
1  DESCRIPTION Composite Memory Device, Data Wiring
Method and Program  Technical Field The present
invention relates to a composite memory device
including a  recording medium and nonvolatile memory
medium to write and read data on the  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  larger
capacity, is used and will be used as an external
memory device for use with  consumer AV devices such
as audio-visual (AV) home server, in vehicle device,
etc. The hard disk has been designed in the past to
have a smaller and smaller.  For example, there has
been proposed an HDD using a hard disk of 1.8 inches
or 1 2  inch and intended for use in a mobile device
such as digital still camera (DSC),  



portable music player or the like. On the other hand,
the nonvolatile semiconductor memory represented by
the  flash memory is advantageous in low power
consumption, quick start-up, high  shock resistance,
etc. and has a capacity of more than 1 GB. Thus, the
nonvolatile semiconductor memory is used in various
applications with effective  utilization of its
advantages. Note here that a small memory device for
use in a mobile device should be  inexpensive, have a
large capacity, be low in power consumption, be able
to  respond quickly and have further advantageous
features. However, the HDD can start up, namely, can
get ready for write or read of  data in a few seconds
after energized. On the other hand, the nonvolatile
semiconductor memory can instantaneously start up when
energized. Namely, the  moment the memory is
energized, it will get ready for data write or read.
Also, when the HDD is idling, namely, when it is in
waiting state for data  write or read, it is consuming
the power uselessly, which will adversely affect the
power availability in an HDD-based mobile device which
uses a limited source of  energy. Further, if any of
the clusters on the track of the hard disk becomes
defective, the data transfer rate will be deteriorated
because a normal cluster has to  be substituted for
the defective one. There has been proposed a hybrid
storage device in which an HDD and 3  nonvolatile
semiconductor memory is combined to compensate for the
problems of  



the HDD with the advantages of the nonvolatile
semiconductor memory. The  Inventors has proposed
various hybrid storage devices in which an HDD and
nonvolatile semiconductor memory are managed by a
single file system as in the  Japanese Patent Laid
Open Nos. 2003-123379 (will be referred to as "Patent
Document 1" hereunder), 2003-125358 (will be referred
to as "Patent Document 2"  hereunder) 2002-150699
(will be referred to as "Patent Document 3" hereunder)
and 2000-324435 (will be referred to as "Patent
Document 4" hereunder). Note that necessary system
data for access to software and data for  controlling
an HDD controller in an HDD is stored in a
predetermined area of a  hard disk and cannot be read
unless the HDD starts up. Therefore, even after
energized, the hybrid storage device cannot be used
for a while until the system  data is read from the
hard disk. On this account, the Patent Document 1
proposes  that the system data is stored in the
nonvolatile semiconductor memory so that the  hybrid
storage device is operable immediately after
energized. Also the HDD takes a few seconds until it
can record or reproduce data.  That is, it cannot
record or reproduce data to or from itself before it
starts up  (reaches a predetermined velocity of
rotation). The Patent Document 2 proposes  that for
recording data, a leading portion of the data for a
predetermined length of  time from the data top is
written to the nonvolatile semiconductor memory and
the  data portion following the leading portion is
written to the HDD having been 4  started up, while
for reproducing the written data, the data written in
the  



nonvolatile semiconductor memory is read and the data
written in the HDD started  up, so that data can be
recorded or reproduced immediately after the hybrid
storage  device is energized. The Patent Document 3
proposes that the nonvolatile semiconductor memory  is
used as a spare area for a defective sector as well to
prevent the transfer rate  from beinglowered. In case
an HDD is used in a video camera or the like, when
power supply to  the HDD is suddenly interrupted
because the video camera is dropped or applied  with a
shock with the result that no file system is
registered, data will not be  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 memory in
order to assure that the 5  hybrid storage data is
inexpensive. If a host device accessing the hybrid
storage  



device writes data to the HDD area and nonvolatile
semiconductor memory area  without differentiation
between the areas, the nonvolatile semiconductor
memory  area will be consumed to the full extent
without making the most of its advantage. It is
possible that a DSC, potable music player, video
camera or the like as a  host device accesses the
hybrid storage device. The latest DSC and the like is
connectable' to a PC (personal computer), and the PC
can read a content recorded  in a storage medium
incorporated in the DSC or write data to the storage
medium.  Also, a removable storage device to which
data has been recorded by the DSC can  be connected to
the PC, and the PC can read or write data from or to
the removable  storage device. However, since the
general-purpose device such as PC manages data on the
basis of a predetermined file system, so it cannot
make recognition between the  nonvolatile
semiconductor memory area and HDD area in the hybrid
storage  device. That is, since the 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 6
effectively be utilized. 



Disclosure of the Invention It is therefore desirable
to provide a composite memory device having a
nonvolatile semiconductor memory area and HDD area and
to and from which data  can be recorded and reproduced
with effective utilization of the advantage thereof,
a method of writing data to the composite memory
device and a program for  writing data to the
composite memory device. According an aspect of the
present invention, there is provided a  composite
memory device comprising: a recording medium having a
first data area assigned a first physical address;  a
nonvolatile recording medium having a second data area
assigned a second  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 7
table read by the identification information table
reading means; 



a converting means for converting a logical address
selected by the  identification information selecting
means into a first predetermined physical  address
corresponding to the first data area and into a second
predetermined  physical address corresponding to the
second data area; a data allocating means for
allocating data supplied from the host device
connected to the interface to the first or second data
area on the basis of the  conversion made by the
converting means; a first wiring means for writing the
data allocated to the first data area by the  data
allocating means at a predetermined location in 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.  According to another aspect of the present
invention, there is provided a method of writing data
to a composite memory device including a recording
medium having a first data area assigned a first
physical address, a nonvolatile  recording medium
having a second data area assigned a second physical
address,  and an 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 comprising:
8  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; 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; a first writing step of
writing the data allocated to the first data area in
the data allocating step at a predetermined location
in the first data area on the basis of _  the first
physical address; and a second writing step of writing
the data allocated to the second data area in  the
data allocating step on the basis of the second
physical address. According to another aspect of the
present invention, there is provided a  program for
having a computer write data to a composite memory 9
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  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; 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; 10  a first writing step of writing
the data allocated to the first data area in the 



data allocating step at a predetermined location in
the first data area on the basis of  the first
physical address; and a second writing step of writing
the data allocated to the second data area in  the
data allocating step on the basis of the second
physical address. According to another aspect of the
present invention, there is provided a  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; 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; 11  an information selecting means
for 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 by the identification
information table reading means; a converting means
for converting a logical address selected by the
identification information selecting means into a
first predetermined physical  address corresponding to
the first data area and into a second predetermined
physical address corresponding to the second data
area; a data allocating means for allocating data
supplied from the host device  connected to the
interface to the first or second data area on the
basis of the  conversion made by the converting means;
a first wiring means for writing the data allocated to
the first data area by the  data allocating means at a
predetermined location in 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.  According to
another aspect of the present invention, there is
provided a method of writing data to a composite
memory device including a recording  medium having a
first data area assigned a first physical address, a
nonvolatile  recording medium having a second data
area assigned a second physical address,  and a-first
identification information table assigned logical 12
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 method comprising: a recognizing step of
recognizing a host device connected to the interface;
an identification information table reading step of
reading the first  identification information table or
the first and second identification information
tables from the nonvolatile recording medium on the
basis of the result of  recognition supplied from the
recognizing means; an information selecting step of
selecting a logical address where the  predetermined
identification information is written on the basis of
the first  identification information table or the
first and second identification information  tables
read in the identification information table reading
step; a converting step of converting a logical
address selected in the identification  information
selecting step into a first predetermined physical
address  corresponding to the first data area and into
a second predetermined physical  address corresponding
to the second data area; a data allocating step of
allocating data supplied from the host device
connected to the interface to the first or second data
area on the basis of the 13  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. According to
another aspect of the present invention, there is
provided a  program for having a computer write 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  corresponding to the second physical
address and having predetermined  identification is
written at each of the logical addresses, and an
interface to which a  host device is to be connected,
the program comprising: a recognizing step of
recognizing a host device connected to the interface;
an identification information table reading step of
reading the first  identification information table or
the first and second identification information
tables from the nonvolatile recording medium on the
basis of the result of 14  recognition supplied from
the recognizing means; 



an information selecting step of selecting a logical
address where the  predetermined identification
information is written on the basis of the first
identification information table or the first and
second identification information  tables read in the
identification information table reading step; a
converting step of converting a logical address
selected in the identification  information selecting
step into a first predetermined physical address
corresponding  to the first data area and into a
second predetermined physical address  corresponding
to the second data area; a data allocating step of
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. According to another aspect of the present
invention, there is provided a  composite memory
device comprising: a recording medium having a first
data area assigned a first physical address;  a
nonvolatile recording medium having a second data area
assigned a second 15  physical address, a first
identification information table assigned a second
data area  



assigned a second physical address and having
predetermined identification  information written at
the first logical address and a second identification
information table assigned a second logical address
corresponding to the second  physical address and
having predetermined identification information
written at the  second logical address; an interface
to which a host device is to be connected; a
recognizing means for recognizing a host device
connected to the interface;  an identification
information table reading means for 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
means; a first information selecting means for
selecting the first logical address  where the
predetermined identification information is written
from the first  identification information table read
by the identification information table reading
means; a second information selecting means for
selecting the second logical address  where the
predetermined identification information is written
from the second  identification information table read
by the identification information 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
16  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; a data allocating means for
allocating data supplied from the host device
connected to the interface to the first or second data
area on the basis of the  conversion made by the
converting means; a first wiring means for writing the
data allocated to the first data area by the  data
allocating means at a predetermined location in the
first data area on the basis  of the first physical
address converted by the converting means; a second
writing means for writing the data allocated to the
second data area  by the data allocating means at a
predetermined location in the second data area on  the
basis of the second physical address converted by the
converting means; and a third writing means for
writing data written in the second data area by the
second writing means at a predetermined location in
the first data area on the basis  of the conversion
table generated by the conversion table generating
means. According to another aspect of the present
invention, there is 17  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, a first identification information
table having 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, and an
interface to which a host device is to be connected,
the method comprising: a recognizing step of
recognizing a host device connected to the interface;
an identification information table reading 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; 18  a conversion table generating
step of generating a conversion table in which 



the first logical address selected in the first
information selecting step and second  logical address
selected by the second information selecting means are
associated  with each other; a converting step of
converting the first logical address selected in the
first  identification information selecting step into
a first predetermined physical address  corresponding
to the first data area and the second logical address
selected in the  second information selecting step
into a second predetermined physical address
corresponding to the second data area; a data
allocating step of allocating data supplied from the
host device  connected to the interface to the first
or second data area on the basis of the  conversion
made in the converting means; a first wiring step of
writing the data allocated to the first data area in
the data  allocating step at a predetermined location
in the first data area on the basis of the  first
physical address converted in the converting step; a
second writing step of writing the data allocated to
the second data area in  the data allocating step at a
predetermined location in the second data area on the
basis of the second physical address converted in the
converting step; and a third writing step of writing
data written in the second data area in the  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. 19
According to another aspect of the present invention,
there is provided a 



program for having a computer write 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, a first
identification information table having 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 having a second logical address
corresponding to the second  physical address and
having predetermined identification information
written at the  second logical address, and an
interface to which a host device is to be connected,
the method comprising: a recognizing step of
recognizing a host device connected to the interface;
an identification information table reading 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 20  step on
the basis of the result of recognition supplied from
the recognizing step; 



a conversion table generating step of generating a
conversion table in which  the first logical address
selected in the first information selecting step and
second  logical address selected by the second
information selecting means are associated  with each
other; a converting step of converting the first
logical address selected in the first  identification
information selecting step into a first predetermined
physical address  corresponding to the first data area
and the second logical address selected in the  second
information selecting step into a second predetermined
physical address  corresponding to the second data
area; a data allocating step of allocating data
supplied from the host device  connected to the
interface to the first or second data area on the
basis of the  conversion made in the converting means;
a first wiring step of writing the data allocated to
the first data area in the data  allocating step at a
predetermined location in the first data area on the
basis of the  first physical address converted in the
converting step; a second writing step of writing the
data allocated to the second data area in  the data
allocating step at a predetermined location in the
second data area on the  basis of the second physical
address converted in the converting step; and a third
writing step of writing data written in the second
data area in the  second writing step at a
predetermined location in the first data area on the
basis of 21  the conversion table generated in the
conversion table generating step. 



In the composite memory device as one aspect of the
present invention, since  the operation of data write
to the data area is limited according to the type of
the  host device, even in case data write is made from
a general-purpose 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, the
composite memory  device permits a dedicated host
device can 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. In the data writing method and
program as other aspects of the present  invention,
since data is written to the composite memory device
that limits the  operation of data write to the data
area according to the type of the host device, in
case a general-purpose host device is connected to the
composite memory device,  no data write will be made
to the data area in the nonvolatile recording medium
unless the entire data area in the recording medium is
"already allocated'. Therefore,  even after data write
is made from the general-purpose device, each of the
method  and program permits a dedicated host device to
write data to the recording medium  low in bit cost
and nonvolatile recording medium advantageous in quick
response,  low power consumption, etc. with effective
utilization of the 22  advantages of these recording
media. 



In the composite memory device as another aspect of
the present invention,  since the operation of data
write to the data area is limited according to the
type of  the host device, in case data write is made
from a general-purpose device, no data  write will be
made 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, the composite memory device
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 recording media. In the data
writing method and program as other aspects of the
present  invention, since data is written to the
composite memory device that limits the  operation of
data write to the data area according to the type of
the host device, in  case 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 23  recording
media. Since the composite memory device as another
aspect 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, limits the data write to  the data area
according to the type of a host device connected to
the interface and  copies data written in the data
area of the nonvolatile recording medium to the data
area in the recording medium after completion of the
data write, so no general- purpose host device can
neither write nor read data to or from the data area
of the  recording medium. Even after data write is
made from the general-purpose  device, the composite
memory device 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 recording
media. Since each of the method and program as other
aspects of the present  invention has an FAT open to
external devices and which manages the data area of
the recording medium and an FAT used only in the
recording medium and which  manages the data area of
the nonvolatile recording medium, write data to the
composite memory device which limits the data write to
the data area according to  the type of a host device
connected to the interface, so in case the host device
connected to the interface is a general-purpose one,
no data is written to the data 24  area of the
nonvolatile recording medium, while in case the
connected host device  is a dedicated one, data is
written to the nonvolatile recording medium and the  



written data is copied to the recording medium.
Therefore, since no access to the  data area of the
nonvolatile recording medium is permitted for both
data write and  read in case a general-purpose host
device is connected to the interface of the  composite
memory device, 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 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. 25  FIG. 4 shows the meaning of identification
information.  FIG. 5 shows the configuration of a
directory area. 



FIG. 6 shows a first flow of operations made for
writing data supplied from a  host device to the
composite memory device. FIG. 7 shows a second flow of
operations made for writing data supplied  from the
host device to the composite memory device. FIG. 8
shows a first configuration of a data area A and data
area B.  FIG. 9 shows a second configuration of the
data area A and data area B. FIG. 10 shows a third
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 26  and a nonvolatile
recording medium such as flash memory or the like and
in which  a data area of the HDD and data area of the
nonvolatile recording medium are  



handled as an integral area on the basis of a
predetermined file system. It should  be noted that an
example in which an MS-DOS-compatible FAT (File
Allocation  Table) file system is adopted as the file
system will be explained below. As shown in FIG. 1,
the composite memory device, generally indicated with
a  reference numeral 1, includes an HDD 10 having
installed therein a recording  medium 2 having a data
area A in which an address (which address will be
referred  to as "physical address" hereunder) is
assigned to data having at least a  predetermined
size, a memory unit 11 including a nonvolatile
recording medium 3  having a data area B in which a
series of addresses starting with the top address in
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 27  data area B,
on the basis of a predetermined one of the
identification information  tables, and data allocator
16 to assign data supplied from the host device 4 to
HDD  



10 or memory unit 11 on the basis of the physical
address or memory address  resulted from the
conversion made in the converter 15. The composite
memory  device (will be referred to simply as "device"
wherever appropriate hereunder) 1 is  connected to the
host device 4 such as a dedicated or general-purpose
one via an  interface 12 complying with any one of the
standards IDE, SCSI, FC or USB. Note that the data
areas A and B will be described in detail later with
reference to FIGS. 8, 9 and 12. Also note that the
"dedicated host device" is an application device such
as  video camera, digital camera, music player or the
like, capable of recording and  reproducing data
efficiently on the basis of the advantage of the
composite memory  device 1. It is, for example, a
device capable of issuing, when put into operation,
an Identify Device Command (as in the ATA standard) to
the device 1 and  acquiring parameter information on
the device 1, to thereby recognizing easily that  the
device 1 is a combination of the recording medium 2
and nonvolatile recording  medium 3. It should be
noted that in this embodiment, the "dedicated host
device" can recognize the device 1, that is, can make
differentiation between the  I3DD 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 28
personal computer. The general-purpose host device
cannot accurately recognize  a memory device having a
configuration not defined in the file system. It
should  



be noted that in this embodiment, the "general-purpose
host device" can recognize  the composite memory
device 1 as a single data area without being able to
recognize the device 1, that is, make differentiation
between the HDD 10 and  memory unit 11. As shown in
FIG. 2, the HDD 10 includes a read/write head 20 to
write data  to the recording medium 2 and read data
from the recording medium 2, a drive unit  21 to
rotate the recording medium 2 at a predetermined
velocity in a predetermination direction, a servo
controller 22 to control the head 20 and drive  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. 29  The read/write channel unit 23
operates, at the time of data writing, to encode
(modulate) data supplied from the data allocator 16
and convert the encoded data  



into a digital bit string matching the characteristic
of the recording/reproduction  system, and then supply
the converted data to the head 20. Also, the
read/write  channel unit 23 operates, at the time of
data reading, to remove a high-frequency  noise from a
read signal supplied from the head 20 and then
digitize the read signal  by an analog-digital
converter (ADC), process the digital signal by the
maximum  likelihood decoding or the like, and then
demodulate the decoded signal. The buffer memory 24 is
controlled by the HDD controller 25, at the time of
data writing, to provisionally save data supplied from
the host device 4 via the data  allocator 16. When the
data amount in the buffer memory 24 has reached 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 30  and
read/write channel unit 23 and between the buffer
memory 24 and data  allocator 16 on the basis of the
FAT file system which will be described in detail  



later, and processes the data with respect to a
format. Also, the HDD controller  25 processes the
data with respect to encoding, error detection and
error correction  with an error correction code during
the format-related data processing. Also, the
recording medium 2 is a disk-shaped one, and has the
data area A  managed on the basis of the FAT system
and in which a physical address is  assigned to data
having each predetermined size depending upon an
intended data  format. As shown in FIG. 3, 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. 31  In this embodiment,
the data area A in the recording medium 2 and data
area in the nonvolatile recording medium 3 are
integrated based on the FAT (File  



Allocation Table) file system and managed as an
integral data area. Here will be explained the FAT
file system. The "FAT" is a table showing  how a file
is stored in a cluster, and provides a format system
to manage the host  device 4 on the basis of this
table. The "formatting" is a process of zoning and
rearranging a data memory area by areas each having a
predetermined size and  assigning a number (physical
address) to each of the zoned and rearranged areas.
The formatting consists of a so-called physical
formatting in which a track formed  on the recording
medium 2 is divided into areas called "sectors", and a
so-called  logical formatting in which a plurality of
the sectors is organized as a unit called  "cluster"
to define a system area C, disk area and data area.
Also, one sector is a minimum unit (normally of 512
bytes) for recording data  in the recording medium 2.
The present invention also adopts the sector as the
minimum unit for data recording. The host device 4
uses a logical block address  (LBA) to access the
recording medium 2. Also, in the FAT file system to
manage  the files, a plurality of sectors (N sectors)
is taken as one 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 32  code and partition table recorded
therein. As shown in FIG. 4, in the FTA, predetermined
information such as  



information on the availability of the data area is
indicated with identification  information. For
example, identification information "0000h" indicates
that a  corresponding cluster is "blank". Information
"0002h to FFF6h" indicates that a  corresponding
cluster is "already allocated", and a corresponding
value indicate a  number of a next cluster.
Identification information "FFF7h" indicates that a
corresponding cluster is "defective". Identification
information "FFF8h to  FFFFh" indicate an end of file
(EOF) at which a corresponding cluster is "already
allocated". 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, 33  while the nonvolatile
recording medium 3 in the memory unit 11 has the data
area  B in which a memory address is assigned to each
data having a predetermined size  



and the system area C including the FAT in which
logical addresses are associated  with the physical
addresses in the data area A and memory addresses in
the data  area B. Therefore, the system area C can be
accessed just after the composite memory  device 1
connected to the host device 4 is turned on. The
device recognition unit 13 recognizes whether the host
device 4  connected to the interface 12 is a dedicated
unit capable of making differentiation  between the
HDD 10 and memory unit 11 or a general-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 is written. The processing unit 14
supplies the selected logical address to the converter
15. The converter 15 has an address conversion table
on the basis of which the  logical address supplied
from the processing unit 14 is to be converted into a
34  physical or memory address on the basis of the
logical address. When the  converted address is a
physical address, the converter 15 supplies the
physical  



address to the HDD 10. When the converted address is a
memory address, the  converter 15 supplies the memory
address to the memory unit 11. Also, the  converter 15
supplies the result of conversion to the data
allocator 16. Based on the conversion result supplied
from the converter 15, the data  allocator 16
allocates data supplied from the host device 4 via the
interface 12 to  the HDD 10 or memory unit 11. For
example, in case the data allocator 16 is  supplied,
from the converter 15, with information that the
logical address has been  converted into a physical
address, it allocates data supplied from the host
device 4  via the interface 12 to the HDD 10. 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
device 4 via the interface 12 to the memory unit 11.
Here will be explained a first embodiment of the
present invention with  reference to the flow diagrams
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. 35  Also, to handle
the data areas A and B integrally with each other, the
FAT has assigned thereto logical addresses "0000h" to
"7FFFh" corresponding to the data  



area A and logical addresses "8000h" to "8FFFh"
corresponding to the data area B  for connection to
the data area A. Therefore, in case data is written
according to  the FAT, when the entire data area A is
"already allocated", data will be written to  the data
area B. Also, when one sector defined based on a
format has a capacity of 512 bytes  and 64 such
sectors form one cluster, one cluster has a capacity
of 64 x 512 bytes  32 kB and the data area B in the
recording medium 2 has a data capacity of 32 kB  x
32767 = 1 GB. Also, the capacity of the data area B in
the nonvolatile recording medium 3 is 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 36  4 is, a dedicated
one or a general-purpose one, and data write is
controlled by the  processing unit 14 correspondingly
to the result of recognition. When a dedicated  



host device is connected to the interface 12, data is
written to the device 1 as in the  flow diagram in
FIG. 6. On the other hand, when a general-purpose host
device  is connected to the interface 12, data is
written to the device 1 as in the flow  diagram in
FIG. 7. Here will be explained data write to the
composite memory device 1 having a  dedicated host
device connected to the interface 12 thereof. In step
ST1, the composite memory device 1 judges whether it
gets ready for  data write to the data area A. In case
the result of judgement is affirmative, the  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 recording
medium 2 gets ready for data. Therefore, the composite
memory  device 1 controls the data allocator 16 to
write data supplied from the dedicated  host 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 37
recording medium 2. In step ST2, the composite memory
device 1 detects a blank cluster in the  



data area B by searching the latter from the top. The
processing unit 14 reads the  FAT from the data area
B, and deploys the read FAT 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
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 ST3, 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 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 converter 15, the data allocator
16  allocates data supplied via the interface 12 to
the memory unit 11. The memory 38  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 STS, 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 ST6, 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 goes back to step STl. It should be
noted that if the  device 1 returns to step ST1 and
finds that it is not ready for data write to the data
area A, it will repeat the operations in steps ST2 to
ST5 above. In step ST7, the composite memory device 1
searches the data area A from  the top thereof for a
blank cluster. The processing unit 14 moves the
selection  pointer to a 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 ST8, 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 39  and a command for
writing, and supplies them to the converter 15. In
step ST9, 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
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 ST
11, 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 40
correspondingly to the new data written to the data
area B by going through steps  ST2 to ST4 and new data
written to the data area A by going through steps ST7
to  



ST9. Since data written to the composite memory device
1 will be read in the  first in first-out order,
leading data in each file, if any, written to the data
area A  cannot be read before the recording medium 2
put into rotation reaches a  predetermined velocity
for data reading. On this account, the device 1 may be
adapted to automatically write data supplied from the
dedicated host device to the  data area B for a
predetermined length of time, that is, for a time
taken for the  recording medium 2 to reach the
predetermined. velocity, irrespectively of whether
the device 1 is ready for data write to the data area
A. Owing to this adaptation,  the device 1 can read
the leading data in each file from the data area B,
put the  recording medium 2 into rotation while the
leading data is being read and thus read  data
associated with the leading data from the data area A
in 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 41
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 FAT from the data
area B, and deploys the  read FAT in the RAM. 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. In step ST21, 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 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 42
converter 15. In step ST23, 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 ST24, the composite
memory device I 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
ST25. On the contrary, if the device 1 has decided to
continuously write data, it goes back to step ST20 and
repeats the operations in  steps ST20 to ST24 above.
In step ST25, the composite memory device 1 updates
the FAT and directory  correspondingly to the new data
written to the data area A. Note that steps ST1 to
ST12 and steps ST20 to ST25 may be programmed and
these programs be executed to let the composite memory
device 1 to make the  aforementioned data write.
Therefore, since the data area B in the nonvolatile
recording medium 3 is  allocated after the data area A
as above, the data write to the data area B from the
dedicated host device will not be done before the data
area A as a whole is "already  allocated". Since the
composite memory device 1 limits the operation of data
write to the  data area according to the type of the
host device 4 as above, even in case data  write is
made from a general-purpose device, no data write will
be made to the data  area A before the entire data
area B is "already allocated'. Therefore, even after
43  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,  low power
consumption, etc. from a dedicated host device with
effective utilization  of the advantages of these
recording media 2 and 3. Also, with the composite
memory device 1 as the embodiment of the present
invention, even a general-purpose host device 4
connected to the interface 12 can  read data, for
reproduction, by tracking information, associated with
the data, in  the FAT stored in the data area B, it
can read data having been written from a  dedicated
host device and the latter can read data having been
written from the  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. 44  As shown in FIG. 9A, the
first FAT has assigned thereto logical addresses
"0000h" to "7FFFh" corresponding to the data area A
and logical addresses  



"8000h" to "8FFFh" corresponding to the data area B at
the time of initialization or  shipment from the
factory, and has written therein, written therein at
the time of  initialization or shipment from the
factory, identification information indicating  that
it is inhibited to write data at the logical addresses
"8000h" to "817171711", for  example, identification
information indicating that data has been written in
the data  areas, identification information (9000h to
FFFFh) indicating that data have been  written outside
the data areas, identification information (FFF8h to
FFFFh)  indicating an EOF (end of file) or
identification information (FFF7h) indicating  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. 45  The
recording medium 2 starts being rotated by the drive
unit 21 under the control of the servo controller 22.
It takes a few seconds until the rotation of the  



recording medium 2 reaches a predetermined velocity,
namely, until the recording  medium 2 gets ready for
data 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. In step
ST3 1, the composite memory device 1 detects a blank
cluster in the  data area B by searching the latter
from the top. The processing unit 14 reads the  first
and second FATs from the data area B, and deploys the
read first and second  FATs 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
46  and a command for data writing operation, and
supplies them to the converter 15. In step ST33, 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 alrocator 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 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 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. 47
In step ST36, 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 first 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 ST36. In step ST37, 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 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 48  transferred-word
length on the basis of the physical address supplied
from the  converter 15. 



In step ST39, 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 ST40, 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
will go back to step ST36 and repeat the operations in
steps ST37 to ST40 above. In step ST41, the composite
memory device 1 updates the first and second  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  information) 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. 49  Since data
written to the composite memory device 1 will be read
in the first in first-out order, leading data in each
file, if any, written to the data area A  



cannot be read before the recording medium 2 put into
rotation reaches a  predetermined velocity for data
reading. On this account, the device 1 may be  adapted
to automatically write data supplied from the
dedicated host device to the  data area B for a
predetermined length of time, that is, for a time
taken for the  recording medium 2 to reach the
predetermined velocity, irrespectively of whether  the
device 1 is ready for data write to the data area A.
Owing to this adaptation,  the device 1 can read the
leading data in each file from the data area B, put
the  recording medium 2 into rotation while the
leading data is being read and thus read  data
associated with the leading data from the data area A
in 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 50  the read first FAT in the RAM.
The processing unit 14 moves the selection  pointer to
a logical address "0002h" in the first 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.  It should be noted that since
identification information that data write is
inhibited is  written at the logical addresses "8000h"
to "8FFFh", the processing unit 14 will not  be able
to write new data in case identification information
indicating "already  written" is written at the
logical addresses "0000h" to "7FFFh". In step ST51,
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 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 51
transferred-word length on the basis of the physical
address supplied from the  converter 15. 



In step ST53, 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 ST54, 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 ST55. On the contrary, if the
device 1 has decided to  continuously write data, it
goes back to step ST50 and repeats the operations in
steps ST50 to ST54 above. In step ST55, the composite
memory device 1 updates the first FAT and  directory
correspondingly to the new data written to the data
area A. Note that steps ST30 to ST41 and steps ST50 to
ST55 may be programmed  and these programs be executed
to let the composite memory device 1 to make the
aforementioned data write. Since the composite memory
device 1 limits the operation of data write to the
data area according to the type of the host device 4
as above, in case data write is  made from a
general-purpose device, no data write will be made to
the data area A  because data write to the entire data
area B is inhibited. Therefore, even after  data write
is made from the general-purpose device, the device 1
as the  embodiment of the present invention can write
data to the recording medium 2 low  in bit cost and
nonvolatile recording medium 3 advantageous in quick
response, 52  low power consumption, etc. from a
dedicated host device with effective utilization  of
the advantages of these recording media 2 and 3. 



Also, with the composite memory device 1 as the
embodiment of the present  invention, even a
general-purpose host device 4 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
data having been written from a  dedicated Bost device
and the latter can read data having been written from
the  general-purpose host device. Next, a third
embodiment of the composite memory device according to
the  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.
53  The third FAT has assigned thereto predetermined
logical addresses corresponding to the data area A as
shown in FIG. 12A, and the fourth FAT has  



assigned thereto predetermined logical addresses
corresponding to the data area B  as shown in FIG.
12B. 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. 13. In step
ST60, 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 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 servo
controller 22. It takes a few seconds until the
rotation of the  recording medium 2 reaches a
predetermined velocity, namely, until the recording
medium 2 gets ready for data write. Therefore, the
composite memory device I  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. 54  In step ST61,
the composite memory device 1 detects a blank cluster
in the data area A by searching the latter from the
top. 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 second 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 ST62, the composite memory device 1 detects a
blank cluster by  searching the data area B from the
top of the latter. Further, the processing unit  14
reads the fourth FAT from the data area B and deploys
the read fourth FAT in  the RAM. The processing unit
14 recognizes, based on the result of recognition
supplied from the device recognition unit 13, that the
host device 4 is a dedicated  one, moves the selection
pointer to predetermined logical addresses of the
third and  fourth FATS deployed in the RAM and
searches logical addresses including from  the
predetermined one to the end one for identification
information indicative of a  blank area with the
selection pointer being moved in that direction. The
processing unit 14 generates a conversion table in
which a logical address  indicating a blank area in
the third FAT is associated with a logical 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 55  for starting data write to the blank
area detected in the fourth FAT, length of data to  be
transferred and a command for data writing operation,
and supplies them to the  



converter 15. In step ST64, 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
converter 15, the data allocator.16  allocates data
supplied via the interface 12 to the memory unit 11.
The memory  unit 11 will write data supplied from the
data allocator 16 to the data area B for the
transferred-word length on the basis of the memory
address supplied from the  converter 15. In step ST65,
the composite memory device 1 issues an interrupt to
the host  device 4 after writing data for the
transferred-data length to the data area B. In step
ST66, the composite memory device 1 judges whether it
should exit  the data writing process. In case the
device l 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
56  device 1 returns to step ST60 and finds that it is
not ready for data write to the data  area A. it will
repeat the operations in steps ST61 to ST65 above. 



In step ST67, the composite memory device 1 detects a
blank cluster by  searching the data area A from the
top thereof. 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. 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 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 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. 57  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
converter 15. In step ST70, 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 ST71, 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 will go back to step ST67
and repeat the operations in  steps ST68 to ST71
above. In step ST72, the composite memory device 1
judges, based on the  conversion table generated in
step ST62, for example, whether data has been  written
in the data area B. In case data is found written in
the data area B, the  device 1 goes to step ST73. On
the contrary, in case no data is found written in  the
data area B, the device 1 goes to step ST74. In step
ST73, the composite memory device 1 copies data
written in the data  area B by going through steps
ST61 to ST63 to the data area A. For example, in  case
data is written at memory addresses "XX0021h" to
"XX0024h" in the data  area B as shown in FIG. 12, the
device 1 reads data written at the "XX0021h" to 58
"XXO024h", and copies the read data to predetermined
physical addresses "1234h"  to "1237h" in the data
area A with reference to the conversion table
generated in  



step ST62. In step ST74, the composite memory device 1
updates the third and fourth  FATS, directory and the
conversion table generated in step ST62
correspondingly to  the new data written to the data
area B by going through steps ST61 to ST63 and  new
data written to the data area A by going through steps
ST66 to ST68. 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.
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
59  and a command for data writing operation, and
supplies them to the converter 15. In step ST82, 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  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 ST80 to ST84 above. In step ST85, the composite
memory device 1 updates the third FAT and 60
directory correspondingly to the new data written to
the data area A. Note that steps ST60 to ST74 and
steps ST80 to ST85 may be programmed  



and these programs be executed to let the composite
memory device 1 to make the  aforementioned data
write. As having been described in the foregoing, the
composite memory device 1 as  the embodiment of the
present invention is open to an external device. It
has the  third FAT to manage the data area A and
fourth FAT used only in the recording  medium to
manage the data area B. It limits data write to the
data area depending  upon the type of a host device 4
connected to the device 1 and copies data written  in
the data area B to the data area A after completion of
the data write, so that a  general-purpose host device
will not male any data write and read to and from the
data area B. Therefore, even after data write is made
from the general-purpose  device, the device 1 can
write data to the recording medium 2 low in bit cost
and  nonvolatile recording medium 3 advantageous in
quick response, low power  consumption, etc. from a
dedicated host device with effective utilization of
the  advantages of these recording media 2 and 3.
Also, in the composite memory device 1 as the
embodiment of the present  invention, since data for
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. 61  The
first to third embodiments have been described in the
foregoing each as an example capable of recording a
moving picture instantaneously. However, the  



first embodiment of the device 1 having the recording
medium 2 low in bit cost  and nonvolatile recording
medium 3 advantageous in quick response, low power
consumption, etc. may be adapted otherwise. Namely,
when the recording  medium 2 is driven up to a
predetermined velocity or when it is in waiting state,
the deviceI consumes the power, 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. To avoid this,
the device may be adapted to always write a  file
which is accessed frequently or a small-capacity file
to the nonvolatile  recording medium 3, whereby the
power consumption can be reduced and the  power source
can be made for a longer time. Also, the composite
memory device 1 according to the present invention may
be adapted so that the FATS are managed within the
recording 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 recognition unit 13, processing unit 14
and converter 15, the composite  memory device i may
be adapted for the host device 4 to perform the
functions of 62  the device recognition unit 13,
processing unit 14 and converter 15. Also, although
the embodiments of the present invention have been
described  



above on the assumption that the recording medium 2 is
a hard disk, the recording  medium 2 may be a CD or
DVD because a random-accessible recording medium  will
be able to function as having been described in the
foregoing. Also, although the FAT file system is used
to manage the data areas in the  composite memory
device 1, any system capable of managing data as a
file may be  used in place of the FAT file system. In
the foregoing, the present invention has been
described in detail concerning  certain preferred
embodiments 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. 63  CLAIMS 1. 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 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
table read by the identification information table
reading means; a converting means for converting a
logical address selected by the  identification
information selecting means into a first predetermined
physical  address corresponding to the first data area
and into a second predetermined  physical address
corresponding to the second data area; a data
allocating means for allocating data supplied from the
host device 64  connected to the interface to the
first or second data area on the basis of the
conversion made by the converting means; a first
wiring means for writing the data allocated to the
first data area by the  data allocating means at a
predetermined location in 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. 2. The composite
memory device according to claim 1, 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 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 65  means. 3.
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 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; 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 66  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. 4. A program for having a computer
write 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 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; 67  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; 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. 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; 68  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; an information selecting means for
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 by the identification information table
reading means; a converting means for converting a
logical address selected by the  identification
information selecting means into a first predetermined
physical  address corresponding to the first data area
and into a second predetermined  physical address
corresponding to the second data area; a data
allocating means for allocating data supplied from the
host device  connected to the interface to the first
or second data area on the basis of the  conversion
made by the converting means; a first wiring means for
writing the data allocated to the first data area by
the  data allocating means at a predetermined location
in 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 69
by the data allocating means on the basis of the
second physical address.  6. The composite memory
device according to claim 5, 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  selects the first and
second identification information tables from the
nonvolatile  recording medium, and when the
identification information table reading means has
read the first  identification information table, the
information selecting means selects a logical  address
where identification information indicative of a blank
area is written from  the first identification
information table read by the identification
information table  reading means; when the
identification information table reading means has
read the first and  second identification information
tables, the information selecting means
preferentially selects a logical address where
identification information indicative  of a blank area
is written from the second identification information
table; and 70  when there is no blank area in the
second identification information table, the
information selecting means selects a logical address
where identification  information indicative of a
blank area is written from the first identification
information table. 7. The composite memory device
according to claim 5, wherein the  identification
information that it is refused to write data written
in the first  identification information table is
refused is pseudo identification information
indicating that data is already written in the second
data area, pseudo identification  information
indicating that the second data area is a defective
cluster, pseudo  



identification information indicating that the second
data area is outside the data  area or pseudo
identification information indicating an EOF (end of
file). 8. A 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  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 method comprising: 71  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 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  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. 72  9. A program
for having a computer write 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  corresponding to the
second physical address and having predetermined
identification is written at each of the logical
addresses, and an interface to which a  



host device is to be connected, the program
comprising: a recognizing step of recognizing a host
device connected to the interface;  an identification
information table reading step of reading the first
identification information table or the first and
second identification information  tables from the
nonvolatile recording medium on the basis of the
result of  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 73  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 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. 10. A composite memory device
comprising: a recording medium having a first data
area assigned a first physical address;  a nonvolatile
recording medium having a second data area assigned a
second  physical address, a first identification
information table assigned a second. data area
assigned a second physical address and having
predetermined identification information written at
the first logical address and a second identification
information table assigned a second logical address
corresponding to the second  physical address and
having predetermined identification information
written at the  second logical address; an interface
to which a host device is to be connected; a
recognizing means for recognizing a host device
connected to the interface; 74  an identification
information table reading means for 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
means; a first information selecting means for
selecting the first logical address  where the
predetermined identification information is written
from the first  identification information table read
by the identification information table reading
means; a second information selecting means for
selecting the second logical address  where the
predetermined identification information is written
from the second  



identification information table read by the
identification information 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  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; 75  a data allocating means for
allocating data supplied from the host device
connected to the interface to the first or second data
area on the basis of the  conversion made by the
converting means; a first wiring means for writing the
data allocated to the first data area by the  data
allocating means at a predetermined location in the
first data area on the basis  of the first physical
address converted by the converting means; a second
writing means for writing the data allocated to the
second data area  by the data allocating means at a
predetermined location in the second data area on  the
basis of the second physical address converted by the
converting means; and 



a third writing means for writing data written in the
second data area by the  second writing means at a
predetermined location in the first data area on the
basis  of the conversion table generated by the
conversion table generating means. 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 76  selects the first and second identification
information tables from the nonvolatile  recording
medium. 12. 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, a first
identification information table having 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, and an interface to which a host
device is to be connected,  the method comprising: a
recognizing step of recognizing a host device
connected to the interface; an identification
information table reading 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
77  identification information table read in the
identification information table reading  step on the
basis of the result of recognition supplied from the
recognizing step; a conversion table generating step
of generating a conversion table in which  the first
logical address selected in the first information
selecting step and second  logical address selected by
the second information selecting means are associated
with each other; a converting step of converting the
first logical address selected in the first
identification information selecting step into a first
predetermined physical address  corresponding to the
first data area and the second logical address
selected in the  



second information selecting step into a second
predetermined physical address  corresponding to the
second data area; a data allocating step of allocating
data supplied from the host device  connected to the
interface to the first or second data area on the
basis of the  conversion made in the converting means;
a first wiring step of writing the data allocated to
the first data area in the data  allocating step at a
predetermined location in the first data area on the
basis of the  first physical address converted in the
converting step; a second writing step of writing the
data allocated to the second data area in  the data
allocating step at a predetermined location in the
second data area on the  basis of the second physical
address converted in the converting step; and a third
writing step of writing data written in the second
data area in the 78  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. 13. A program for
having a computer write 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, a first identification
information table having 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 having a second logical address
corresponding to  



the second physical address and having predetermined
identification information  written at the second
logical address, and an interface to which a host
device is to  be connected, the method comprising: a
recognizing step of recognizing a host device
connected to the interface; an identification
information table reading 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
79  identification information table read in the
identification information table reading  step on the
basis of the result of recognition supplied from the
recognizing step; a conversion table generating step
of generating a conversion table in which  the first
logical address selected in the first information
selecting step and second  logical address selected by
the second information selecting means are associated
with each other; a converting step of converting the
first logical address selected in the first
identification information selecting step into a first
predetermined physical address  corresponding to the
first data area and the second logical address
selected in the  



second information selecting step into a second
predetermined physical address  corresponding to the
second data area; a data allocating step of allocating
data supplied from the host device  connected to the
interface to the first or second data area on the
basis of the  conversion made in the converting means;
a first wiring step of writing the data allocated to
the first data area in the data  allocating step at a
predetermined location in the first data area on the
basis of the  first physical address converted in the
converting step; a second writing step of writing the
data allocated to the second data area in  the data
allocating step at a predetermined location in the
second data area on the  basis of the second physical
address converted in the converting step; and a third
writing step of writing data written in the second
data area in the 80  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. 




