10 S0 R R e

t ransfer vvord len th on the basis of the physical
and a ¢ep é)lg ‘é’altmgo gragon, and supplies them 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 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




converter 15. 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 SE34, the conposite nenory
device 1 judges whether it should exit the data
writing 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
transigggdrwouliengthpnithe basis ofithe ghusicabaddress suppliediisomathe
repeats the operations in steps ST50 to ST54 above.
convdrtersitSep ST55, the conposite nenory device 1 updates
the first FAT and directory correspondingly to the

R BT Sfhoich B5ealBy 08 ER 4 onlly iyt D hos
. and these prograns ﬂbig executed to |l et the conposite
devicedrafiey wiating dlata for thateanskaredifaiadength wnihe dasa area A.

wite. Since the conposite nenory device 1 limts the
IpsteptSTH4, die datnposite ngerhoryt Bevicddtjadgeewhrdogridsmanld @xit
the type of the host device 4 as above, in case data

the daﬁ :sx{rgu%sﬁd%g f gtg[%l%, I%%e e PHa® aégidgg\fb kit tﬂg éﬁgﬁ @riting

ma ata area ecause

wi.te to the jre data area B | s inhibited. )
process dt g9 to, St Sss e<3n the eantiat i the deviee | S’@Wﬁ’éle‘i to
gener al - pur pose device, the device 1 as the
contimrinebi wene dafa, ihgogy lesodniio Steyy SHSOamdrpentsi the opetatidns in
the recording nedium2 low 1in bit cost and

stps STSTIEGE1 10 wedhum 2 st dpeu |1 o
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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 1s
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,




of the advantages of these recording nedia 2 and 3.
Also, with the conposite nenory device 1 as the
enbodi ment of the present invention, even a
gener al - pur pose host devi cg24 connected to the
interface 12 can read data, for reproduction, by
tracking information, associated with the data, in
the first FAT stored in the data area B, it can read

dat a having been witten from dedi cat ed host devig¢
low pawgr cREsyptien, elen fioma dﬂ‘éﬂ%ﬂtﬁihp DRGH W Pitesiie Bhzation

the general -purpose host device. Next athird

of theembadtapestofahesdrecoedinganédiarfeand 9. devi ce according to
the present invention vvi Il be illustrated and
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read data,tfer depraduoctibhebyl ataakmgeiaf@nastion | dssodihteslhwithdhddata, in
noted that in the third enbodi nent, the data area B is
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addresses and nonvol atile recording nmedium 3 having a

generalaperpase hoBt desicgned predet ermi ned menory addr esses
and the systemarea Cincluding third and fourth FATs.
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ogical addresses
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 memory 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 from a
~ dedicated host device.

The composite memory device 1 as the third embodiment includes the
recording 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.




corresponding to the data area A as shown in FIG 12A,
and the fourth FAT has assigned thereto predeterm ned
| ogi cal addresses corresponding to the data area B as
shown in FIG 12B. Here w 5B be explained data wite
to the conposite nenory device 1 having a dedicated
host device connected to the interface 12 thereof wth
reference to the flow di agram in FIG 13. In step

Tie o ACRAT iiered Thred orvdrSimingdlodiveidfiesses o

the result of judgenment is negative, the deV| ce 1
correspoasding testhepd 33 Gtea Aastdhovanit FiGy 12Af andéhe ésurth FAT has
judgenent is affirmative, the device 1 goes to step

aSSIgI}%ﬁ%er&B zaré‘%t@fl‘%if{bﬂnlggfﬁa? Gre3b& é&r@%ﬂdﬁ@ﬁ@{@ﬂﬁ%ﬁx area B

he drive unit contr ol servo

contr 2. It takes a few seconds until the
as Shor%??ﬂ%tﬁ g?ﬁr he recording medium 2 reaches a
redeterm ned velocity, nanely, until the recording
| wil begaiplainedidgtaf writelta thowormposifhmesianyedeviitee] having a
conposite nenory device 1 controls the data all ocator
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device to the data area B in the nonvo atl
ecordin um 3 until the device 1 becones ready
flow 41831.%3%%\%&9?3 to the data area A Wen the device 1
beconmes ready for the data wite to the data area A,
Intstep STI68, the bempasite menent devies 1tjudges whethtntibis ready for
supplied fromthe dedi cated host device to the data
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devicd | gtolég to step ST61. On the contrary, if the result of judgement is
affirmative, the device 1 goes to step ST67.

The recording medium 2 starts being rotated by the drive unit 21 under the
- control of the seﬁo controller 22. Tt 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 write. Therefore, the composite memory device 1
controls the data allocator 16 to write data supplied from the dedicated host device
to the data area B in the nonvolatile recording 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.




data area A by searching the latter fromthe top. The

processing unit 14 reads the third FAT fromthe data

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

processing unit 14 noves thy| sel ection pointer to a

predeterm ned | ogi cal address in the second FAT

depl oyed in the RAM and searches | ogi cal addresses

including fromthe predeterm ned one to the end one

or i jfication information jndjcative of_ a_blank

in é’f&PSﬁU ol 1th Compasits SPETBOrY leyicsel agteﬁﬁs\aewank clysger in the

direction. In step ST62, the conposite nenory device 1
data ated écby sealvhamk thd lastee frony the &gy, c HThg ptdeessiagaindt bhréhds the

fromthe top of the latter. Further, the processing

third FAT! froﬁﬁ#{ﬁ?ﬂé af G%L%{;] Hgal'ﬁﬁll rgﬁé ?éf;ﬂéf Wﬁ if HEQRARNY The

depl oys e rea

pr.ocessi unit 14 recaqgni zes, based ¢gn the result of
proceSgagdiit | HmOssBe s c?lPB@anf@ré%@im@t?@tseaw giral afdress

13, that the host device 4 is a dedicated one, noves
in thetseeone [FRXE deploged mh ¢ie RA M, addtsearvhes togiogl aklresses including

addresses of the third and fourth FATs deployed in

- o r- .

from HiZoreAl AinEF ANCRT T B B Bf HeTIRAGLR SRS onf Bfcative

identification information jndicative.of a .. blank area
of a blgniatenavilh the SISFIOMPRIEFT BeingnAyedin Mat digetion.

‘direction. The processing unit 14 generates a
bostep r$iah thelbbmpositemearhory Heyiced! detedets estdank cluster by
indicating a blank area in the third FAT is associ ated

searchinithe dafheal B #h %tog SfiHeAlattBfl AFRHRAK (RS SdckSsihBinit
fourth FAT. The generated conversion tablé is store

14 readhle To iR FEAE BOA e Giitired B 200 A0 B R if% e foir it FRT in
address of a position 55 for starting data wite to
the RAM. b(Tsipracessingunitldarecagnires f bapedron e repdh gf eeggnition
supplifje?it f?mtnothe 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 address
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 processing unit 14 generates a logical address of a position




be transferred and a command for data witing
operation, and supplies themto the converter 15. In
step ST64, the conposite nenory device 1 wites data
to a data area correspondidsg to a predetermn ned
menory address in the data area B. The converter 15
converts the | ogical address supplied fromthe
processing unit 14 into a nenory address on the basis

of.the address conyersion table,.and suppl| he

for st A B:the MATcamadstegted i s jouith FATslengiygf data to
the converter 15 infornms the data allocator 16 that

be transfemees] antha eptamiandfor daga vediting dpessiony ppd isappleothenh o the
processing unit 14 into the nmenory address. In

convdrgbese to the information fromthe converter 15, the
data allocator 16 allocates data supplied via the

i nterf to the. menory unit, 11. The nmory . unit
b 14, e AR Sict Bimntey Rrvie dinsriden a o Jclatbprons
to the data area B for the transferred word |ength on

correspeadbag fasa preddtermimed npenxddy address pplthedataravea Bhe The
converter 15. In step ST65, the conposite nenory

conveitfyti 16ecdnvesRURE I@glchm&iréé@hﬁgﬂiéd“ﬁoﬁpﬁ% aﬁrgﬁ ég%xg% ﬁn%tom into

after witing data for the transferred-

o e S0 8 B R L TR S RAPBl, oS Rl e

witing process. In case the device 1 has decided to
convegteck memery addrass ito ihgymamaonyessait 1t gdss, the comaprts 13 informs
On the contrary, if the device | has decided to

the dat@allocator$6\hay it hes dahvertéd (HHORTIRAGMI Qs %hFEn&T $omthe
shoul d be noted that if the 56 "device 1 retlUrns to

'proce%ﬁlﬁggﬁﬁgﬂﬁfgggg%ﬁ’%ﬁégfa&d&gsg.s not ready for data

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 ST63, the composite memory device 1 issues an interrupt to the host
device 4 after writing data for the transferred-data Iength 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




area A it wll repeat the operations in steps ST61 to
ST65 above. In step ST67, the conposite nenory device
1 detects a blank cluster by searching the data area
A fromthe top thereof. Tha&eprocessing unit 14 noves
the selection pointer to a predeterm ned | ogi cal
address in the third FAT deployed in the RAM and
searches | ogi cal addresses including fromthe
._predet er m ned to he end one for identification
devick | Tgiras o NPy GQ and Ings thabit shROBRCaAY PT Hatwtite (0 the data
sel ection pointer being noved in that direction. Note
area A hawillrepgatahe spergionsiin stehs®Y6 beo SAESrabeye. f r om a
nmonitor unit (not shown) to nonitor the started state

ST 6Ll Wt Bt IR
eS8 01 B T e B Vs e e

starting data wite to the detected blank area, |ength
selectmin plaingertto ayeredetensfined bupicalrdidressoinmthe dhird FATRHeployed in
writing operation, and supplies themto the converter

the R%M,_ drldl selafdhe’ 188ical REJRRYES g%dihg ?r(ﬁﬂ'fﬂ@éké&t@%‘éﬁ one to

evice 1 wites“data to a area corresponding t
redet ermi ned. physi cal .address.in the . data are
the end (Bl oR SabAR i itoaneudt Rediraiy Ll SRt i e
fromthe processing unit 14 into a physical address

selection paistasdsing ofovedeinatidt disectdamnver si on tabl e, and
supplies the converted physical address to the HDD

Néte thh6the froesany ahiter4 Aoy vy ReBRnéd Srofad ﬁlcﬁﬁi&%ﬁg(not

16 that it has converted the |ogical "address supplie
show b B i B v bR AR 2 8 pqmposte
memoclz}cf) rc]l\é\(iircteelr islr%ad; chr ?lgttaaw?iltel tci)ctahteoc{at:iiL grea 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 converter 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.




all ocates data supplied via the interface 12 to the
HDD 10. The HDD 10 will wite data supplied fromthe
data all ocator 16 to the data area A for the
transferred-word | ength on X/he basis of the physical
address supplied fromthe converter 15. In step ST70,
the conposite nenory device 1 issues an interrupt to
the host device 4 after witing data for the

ransferred-data | ength.to t.,he data ar B. ,l.n e
e PR B Bt Rormilihun ol iyt 130 28 dadialioRiar 16
' should exit the data witing process. In case the )
allocates/flata supplieddda ithieinterfaei 2 to lee HIRR M.i t Theg HDD 10 will
- process, it goes to step ST72. On the contrary, if the
write @ﬁ’lt/z% SpplidiegofediedBila hlocABP T 6HIHE htaideh A §al the 11
Wi

go back to step ST67 and repeat the operations in

S to SI7 bove...ln ste T the co Sit
wansihRSy0iE Fngdh Bh e DSy sbS ahyiRakaddiess, SEpdeh Tomyihe
generated in step ST62, for exanple, whether data has
convastesnlS.written in the data area B. In case data is
found witten in the data area B, the device 1 goes

Inosteh ST 7D {Be cEmpolite eRhoRY devich 1CRSEs Y HRéRupSto the host
found witten in” the data’area B, the device 1 goes

: /4. t Qsi i e.memr
devieh FHAERTAL datd iy B8 pahferré P RafrIRER L TR freg B.
oi ng t hrough steps, ST61 to ST63 to the data area A .
l%o%teﬁﬁél?% éi?e FAMpesHe mumery deviee tlijedgas whetheryit should exit
addr esses" XX0021h" to "XX0024h" in the data area B as
the dashomitingpfdd@ss.12In tire te\devicell hagdecidietiaowxit thedadd writing
t he "XX0021h" to 58 "XX0024h", and copies the read

proce$ifgd& 1 RE5SG77P. "9Gn RRY b EGAHAHEHE RS Tce 93¢ Mecided 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 I goes to step ST73. On the contrary, in case no data is found written in
the data area B, the Vdevice 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




to "1237h" in the data area Awith reference to the
conversion table generated in step ST62. In step
ST74, the conposite nmenory device 1 updates the third
and fourth FATs, directorygand the conversion table
generated in step ST62 correspondingly to the new
data witten to the data area B by goi ng through steps
ST61 to ST63 and new data witten to the data area A

" i ng, t hroough steps ST66 to STG68. xt, data , "
XXQPARS, 48 eoigs %ﬁﬁp@@ﬁtia trkOrBF qﬂ@w@sd%%waxﬁaﬁagéresses 1234h
gener al - pur pose host device connected to the interface
to "1287h"hartketats drea e wattpreferade toithd corfasomctablogeerated in
flow diagramin FIG 14. In step ST80, the conposite
step s@?ry device 1 detects a blank cluster by searching

data area A fromthe top of the latter after being

ea awite to the data _area A .Th
I é@ﬁgqﬁmmm%%@n@ﬂéd@w% ndetss (e third ang fourth
area B, and deploys the read third FAT in the RAM
FATS,TdiBeqmmgcmnis thegconviersitd tablecgenehated éh stepi 162 poinespondingly to
a predeterm ned | ogi cal address in the third FAT

the néif Bh&iy@ﬁtﬂeﬁ thBe GAM ar ?%%ﬁﬁ% ﬁi‘o‘u@ s SP91 85 $9%3 and
et er i ne

i ncluding fromthe pre one e end one

s A B T A B T S B 160

direction. In step ST81, the proceSS| ng unit 14
Nexithe dataawtitytocthe codpesite nlemoryalsivi¢eoh having a
starting data wite to the detected blank area, |ength

gener@paigode hosPaevita %ﬁﬁéét@& t8 Qhe ffterfacs POMBERof ¥illdH @plained
witing operation, d supplies themto the converter

* with réference to the flow dlagram 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 processing 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
pointer to a predetermined logical address in the third FAT 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.

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




In step ST82, the conposite nenory device 1 wites
data to a data area corresponding to a predeterm ned
physi cal address in the data area A. The converter 15
converts the | ogical addres¥® supplied fromthe
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. Al so,

r .16 that

t nyerter, 15 .i.nforns .t he ata all ocat
and 2;cOiyARY 3 Biva iRl YpBTatel aadBeDes BiSn 0T pofines 15
rocessing unit 14 into the physical address. In
1esigp sl 2, dhe hempobse magmory device tlheritedatatten dofa ardae
data allocator 16 allocates data supplied via the

correzgmtﬁlﬁﬁ 2EFa }}?edélehﬁﬁleﬂ%&gs%al hB8rddP%h 18 Watal are¥A .t €The

ata supplied fromthe ta allocator 16 to the data

n red- wor,d ngt h _on the.basi .
convefei L fletsdfe 10GRALABIEE Nt O (redPropgiudd Balt 14 nto
15. In step ST83, the conposite nenory device 1 issues
a phygigal sddresupn thebasie of the address cenvierafansiable, iandrsypplica the

for the transferred-data length to the data area A In

convestedplyEichl adldeessaonps HRDENOT X1HE hE CoverddIES informs the
whether it should exit the data witing process. In

[ ' . exit t t iting
data off336ir 19 13 col3rEl ARt b SR e
device.1l has decided to  continuously wite data, it
procegsdng upHclt 1o she physigal addresspeat s the operations in
steps ST80 to ST84 above. In step ST85, the conposite
Imeresponsteroi the iftforpdaiosfronetheionteftdl 18thefdhta allocator 16
directory correspondingly to the new data witten to

allocatd¥dH3's8ppli&d vfa 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
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
process, it goes to step ST85. 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 ST85, the composite memory device 1 updates the third FAT and




Note that steps ST60 to ST74 and steps ST80 to ST85
may be programred and these prograns be executed to

| et the conposite nenory device 1 to nmake the

af orenenti oned data wite. 68s havi ng been described in
the foregoing, the conposite nenory device 1 as the
enbodi nent of the present invention is open to an
external device. It has the third FAT to nmanage the

t th FAT | th di
directfPoffe i HIREYJoUHE st 4o watied o e Aacietda wri Lo

to the data area depending wupon the type of a host
Notd that dtepe ibiléad} ®dST34 tahd steps $ESQ ta ST 8Sapay bedrogrammed
witten in the data area Bto the data area A after

and ﬂﬁ@@?&@%ﬂaﬁﬁb B ekt etihé ﬁonﬁfbshgﬁ‘ﬁe]ﬁor device 1 to make the

pur pose host device any at a
read. to and fromthe data area B.

aforenf’ﬁ’é'i‘%’f*@aatae‘(‘/’@w after data wite is made fromthe

ﬁeneral -purpose device, the device 1 can wite data
§ hawing beasy dtsegibed dn the foregoirig) the compesita meemory device 1 as
nonvol atil e recordi ng nedium 3 advant ageous i n qui ck

the eniSSHBNSE of HBMPRVART 1nv‘éﬁﬂ%ﬁri§’b R to ahextérnaMidvice. It has the
dedi cat ed host device wth effective ut| [1zat1 on of

third B0 30 Tt IRE Bt et RoflaPPF TR B850 Bufsy e Tecording

enbodi nent of the present invention, since data for :
mediwe §p seanagedhe datareads r Bdimits slata weite 4o theadata asca depending
gener al - pur pose host device 4 can read data having

upon theeaypeioftat ikt deoiveat oehcaé @b tHoddvide i fifl @jfles 8&a written
dedlcated host device can read data havi ng been

i the P 20 859 A BT AL S PUHERGIEOt U S
genergl%lfrpglsg %ogtaci:ev1ce 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 reproduction 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.




an exanpl e capabl e of recording a .noving picture

i nst ant aneously. However, the first enbodi nent of the
device 1 having the recording medium2 low in bit cost
and nonvol atil e recordi ng ddi um 3 advant ageous in
qui ck response, |ow power consunption, etc. may be
adapt ed otherwi se. Nanely, when the recording nedium
2 is driven up to a predeternined velocity or when it

ke st ik Rb8ioensh DGuf Beng sttt R, thisading eagh as

an HDD- based nobil e device which uses a limted source
an exampdheapable of geedvding a ineving gictubeinstarsawecustyn t However, the
track of the hard disk becones defective, the data

first enfilfedihRmt b e Wetice tlehzi’sﬁh the Eé’éo?&r&ﬁtﬁ@ﬁﬁﬁn@ ¥ TBbit cost

cl uster has to be substit ted for tthe defective one.

t he .devi,ce rra be adapted to al
and nQfy RAE rdcBrding ey CtEtasrons 88 Bt frSafnsk 16w power
smal | -capamt file to the nonvolatile recording
CONSUFRRALQIM LS. mme?{a@wiapt@ pibaewisco n Nanpelyo whearthbaeconling d

and the power source can be nade for a |onger tine.

- medivhsDis drivercOiRe & ipredéreriinedieilbeity br #e! @it Waithiestat
present i nventi or?rmay be adapt elgysg thatl the FAll'sﬁgﬁge

the aqR7 P 5Ep b g PSR VA haRTER MBS T i Hewan

., count, out_ FATs increased_ in nunber correspondl ngly to
availappliyjgrasH YD hased megbils deviee gehigh asens limiedis@ircrmfenergy.
that in case the host device 4 has the sane function

Furthers ift &msef thie dlhsterden itlee traek of thd h@tﬁi dikk beddmes defective, the
processing unit 14 and converter t he conposite

o TR B N A B i B R s

_ rocessing upit 14 and converter
for the Hel’ectlve dne.“ o avogld 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 medium 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 rect)gnition 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




Al so, although the enbodi nents of the present
i nvention have been described above on the assunption
that the recording nmedium?2 is a hard disk, the
recording nedium2 may bega CD or DVD because a
random accessi bl e recording nedium w il be able to
function as having been described in the foregoing.
Al so, although the FAT file systemis used to nanage
the data areas the conposite nenory devi ,

the deyyeq KirOZRHIHI Bnaﬁ%m@swgmbfﬁ@ngo qquért%ig be’ used
in place of the FAT file system In the foregoing, the
Atses althougly ¢indé embodametisent thHe peeddne inventibat lxive been described
concerning certain preferred enbodi nents thereof as

above IR Aol o HETRE ok ik Meq Bpr TR AR IRK 2 fording
mediiih gy Bk s OB DV ReAbES BRmOQErAasES RIS FeBting edium

vari ous manners, constructed alternatively or enbodi ed
will bemble/tr fimesiont 4schiaviing beenvdesariieddimphet forggdingm t he
scope and spirit thereof as set forth and defined in

%E% GRAGHLS the FATBle n?EPAﬁ g @Hfésﬂétﬁ a h)ihe
ecor |ng ne um

evice compri si ng: a aving a first

a area d a first cal address;
comphle BRHOY Aoty dRy AR RIS S EnSRaE drtads 2 Gleanay be
- assigned a second physical address, and an
used indqdacd 6f et FAR filafsystem.i on tabl e assi gned | ogi cal
addresses for managing the first and second physi cal
RAHE FoRED 11@@,@%3%&%& RARARIG Ms6&n d&epbehiif Qieteﬁﬂconcernmg
information"witten therein at each of the | ogical

certaifi %ger:t%lsrsé% eémbodiments 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.




an interface to which a host device is to be
connected; a recogni zing neans for recogni zi ng a host
devi ce connected to the interface; an identification
i nformati on tabl e readi ng ggans for reading the
identification information table fromthe nonvol atil e
recordi ng nediun an information selecting neans for
selecting a | ogi cal address where the predeterm ned
identification information is witten on the basis of
the result of recogniti hﬁ%lied fromthe
recogni zi ng neans and identification information
table read by the identification information table
readi ng nmeans; a converting neans for converting a

| : t the identification
L. ﬁ&?f?’or St‘?%%&m?ﬁ”% &ngnaﬁ%mltn%to a first predeterm ned
hysi cal address correspopding to the first data ar
ﬂg‘?%"?‘i@é raegwé%ﬁavwgéaﬁrw{%t% agea snignedaa ﬁ‘é?él §1§af333f355;

corresponding to the second data area; a data
ahdweantifegrecordiag mediahi havingrysetand dap ptdacabsigne & sexond
~ host device 64 connected to the interface to the

il 18 ol i

Py i e RS A S I iR e o RIS ahighilPlogical addresses
W ring means fqr witi th ta allocated to the .

for miideshe it TSk 2ad ssgond B sisabadinegie anighaniin predetgrmined

_ _Ereglet_erm' ned location in the first data area on the

identibeation informatiohiwritteptheseinadt cattirefthe lagidabaddressed;
witing neans for witing the data allocated to the

anSingitfactaiodwBichta ho dé@%@ﬁlt@ B tosRickddy means on the

basis of the second physical address. 2. The conposite

menory. devi ce accordi ng.to cl.aim.,l. .wherein: .
a recogﬁlzlng Irieans 16t recogglzmg a host device connected to the 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
predetermined 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;l

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




when informed fromthe recogni zing neans that the host
devi ce connected to the interface is not able to nmake
di fferentiati on between the recordi ng nedi um and
nonvol atil e recording nmedi e the information

sel ecting neans preferentially selects one where
identification information indicative of a blank area
is witten from anong |ogical addresses correspondi ng

t he_fi.rst .data ar in an identificatio )
Connchﬁd:a ilgferfacg|te tﬁ% gﬁsrb‘if %eﬁeﬂf@@rtﬁ fECA R asis of the

information table reading neans; and when inforned
- convefrsiomhide by thegoorvertingenesns;hat t he host device
connected to the interface is able to make

éj'ﬁf“gte&?ﬁlﬂ | flehRE f&e\W‘ﬁﬁ%EtQE %a&?&]ﬁtg@d;tﬁt? t6RIH HIS ¥3h area by the

nonvol ati11 e recordi ng um t ormat1 on

el ecting neans preferentiglly ., sel ects one where i
data 2T GRERE PbATS Ok & GF GRS 10sHieReh B Brotaiast dima op i basis
, is witten from anong |ogical addresses correspondi ng
of thetfurst physealadilress; andrea in the identification

information table read by the identification

d @%ﬂ%ﬁﬁﬁgtxﬁ@iﬁ foR %?fiﬁﬂ% e dﬁipaam)gaéd 0 ﬂﬁ%ts%egn&aata area
witing data to a conposite nenory device 1 ncluding a
recorci ng.nmedi um having a.first data,afea assigned a

by the 4ig alprhifie meifsameieDais ot fieseard BhySicat adigss
medi um havi ng a second data area assigned a second

2. Dhgeomppsiseitressery dexicaactardimg fd claitooh winfreintat i on
tabl e assigned | ogi cal addresses for nanagi ng the

Whés infoffied $Eadhe hyed anringddeassdat adhda\ietdce connected to
predeterm ned identification information witten

e im0 R Bl A5 BT RO BE msgiom and

t he met hod conpri sing: . . o )
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 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




a recogni zing step of recogni zing a host device
connected to the interface; an identification
informati on tabl e reading step of reading the
identification informatiom5table fromthe nonvolatile
recordi ng nmedium an information selecting step of
sel ecting a |l ogical address where the predeterm ned
identification information is witten on the basis of
, the result of recognition supplied fromthe
meang.ecogni zi ng step and identification informtion table
read in the identification information table reading
3. Atmpthod afowvitingi duga $0 egoadpasitevretiony davicednchiding a
address selected in the identification informtion
recor @R 2L B Phe LRl At RORIRLA IApAyRILAPadfess
second predet erm ned physi cal, . address corr.espondi,ng
nonvqlgiferecouding amedinm hrual 2scsand dats srca sssignedapiesond
all ocating data supplied fromthe host device
physicdraddressd and abhidentifieaticacimformatien tables tassignee dagidaldaddresses
area on the basis of the 66 conversion nmade in the

for m&RARIRS he Bir it sedohil r;m?s%i 5&1&&%s§ése£hcpﬁawggtﬁrg§tgﬂﬁmed

data allocated to the first data area In t

. .al | ocat i st.ep .at...a predeterm ne ocation in the
identifiepd§R ipRER GriePn GG & Gieb ol iPrcl aidiehsiS and an
. address; and a second witing step of witing the data
interfage tocehishh a bostrdeviex tsrig hiacennectsd, ithe mdthod aomprising:
allocating step on the basis of the second physi cal

fg&ggﬁfgzingl stetﬁ & REOAAIZIRY a MoYt Advide cORRBERE t¥ihd fhiciThée;
_ nposi te menory device including a recording
ﬁ@gﬁé@?ﬁﬁbﬂ nfdriatidh t%‘feare%ﬁl% sefcs’:f)’ ‘ot r}géjdi%gfthé fdentification
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 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 allocating data supplied from the host device

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




address, a nonvolatile recordi ng medi um having a
second data area assigned a second physical address,
and an identification information table assigned

| ogi cal addresses for mana®§i ng the first and second
physi cal addresses and having predeterm ned
identification information witten therein at each of
the logical addresses, and an interface to which a

host device.is to be copnected, the program
COHV%@W&@Q?‘%&&E?%@ Pgisp?&step of recognizing a host

device connected to the interface; an identification
a irgir weitingrstembf writerithegdaa @floodteddadhefirstidata area in the
identification information table fromthe nonvolatile

data dIRRAfAE R B prodepdniinte n@@d&ﬁmﬁefﬁﬁi &&a%@@oﬁfth% basis of

sel ecting a |l ogi cal address where the predeterm ne
n.information is witten on the basis of

the ﬁ’isﬂﬁﬂ%%ifgiﬂf%&%ossﬁa@gogni tion supplied fromthe

recogni zing step and identification information table
3 seapndnwritiag depof wriging tre dathallosaiedriotthb seconshdatagirea in
step; 67 a converting step of converting a | ogical

the dagallocatsebeplcAitiebdsiieof dedcbha phiydital Aidiesat i on

selecting step into a first predeteim ned physi cal

I aondi 0o.th i.,rst data area and inio.
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- t.o the second data area; a_data allocating step of
including gageprding apedanphaviag o firshdatecanes assigaod adirst physical
connected to the interface to the first or second data

addresy, emmwoﬂitﬂebaséﬂing midtBunclensag 3 etonddatd drehPRsigned a
converting step; a tirst witing step of witing the

second P sflal 98AFSE 4 AP fuenfritatidALRGHERid b assigned logical

addresses for managing the first and second physical addresses and having
predetermined identiﬁcatiqn 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 recognizing step and identification information table

read in the identification information table reading 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 $8cond data area in the

data allocating step on the basis of the second

physi cal address. 5. A conposite nenory device

conprising: a recording medium having a first data

area assi gned first. physical dress: a nopval.atile .

#eaBvanng Sl soniting Rioeid addiese selecs ithegugntiication

second physical address, and a first identification
informatiion seleciing steipl imt@ s Sirghpretdetegininéd phyisicekaddresor

managi ng the first and second physical addresses and

. it e g . . _ . )
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and a secgnd jdentificatjon information table assigned
addrefy cozesposdine A e secBRtdafbiiing o the second

physi cal address and havi ng predeterm ned

a datatalfoceting stei of allocating datasapplied fidwe thohostadevice

addresses; 68 an interface to which a host device is
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ost device connected to the interface;
identificathon information table reading neans for

CoOnveryan;mh et]ﬁlet iqpéltveﬂil%ﬁ Ptication information table or

the first and second identification information ]
a fiptewrifing stepref woiting theidata aldecated be thaefirsidatmaradn the

basis of the result of recognition supplied fromthe
data allecaginy slept HEFedeteihdd WoAHbnan tBE Fest dNg af@oss thdbasis of

sel ecting a | ogical address where the predeternined
the fﬁ?ﬂ@ﬁéi{ﬁslfﬁdlrg& 'aﬂfior mation is witten on the basis of

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.
5. 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, 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;




identification information table or the first and
second identification information tables read by the
identification information table reading neans; a
converting nmeans for converd8i ng a | ogi cal address

sel ected by the identification information selecting
nmeans into a first predeterm ned physical address
corresponding to the first data area and into a second

redet erm ned . physicgl .address correspgnding to the
B ERHARE 0 iR D sh deaans BB cRghediia 1 o
al l ocating data supplied fromthe host device

z veoognizEdgtmesefor meerdrzimgt mhosteddvice tomrectat mnthedateaface;
area on the basis of the conversion nmade by the
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data all ocated to the ar ea

. .al | ocat.i ans a predeternm ned | ocation.in.the .
identificp B8 afniRn ahle fuhedbel Shdiceond Rehlintanpg ithrmation
address; and a second witing neans for witing the
tablesdaiom ticl myntcdatileoecinding cuatbuniaoma ther easis of theyreshk ofat a
al l ocating neans on the basis of the second physi cal

recoggﬁgflfnﬁgaplie@} frdRetheGEBOSh ik fh hy. device according to

wherei n: when | nf 6t med from the recognizing
a t hat th ost__devi ce cpnnect to, t.,he interface
FERgehaRba sehcfiBRin i O s RERE ogid athfessaviere e
recordi ng nedium and nonvolatile recording nmedi um
predetesmined idantificationrinformmtiny isowritteblon theduistsofrtbafyst
selects the first identification information table

identificgtivh heforpavienahblecor he Thdi #8d sé@stidilenfifi¢aib Information
informed fromthe recogni zi ng neans that the host

tables48%d %5 the 185545t dh 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
connected to the interface to the first or second data area on the basis of the
cbnversion 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




the interface is able to nmake differentiati on between
the recordi ng nedium and nonvol atile recording
medium the identification information table reading
neans selects the first agg second identification
information tables fromthe nonvolatile recording
medi um and when the identification information table
readi ng means has read the first identification
infornptiaqn table, the information sel ecting neans
by th%aﬁf@& caling gneans om i asis ahtessacgad physical pddress.
information indicative of a blank area is witten from
6. The compsstsite aeerhofy devicemceofdin kit SibvRereid by the
identification information table reading neans; when

N ti : : _ C .
tehen ifificr! i 18 re00RiRe fiSab? i (e R VIEE Eonii@Red to
. tahles, the jnformation sel.ecting neans . .
the miﬁ“"?ﬁc@rlé Mot abieytosrélaﬁ% ﬁégﬁfeﬂ%ﬂeﬁlbe&‘awféﬁﬁ KRperding medium and
identification information indicative of a blank area
nonvdlstileriecorting meedinhg the ddemificheion ihferatdtion iabloremiing means
table; and 70 when there is no blank area in the

is , . .
selectf FONFSCIBEMACHR HTGrhBt0h ¥RIL Horh e fionbdiiile recording
.Where,identification information indicative of a
mediytnand o 'ca is witten fromthe first identification
information table. 7. The conposite nenory device
when infonged dramaherscogitizing meamethat denhodtideat¢eoconnected to
information that it is refused to wite data witten

the intefdcBas hbleSio mhRE€ Biffélenfibtion bebl &N R R0t diRk Snédium and

refused is pseudo identification information
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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
1dentification 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 is written from the second identification information table; and




information indicating that the second data area is a
defective cluster, pseudo identification informtion
i ndicating that the second data area is outside the
data area or pseudo identi#ication informtion

i ndicating an EOF (end of file). 8. A nmethod of
witing data to a conposite nenory device including a
recor di ng medi um having a first data area assigned a

rst SIC dress, nonyql.atile recordi ng
o &h$ﬁ‘?y Clani e il ssoapd gl ertifieation inferedien table, the
physi cal address and a first identification
information ISEICICUngtI‘ﬁbdlIB sedeitg addgicabadddess adidre sdasification
managi ng the first and second physical addresses and
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data wite at physi ca resses i's
cond identification information table assigned

mforrpgﬂ‘i)'&éflﬁﬁﬁddresses corresponding to the second

’thsn cal address and having predeterm ned
hie goifposite inemosy deviceexcatding ¢b chdint Siewhorsin the
addresses, and an interface to which a host device is

identifieaién Qﬂwﬁﬁttﬁﬁl thahf 1§eéraesd ?&W%itb%ia’ﬂ@ wgﬁ@eincig the first

recogn|2|ng step of recognizing a host
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. .. identification information table or the first and )
indicatingohat fatanis ialieady ivonttem irothessdcond dadd by, pseda tdentification
nonvol atil e recordi ng nedi umon the basis of the
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means; an information selectlng step of selectln a

identifiE G mBERARN, B RabitBat e KPR BaREhreprie opisige thgpdata

t he flrst identification infornmation table or the

area of pseyde et dication inéommatiqnamidieating an K ¢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 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
correspogding 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 method comprising:




tables read in the identification information table
readi ng step; a converting step of converting a

| ogi cal address selected in the identification

i nformati on selecting step7into a first predetermn 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

al | ocati.ng step.of allocatin ata suppliedq fromthe
RO SHIAING Sten OFFRSOEBIFIRS ARt ﬁﬁwsf: fsaeee@tsgttﬂ dhg mpegface;
or second data area on the basis of the conversion

amulentificatien dnforenationgtabkaresding §tep oif readingghes fest of
witing the data allocated to the first data area in
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data allocating step on the basis of the second

recogpitiosi sspiplisd dremshe 72cognizigomegngm f or having a
conputer wite data to a conposite nenory device
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assigned a first phy ess; a nonvol atile
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.. information table assi [c_ined | ogi cal addresses for .
identifraation informatipn tableamdhe dusthandiscindddendficatior infanation
having witten therein identification information

tablestrBad ifl#etidentitieabn iR rRlAYDnGableaddaRasasp] s ref used
and a second identification informati 6n table assi gned
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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;

;1 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.




identification is witten 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 7devi ce connected to the
interface; an identification information table

readi ng step of reading the first identification
information table or the first and second

i,dentifi on, i nformati on les fromthe
9. ﬁd?waraamcfsg h?‘é’é’&%?‘h‘@PHﬁHl‘M’fﬁf‘o&ﬂtﬂ e arIROS e mRmOTY device
result of recognition supplied fromthe recognizing
includmgrsiecarding fmediani havingl efitst datsiren aski gmeﬂ@cﬁtsﬁ phgsical
| ogi cal address where the predeternine
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first.and second tlflcalonlnf rmation . tables
seconflgiysical BHreacI] # 185k HSRE FRRGPRIR fosmatiop|tablecssiengd
_ step; a converting step of converting a | ogical
logicad dddessses fdramapaging thedirstmnt sddondtphysical atidresséd amd having
selecting step into a first predetern ned physical
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Into a second predeterm ned yS| ca
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host device connected to the interface to the first
correspondingoiadtheasicaond ghysicat addisas asd bavingepredeterminédn
made in the converting neans; a first wiring step of
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the data allocating neans at a predeterm ned | ocation
. host dsﬂgc;grig 5% 'bé?gpﬁl?éi?ed apr%%rztmqecotﬁ?ﬁﬁs‘fingf the first
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
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 iﬁformation table reading step;

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

information selecting step into a first predetermined physical address




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. 10. A
conposite nenory device comgrising: a recordi ng nmedi um
having a first data area assigned a first physica
address; a nonvolatile recordi ng nedi um having a
second data area assigned a second physical address,

a fixrst identification informtion fable assigned a
correhandiit it s data,aengnddnto 3 seepnd presletamingd physieal

and having predeterm ned identification information
address contrespamding) ¢o the sacondglatabreagldr ess and a second

identification information table assigned a second
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i nf ti.0 itte the second | ogical address; an
conndefCler e dBfes e orils st sweoRddiataard Mot moLne a
recogni zing means for recogni zing a host device

conveggionavadalin thet domvienting hseams; 74 an i dentification
i nformati on tabl e readi ng neans for reading the first
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the firgt plaesiealdddeess; dadti fi cation information is witten
fromthe first identification information table read
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nmeans; a second information sel ecting neans
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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 1nterface to which a host device is to be connected;

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




where the predetermned identification information is
witten fromthe second identification information
table read by the identification information table
reading neans on the basi §4of the result of
recognition supplied fromthe recognizing neans; a
conversion table generating neans for generating a
conversion table in which the first |ogical address

sel ec t.he first ipformation sel ecting. neans,. and
%Eﬁ%@%&ﬁ%&ﬁ%&ﬂ@&aﬁ Koding BiFaps, Eorisaging the first and
i nformation selecting nmeans are associated with each
secondtidentificatoamindotmatgomtahles from dennenvolagld teeofding tmedium on
| ogi cal address selected by the first identification
‘the basf¥f OF IRtre@Mt 3¢ r&Lg id ' z?ﬁj% yned
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' predet erm ned physical address corresponding to the
Wher%@cmrdddarmlrmcgmiﬁnﬂﬁcataom an foradationds iwnittere from thoer first
al l ocating data supplied fromthe host device
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area-on the basis of conversi on nmade

_Inean§onverting means; a first wring nmeans for witing the
data allocated to the first data area by the data

al l ocating neans at a predetermined |location in the

¥ saconddaformation spleeting meahs fonselecting thessecphgdogiahl address

address converted by the converting neans; a second-
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second data area by the data allocating neans at a
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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;




t he basis of the second physical address converted by
the converting neans; and a third witing neans for
witing data witten in the second data area by the
second witing neans at a psedeternmi ned | ocation in
the first data area on the basis of the conversion
tabl e generated by the conversion table generating
nmeans. 11. The conposite nmenory device according to
cl.ai m.10, wherein: _when informed frqQmthe recogni zi ng
HaRAlGaing RS for Allpealng darevIRRliedgTomHBe st device
is not able to make differentiation between the
connectarbtadthegnteetiicertoahe firstoovsecand|data ecard the bl ofthe
the identification information table readi ng neans

convepfbBGhdd Bg the t:éﬁvéfrﬁﬁgtﬁléa tion information table
f n I e

romthe nvol at | ecord’ng nedium and when

i pforned fromthe recognj zi ans that the host
Bt oliing feghs o IO RHah ot Allo@ed ba Bicclives dtarea by the
differentiation between the recording nedi um and

data aHonatahg nidags a¢ aqrddetgrmisidulmcatibn in denfirdtidagd i@ on the basis
informati on tabl e reading neans 76 selects the first
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nonvolatile recording ne of witing

data _t.Q a.conposite nenory device_jncluding a
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first physical address, a nonvolatile recording

by therdata alppating means et epdedetermineshlogation e thesevendrdhta area on
physi cal address, a first identification informtion
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second writing means at a predetermined location in the first datalarea 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 recording
medium; 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 identification information table reading means




i nformati on tabl e assigned a second | ogi cal address
corresponding to the second physical address and
havi ng predeterm ned identification information
witten at the second |ogi7éal address, and an
interface to which a host device is to be connected,
the met hod conprising: a recognizing step of

recogni zing a host device connected to the interface;

an, i tifjcatign.infornmation tabl.e readi st.ep of .
select? dt i dnid. Sond el thlof fiaion falis P the nonvolatile
information tables fromthe nonvolatile recording
recordisgimediam.t he basis of the result of recognition
supplied fromthe recognizing step; a first
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‘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 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




corresponding to the first data area and the second

| ogi cal address selected in the second infornmation
selecting step into a second predeterm ned .physi ca
address corresponding to t#re second data area; a data
all ocating step of allocating data supplied fromthe
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 ste f )
ldem\?ﬁ?flpﬂdnf%w&watﬂ fq wad 1B dne emiqatioa nermatr@bireading
the data allocating step at a predeterm ned | ocation
step dmthetbasis ofsthedasult ef escogmitidwe shﬁplii@d fibni the retogBizing step;
physi cal address converted in the converting step; a
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converting step; and a third witing step of witing
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witing step at a predeternmined |ocation in the first

with d@hadBsea on the basis of the conversion table
generatéd in the conversion table generating step. 13.
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~ 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 conveﬁing 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




identification information table having a second

| ogi cal address corresponding to the second physica
address and having predeternined identification
information witten at thé&8second | ogi cal address,
and an interface to which a host device is to be
connected, the nmethod conprising: a recognizing step
of recogni zing a host device connected to the

i,nterface; an id i fi.cation jnforpmation. table readi .
second g lip Sfin,fh o BreCRLErPHRER 1O R0Ha Tro B s b o basis of
information tables fromthe nonvolatile recording
the comy¢irsiom ¢ableigenetnted & tife ¢dmeversion|thblefgenecaigrg stepn
supplied fromthe recognizing step; a first
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- 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 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




corresponding to the first data area and the second
| ogi cal address selected in the second infornmation
selecting step into a second predeterm ned physica
address corresponding to t/he second data area; a data
all ocating step of allocating data supplied fromthe
host device connected to the interface to the first
or second data area on the basis of the conversion
. .ade in fhe conve neans; . a fjrst wiring step )
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the data allocating step at a predeterm ned |ocation
step onrthefbasisi ofsthe desidt af mxognitidve si@slic] front the retogsizing step;
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generat éd in the conversion 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
éonnected 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 areain
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.




