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(57) ABSTRACT 

A method for controlling a memory card Which includes a 
nonvolatile semiconductor memory Whose memory area 
includes a plurality of Write areas is disclosed. A ?rst area 
Which is a part of the plurality of Write areas is set in 
accordance With management executed by a ?rst ?le system. 
The ?rst ?le system sequentially Writes data along a direc 
tion in Which addresses of the plurality of Write areas 
increase. A second area Which is a part of the plurality of 
Write areas is set in accordance With management executed 
by a second ?le system. The second ?le system Writes data 
in an order Which does not depend on the addresses. 
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METHOD FOR CONTROLLING MEMORY CARD 
AND METHOD FOR CONTROLLING 

NONVOLATILE SEMICONDUCTOR MEMORY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a Continuation Application of PCT Appli 
cation No. PCT/JP2005/011396, ?led Jun. 15, 2005, Which 
Was published under PCT Article 21(2) in English. 

[0002] This application is based upon and claims the 
bene?t of priority from prior Japanese Patent Application 
No. 2004-182866, ?led Jun. 21, 2004, the entire contents of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0003] 
[0004] The present invention relates to a method for 
controlling a memory card and a method for controlling a 
nonvolatile semiconductor memory, and in particular, to a 
method for controlling a nonvolatile semiconductor memory 
having a predetermined erase block siZe. 

[0005] 2. Description of the Related Art 

1. Field of the Invention 

[0006] Memory cards using a nonvolatile memory such as 
a ?ash memory are noW used as recording media for music 
or video data. A FAT system is used as a ?le system for the 
memory card. Jpn. Pat. Appln. KOKAI Publication No. 
7-141479 discloses an example in Which the FAT system is 
adopted as a ?le system for a ?ash memory. The FAT ?le 
system is originally used for a medium such as a hard disk 
on Which high-speed, random reWrite operations can be 
performed. The random Write operation is a method of 
random Writing data in free sectors regardless of their 
addresses (the sectors are Write area units that the ?le system 
recognizes). 
[0007] A typical example of a ?ash memory used for a 
memory card is a NAND type ?ash memory. Data in the 
NAND type ?ash memory can be erased only in block units. 
One block contains pages that are Write units. Thus, to 
reWrite only a part of the data stored in a block, it is 
necessary to Write a neW Write data to a neW erased block 

and to copy data, Which are not to be reWritten, from the old 
block containing the old data (that are to be changed to neW 
data) to the neW block. This process is called “move 
accompanying Write (involved data copy)”. The move 
accompanying Write involves an operation of copying data 
that is not to be reWritten. Consequently, frequent move 
accompanying Write operations drastically increase over 
head. 

[0008] With a FAT ?le system, every operation of reWrit 
ing cluster data in a ?le requires FAT data to be reWritten. 
Thus, if the FAT ?le system is adopted as a ?le system to 
manage a NAND type ?ash memory, every operation of 
reWriting cluster data results in a move accompanying Write. 
This reduces ?le reWrite speed. 

BRIEF SUMMARY OF THE INVENTION 

[0009] According to a ?rst aspect of the present invention, 
there is provided a method for controlling a memory card 
Which includes a nonvolatile semiconductor memory Whose 
memory area includes a plurality of Write areas, the method 
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comprising: setting a ?rst area Which is a part of the plurality 
of Write areas in accordance With management executed by 
a ?rst ?le system Which sequentially Writes data along a 
direction in Which addresses of the plurality of Write areas 
increase; and setting a second area Which is a part of the 
plurality of Write areas in accordance With management 
executed by a second ?le system Which Writes data in an 
order Which does not depend on the addresses. 

[0010] According to a second aspect of the present inven 
tion, there is provided a method for controlling a nonvolatile 
semiconductor memory Whose memory area includes a 
plurality of Write areas, the method comprising: using a ?rst 
control method to control the nonvolatile semiconductor 
memory When Writing or reading data to or from a ?rst area 
Which is a part of the plurality of Write areas, the ?rst area 
being set in accordance With management executed by a ?rst 
?le system Which sequentially Writes data along a direction 
in Which addresses of the plurality of Write areas increase; 
and using a second control method to control the nonvolatile 
semiconductor memory When Writing or reading data to or 
from a second area Which is a part of the plurality of Write 
areas, the second area being set in accordance With man 
agement executed by a second ?le system Which Writes data 
in an order Which does not depend on the addresses. 

[0011] According to a third aspect of the present inven 
tion, there is provided a method for controlling a nonvolatile 
semiconductor memory having a plurality of Write areas 
each having a data storage section Which stores data and a 
Written state information section Which indicates a Written 
state or a free state, the method comprising: sequentially 
Writing data in the plurality of Write areas in a direction in 
Which addresses of the plurality of Write areas increase, 
While Writing data in the data storage section of one of the 
plurality of Write areas and Writing a Written state indication 
in the Written state information section. 

[0012] According to a fourth aspect of the present inven 
tion, there is provided a method for controlling a nonvolatile 
semiconductor memory Whose memory area includes a 
plurality of Write areas, the method comprising: receiving a 
data moving command containing an instruction on move 
ment of data stored in one of the plurality of Write areas to 
another one of the plurality of Write areas; and executing a 
process speci?ed by the data moving command by at least 
either actually moving data using a data copy command and 
a Write area erase command or using a conversion table for 
conversions betWeen addresses of the plurality of Write areas 
Where move target data is stored and addresses of the 
plurality of Write areas Where the move target data is to be 
stored to make an issuer of the data moving command 
consider that data is moved. 

[0013] According to a ?fth aspect of the present invention, 
there is provided a method for controlling a memory card 
Which includes a nonvolatile semiconductor memory Whose 
memory area includes a plurality of Write areas, the method 
comprising: creating a temporary ?le entry describing a siZe 
of an reserved region Which is at least a free part of the 
plurality of Write areas and a start position of the reserved 
region; Writing a ?le consisting of a plurality of data in the 
reserved region from the start position; and When the ?le has 
been completely Written, determining a siZe of the ?le 
Written; and changing the temporary ?le entry to a ?le entry 
describing the start position and the siZe of the ?le. 
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BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0014] FIG. 1 is a perspective view schematically showing 
the con?guration of devices mounted in a memory card 
according to an embodiment of the present invention; 

[0015] FIG. 2 is a block diagram showing a con?guration 
including a host apparatus and the memory card; 

[0016] FIG. 3 is a diagram showing a data arrangement in 
a ?ash memory; 

[0017] FIG. 4 is a diagram showing how the ?ash memory 
is partitioned according to different formats; 

[0018] FIG. 5 is a diagram showing a common ?le struc 
ture; 

[0019] FIG. 6 is a diagram showing ?le con?guration 
implemented using ICB; 

[0020] FIG. 7 is a diagram schematically showing a ?le 
structure recogniZed by a DVD-R ?le system applied to the 
memory card; 

[0021] FIG. 8 is a diagram showing an example of VAT; 

[0022] FIG. 9 is a diagram showing an example of the 
con?guration of each page; 

[0023] FIG. 10 is a diagram showing an example of the 
con?guration of speci?cation of the memory card; 

[0024] FIG. 11 is a diagram showing a memory area 
moving command; 
[0025] FIG. 12 is a diagram showing a ?le structure before 
and after garbage collection; 

[0026] FIG. 13 is a ?owchart showing a write process 
executed on the memory card; 

[0027] FIG. 14 is a ?owchart showing a process of recov 
ering a ?le written to the memory card; 

[0028] FIG. 15 is a ?owchart showing a write process 
executed on the memory card; and 

[0029] FIG. 16 is a ?owchart showing a process of recov 
ering a ?le written to the memory card. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0030] Embodiments of the present invention will be 
described below with reference to the drawings. 

[ 1 ] Con?guration 

[0031] FIG. 1 is a perspective view schematically showing 
the con?guration of devices mounted in a memory card 
according to an embodiment of the present invention. 

[0032] A memory card 1 has a printed circuit board (PCB) 
2, and a NAND type ?ash memory 3 and a controller 4 
which are arranged on the PCB 2. Functional blocks such as 
a central processing unit (CPU) 8 and a read-only memory 
(ROM) 9 are mounted in the controller 4. These devices will 
be described later in detail. 

[0033] The NAND type ?ash memory (referred to as a 
?ash memory below) 3 may be a binary memory that stores 
1-bit information in one memory cell or a multivalued 
memory that stores 2-or-more-bit information in one 
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memory cell. In contrast to the example shown in FIG. 1, the 
?ash memory 3 and the controller 4 may be arranged on the 
same large-scale integration (LSI) substrate. 

[0034] FIG. 2 is a block diagram showing a con?guration 
including a host apparatus and the memory card. Elements 
common to FIGS. 1 and 2 are denoted by the same reference 
numerals. 

[0035] The host apparatus (referred to as a host below) 20 
comprises hardware and software (system) used to make 
accesses to the inserted memory card 1. 

[0036] When connected to the host 20, the memory card 1 
is supplied with power to operate and execute a process 
corresponding to an access from the host 20. The memory 
card 1 has the NAND type ?ash memory 3 and controller 4 
as previously described. 

[0037] The ?ash memory 3 is a nonvolatile semiconductor 
memory for which the siZe of each erase unit (block) is 
speci?ed as 256 kB and which writes and reads, for example, 
every 16-kB data. The ?ash memory 3 is manufactured 
using, for example, a 0.09-um process technique. That is, a 
design rule for the ?ash memory 3 is less than 0.1 um. 

[0038] The controller 4 has a function for managing the 
internal physical state of the ?ash memory 3 (the physical 
address and ordinal number of sector address data in the 
?ash memory 3 or what block is in an erased state). In 
addition to CPU 8 and ROM 9, a memory interface section 
5, a host interface section 6, a bulfer 7, and random access 
memory (RAM) 10 are mounted in the controller 4. 

[0039] The memory interface section 5 executes an inter 
face process between the controller 4 and the ?ash memory 
3. The host interface section 6 executes an interface process 
between the controller 4 and the host 20. 

[0040] The buffer 7 temporarily stores a ?xed amount of 
data (for example, one page) when data transmitted by the 
host 20 is written to the ?ash memory 3 and when data read 
from the ?ash memory 3 is transmitted to the host 20. 

[0041] The CPU 8 is responsible for operations of the 
whole memory card 1. When, for example, the memory card 
1 is powered on, the CPU 8 loads ?rmware (control program 
described later) stored in ROM 9, into RAM 10 to execute 
a predetermined process. In accordance with a control 
program, CPU 8 creates various tables (described later) on 
RAM 10 and receives a write command, a read command, 
and an erase command from the host 20 to execute a 
predetermined process on the ?ash memory 3 or to control 
a data transfer process through the buffer 7. 

[0042] ROM 9 stores, for example, control programs 
controlled by CPU 8. RAM 10 is used as a work area for 
CPU 8 to store control programs and various tables. 

[0043] FIG. 3 is a diagram showing a ?ash memory (that 
is, the NAND type ?ash memory in the memory card 1) and 
a data arrangement. Each page (recording unit area) in the 
?ash memory 3 has 2112 B (512 B of data storage section 
X><4+10 B of redundant section><4+24 B of management 
data storage section). One erase unit (that is, 256 kB+8 kB) 
is composed of 128 pages. In the description below, for 
convenience, the erase unit of the ?ash memory is 256 kB. 

[0044] Further, the ?ash memory 3 has a page buffer used 
to input and output data to and from the ?ash memory 3. The 
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page bulfer has a storage capacity of2112 B (2048 B+64 B). 
During a data Write operation or the like, the page bulfer 
inputs or outputs data to or from the ?ash memory in one 
page unit, Which corresponds to the storage capacity of the 
page memory. 

[0045] To provide a practically e?fective memory card, the 
?ash memory 3, shoWn in FIG. 3, desirably has a storage 
capacity of at least 1 Gbit. If the ?ash memory 3 has a 
storage capacity of, for example, 1 Gbit, it has 512 256-kB 
blocks. 

[0046] Although FIG. 3 illustrates that the erase unit is a 
256-kB block, it is effective in a practical sense to construct 
the ?ash memory Whose erase unit is, for example, a 16-kB 
block. In this case, each page has 528 B (512 B of data 
storage section+l6 B of redundant section). One erase unit 
(that is, 16 kB+0.5 kB (k is 1024) corresponds to 32 pages. 

[0047] Regions of the ?ash memory in Which data is 
Written are classi?ed into areas according to saved data. The 
?ash memory 3 has a user data area 34, a management data 
area 31, a con?dential data area 32, and a protective data 
area 33 as areas in Which data is Written. 

[0048] The user data area 34 is an area that can be freely 
accessed and used by a user of the memory card 1, and stores 
user data. 

[0049] The protective data area 33 stores important data 
and can be accessed only if the host 20 is validated through 
the mutual authentication betWeen the memory card 1 and 
the host 20 connected to the memory card 1. 

[0050] The management data area 31 mainly stores man 
agement information on the memory card 1 and card infor 
mation on the memory card 1 such as security information 
and a media ID. 

[0051] The con?dential data area 32 is an area to Which 
key information used for ciphering and con?dential data 
used for authentication are saved and Which can be accessed 
by the host 20. 

[0052] A detailed description Will be given beloW of the 
con?guration of the memory card 1 and host 20. 

[2] File System 

[0053] NoW, the ?le system Will be described. The NAND 
type ?ash memory in the memory card is normally in FAT 
format. In the present embodiment, as shoWn in FIG. 4, at 
least a part 311 of the ?ash memory 3 is formatted using a 
sequential-access incremental-Write type ?le system. The 
remaining part 3b of the ?ash memory 3 may be formatted 
using a random-Write type ?le system as described later. 

[0054] With the incremental-Write type ?le system, data is 
sequentially Written in sectors starting from loWer sector 
(Write area) address and going to a higher sector address. In 
the description beloW, the phrase “the ?le system Writes and 
reads data” and descriptions meaning this shall mean that the 
?le system instructs the controller of the memory card to 
Write and read data and that the controller actually Writes and 
reads data to and from the ?ash memory. 

[0055] The adoption of the incremental-Write type ?le 
system for the memory card 1 eliminates the need for 
frequent data erase and reWrite operations. As a result, 
e?icient ?le Write and reWrite operations are expected for 
some applications. 
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[0056] Further, the application of the incremental-Write 
type ?le system to the memory card 1 eliminates the need for 
block erasures during a ?le Write operation. This prevents a 
decrease in ?le Write speed. Furthermore, since sequential 
Write operations are performed, extra processing for the 
memory card 1 such as a move accompanying Write opera 
tion is not required. This is expected to increase the speed of 
a Write process. 

[0057] The sequential-access incremental-Write type ?le 
system includes, for example, a universal disk format. UDF 
is a ?le system employed in DVD. With UDF, the positions 
(sector addresses) of ?le entries are described in an alloca 
tion table called information control block (ICB). ICB is 
provided for each ?le. ICB of the ?le is reWritten for each 
?le update. 

[0058] The structure of ICB Will be described With refer 
ence to FIG. 5. Such a con?guration as shoWn in FIG. 6 
corresponds to the ?le structure shoWn in FIG. 5 and using 
ICB. When a ?le is accessed, the address is accessed at 
Which ICB of the ?le is described. The name of the ?le and 
the address of the ?le entry are described using ?le identi 
?cation descriptors in ICB. The ?le entry includes the 
position of the ?le substance and the siZe and attributes of 
the ?le. Actual data of the target ?le is stored at the address 
of the ?le substance described in the ?le entry. 

[0059] A similar structure is also formed if a subdirectory 
is provided. ICB (LBA82) of a root directory describes the 
address (LBA83) of a ?le entry of the root directory. 
Directory information on the root directory is described in 
an area speci?ed by this addresses. The directory informa 
tion includes the addresses (LBA84 and 94) of ICBs of 
subdirectories. 

[0060] ICB of the subdirectory describes the address of 
ICB of each of the ?les of the subdirectory. As described 
above, the ?le entry of the ?le is described at the address 
described in ICB of the ?le. The actual (real) address is 
identi?ed With reference to the ?le entry. 

[2-1] File System Types 

[0061] Standards for Writable DVDs include DVD-R, 
DVD-RW, and DVD-RAM. The ?le system varies depend 
ing on the characteristics of disks. Each ?le system Will be 
described beloW. Sequential-access additional-Write opera 
tions can be performed on any of these ?le systems. Descrip 
tion Will be given beloW of ?le systems that can be adopted 
in the present embodiment. 

[2-1-1] DVD-R Type File System 

[0062] With the DVD-R type ?le system, Written data 
cannot be erased or reWritten. In a Write operation, data are 
sequentially Written starting from a loWer sector address. 
Thus, the DVD-R type ?le system updates, erases, or adds 
?les on the basis of additional Write operations, using VAT, 
described later. The DVD-R type ?le system, Which is of a 
incremental-Write type, has a conversion table called virtual 
allocation table (VAT), as a ?le. 

[0063] VAT describes the correspondences betWeen vir 
tual sector addresses and logical sector addresses. To access 
a certain address, the host 20 uses VAT to convert a virtual 
sector address into a logical sector address and then access 
the logical sector obtained. 
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[0064] Then, during an additional Write operation, data is 
additionally Written to a ?le substance, and the logical sector 
address in VAT is changed Which corresponds to the virtual 
sector address of ICE of this ?le. Consequently, the logical 
sector address to be actually accessed is changed. This 
alloWs the ?le to be updated Without the need to reWrite 
Written sector data. 

[0065] VAT is referenced When the actual (latest) address 
is determined from the virtual address of a ?le entry 
described using a ?le identi?cation descriptor. In other 
Words, the pointer (address) of the ?le substance (directory 
substance) described in the ?le entry is the real address, 
Which need not be converted using VAT. 

[0066] Further, the update of VAT itself is carried out by 
alWays Writing ICB of VAT itself (VAT ICE) in the ?nal one 
of Written areas in a medium. 

[0067] FIG. 7 is a diagram schematically shoWing a ?le 
structure recogniZed by the DVD-R ?le system applied to 
the memory card. FIG. 7 shoWs that the ?le has been 
subjected to one update, delete, or add operation. 

[0068] As shoWn in FIG. 7, the ?le con?guration has a 
volume structure, a ?le set descriptor, a ?le entry for the root 
directory, and data of the root directory arranged in this order 
from the top to bottom of the ?le. These are folloWed by a 
?le entry for the ?le described during the ?rst Write opera 
tion (original ?le), that is, the ?le present before the addition, 
deletion. Data of the original ?le succeeds the ?le entry. The 
data of the original ?le is folloWed by VAT produced during 
the ?rst Write operation (VAT<1st>) and ICE of this VAT. 

[0069] FolloWing a border-in and -out areas folloWing 
VAT <1st> and ICE, a ?le entry for the updated ?le and the 
updated ?le are located. The ?le entry and the updated ?le 
are folloWed by VAT produced during the update operation 
(VAT<2nd>) and ICE of this VAT. FolloWing a border-out 
area folloWing VAT <2nd> and ICE, a series of unWritten 
areas are present. FIG. 8 shoWs an example of VAT<2nd>. 
As shoWn in FIG. 8, virtual addresses are associated With 
logical addresses. 

[0070] To read data from a ?le, the ?le system reads the 
latest VAT ICB. VAT ICE is alWays located at the tail end of 
the Written areas. In the example shoWn in FIG. 7, VAT 
lCB<2nd> is accessed. 

[0071] With reference to the position of the latest VAT 
described in VAT lCB<2nd>, the ?le system reads VAT. 
Then, the ?le system accesses the ?le set descriptor. On this 
occasion, the logical address of the ?le set descriptor is 
determined from a virtual address #0 using VAT. 

[0072] Then, the ?le system reads the ?le entry for the root 
directory from the address described in the ?le set descriptor. 
Actually, the ?le system reads ICE and then accesses the 
address of the ?le entry described in ICB. 

[0073] Then, the ?le system uses a virtual address #1 
described in the ?le entry for the root directory and VAT to 
access the data of the root directory. Then, the ?le system 
accesses ICB of the latest ?le at the virtual address described 
in the data of the root directory. The ?le system then uses a 
virtual address #2 described in this ICE and VAT to access 
the ?le entry for the latest ?le. Then, the ?le system reads the 
data of the latest ?le from the address described in the ?le 
entry. 
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[0074] If the DVD-R type ?le system is adopted for the 
?ash memory, it may be di?icult to distinguish Written areas 
from unWritten areas in the ordinal memory read. 

[0075] Thus, if the ?ash memory is formatted using the 
DVD-R type ?le system, each page is composed of a data 
storage section 11a and a redundant section 11b as shoWn in 
FIG. 9. Then, the redundant section 11b of each page is used 
as a Written state information section provided With a ?ag 
indicating a Written state or a free state. Checking this ?ag 
makes it possible to determine the highest page to be the 
“?nal Write area”. 

[0076] The ?ag information is present in the redundant 
section 11b. Accordingly, a usual memory read command for 
the memory card 1 does not enable the controller 4 to read 
the ?ag information. Therefore, the memory card interface 5 
is provided With a command used to load information on 
Written areas based on the ?ag information. 

[0077] During a Write operation, the controller 4 addition 
ally Writes ?ags in pages together With data. HoWever, this 
method can be used only for a sequential Write system such 
as the DVD-R system. Further, to determine the ?nal Write 
area, the controller 4 must retrieve the pages. 

[0078] The folloWing technique may be used to e?iciently 
retrieve the ?nal Write area. The controller checks the ?ags 
While dividing a retrieval target in the memory area of the 
?ash memory into tWo one after another. That is, ?rst, a 
check is performed on the ?ag of the redundant section of 
the page immediately after the boundary obtained by the ?rst 
division. If this ?ag indicates a free state, the former half 
obtained by the ?rst division is determined to be a retrieval 
target. Similarly, if the ?ag indicates a Written state, the latter 
half obtained by the ?rst division is determined to be a 
retrieval target. 

[0079] Then, the neW retrieval target (the ?rst half or the 
second hail of the divided target) is divided into (second 
division). A check is performed on the ?ag of the redundant 
section of the page immediately after the boundary obtained 
by this division. The above operation is repeated to enable 
the ?nal Write area to be e?iciently detected. 

[0080] Further, to recogniZe the ?nal Write area, it is 
possible to, for example, provide the management data area 
31 With a dedicated area in Which the ?nal Write area is 
stored. In this case, the controller 4 need not retrieve each 
page in order to determine the ?nal Write area. HoWever, 
block erasure must be carried out at a particular time While 
a Write operation is being performed on the dedicated area. 

[0081] As described above, With the DVD-R type ?le 
system, VAT ICE is Written in the ?nal part of the Written 
areas. Accordingly, the ?nal Write area must be detected for 
an operation. By providing the ?ag indicating the Written or 
free state as in the case of the present embodiment, it is 
possible for the controller 4 to detect the ?nal Write area in 
a short time. 

[0082] With the DVD-R type ?le system, already Written 
data cannot be erased or reWritten and data is sequentially 
Written starting from a loWer sector address as described 
above. OWing to this characteristic, the application of the 
DVD-R type ?le system to the ?ash memory precludes 
block erasure from occurring during a ?le update, additional 
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write or delete operation. For writes, only sequential-access 
additional-write operations are possible. 

[2-1-2] DVD-RW File System 

[0083] The DVD-RW type ?le system performs a ?le 
update, additional write, and delete operations by rewriting 
sector data (ICE and the like). 

[0084] With an unwritten area, the ?le can be updated by 
rewriting ICE and additionally writing data to the ?le 
substance. Without an unwritten area, written area need to be 
rewritten or an unwritten area must be provided by using the 
?le system to recon?gure the ?les in the memory card 
(garbage collection). 
[0085] The DVD-RW type ?le system is provided with a 
sparing area used to compensate for a bad sector resulting 
from repeated rewrite operations because only a small 
number of rewrite operations can be performed on DVD 
RW. If a bad sector occurs, the sparing table is used to 
change an access to the bad sector to one to the sparing 
sector. The DVD-R type ?le system supports such a con 
version mechanism. The DVD-RW type ?le system carries 
out sparing in packet units. 

[0086] On the other hand, the controller normally manages 
bad sectors in the memory card. If the DVD-RW type ?le 
system manages the ?les in the ?ash memory 3, it becomes 
unnecessary to manage bad sectors using the controller 4. 
This makes it possible to reduce a burden on the controller 
4. 

[2-1-3] DVD-RAM Type File System 

[0087] Like DVD-RW, a DVD-RAM type ?le system 
performs a ?le update, additional write, or delete operation 
by rewriting sector data (ICE and the like). The DVD-RAM 
type ?le system executes other processes in almost the same 
manner as that in which DVD-RW performs the processes. 
However, a large number of, speci?cally, about 100,000 
rewrite operations can be performed on DVD-RAM. Con 
sequently, this ?le system does not support the means for 
providing spares for bad sectors using the sparing area and 
sparing table. 

[0088] A large number of rewrite operations can be per 
formed on the ?ash memory as in the case of DVD-RAM. 
Further, the controller 4 generally manages bad sectors in the 
memory card. Accordingly, in general, the DVD-RAM type 
?le system is more suitable for memory cards. 

[2-2] Setting of File System 

[0089] Now, description will be given of criteria used to 
set (select) an appropriate ?le system. 

[2-2-1] Setting of File System Based on Capacity 

[0090] The memory card can be ef?ciently used by setting 
the appropriate ?le system depending on applications or 
conditions. The appropriate ?le system will be described 
below. 

[0091] If the memory card 1 has a large capacity, it is 
preferable to adopt a ?le system such as UDF which can deal 
with sequential write media. As described above, UDF has 
three types of ?le systems. Any of the ?le systems is 
preferably adopted depending on the capacity of the memory 
card 1. 
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[0092] For a large capacity, a ?le system such as the 
DVD-R system is preferably adopted which can deal with 
sequential write media. 

[0093] For a large capacity with a relatively small siZe, it 
is preferable to employ a ?le system such as the DVD-RW 
system or DVD-RAM system which is based on rewritable 
media. 

[0094] If the memory card 1 has a small capacity, the 
current FAT ?le system is preferably used. With a write-one 
type ?le system such as UDF, repeated ?le updates increase 
unavailable written areas. Garbage collection is required to 
reduce the unavailable areas to provide free areas. A smaller 
capacity requires garbage collection to be frequently carried 
out. This may impair the convenience of the memory card. 
Further, UDF has a larger management information area 
than FAT and is also unsuitable for small-capacity memory 
cards in this regard. 

[2-2-2] Setting of File system Based on Applications 

[0095] It is preferable to employ a ?le system such as a 
FAT ?le system which is based on random rewritable media, 
for applications involving a small ?le siZe or frequent ?le 
rewrite operations (common of?ce data ?le applications 
such as mails and documents). 

[0096] A ?le system such as UDF which can deal with 
sequential write media is preferably adopted for applications 
involving a large ?le siZe and infrequent updates of the same 
?le (multimedia such as images, music, or motion pictures) 

[0097] It is preferable to adopt a ?le system such as the 
DVD-R system which is based on media allowing only 
additional write operations, for applications involving the 
recording of motion pictures. 

[0098] It is preferable to adopt a ?le system such as the 
DVD-RW or DVD-RAM system which is based on rewrit 
able media, for applications involving the recording of 
music or still images. 

[2-2-3] Method for Setting File System 

[0099] Possible methods for setting a ?le system include 
the following. 

[0100] The host automatically determines the ?le system. 

[0101] The user can change the ?le system (the host sets 
the appropriate one by default) 

[0102] The card is preset in a format suitable for a par 
ticular application before shipment (the format can be 
changed later). 

[0103] Note that one memory card may be divided into 
some partitions, each of which is managed by a ?le system 
suitable for a particular application or the like. For example, 
the management data area 31 is frequently updated owing to 
the presence of a management data block in this area. 
Accordingly, the management data area 31 is preferably 
managed by the FAT ?le system. 

[0104] Further, the UDF or FAT ?le system may be set for 
the protective data area or user data area depending on the 
capacity or application. Some of areas (partitions) may be 
set for the protective data area or user data area so that a ?le 

system (FAT or UDF) corresponding to a particular appli 
cation can be set for each partition. 
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[0105] Such a speci?cation as shown in FIG. 10 is used to 
allow different ?le systems to coexist in the memory card 1. 
FIG. 10 is a diagram showing the con?guration of the 
speci?cation of the memory card 1. A physical layer speci 
?cation 201 speci?es a shape, an electric interface, com 
mands, and the like. A ?le system 202 speci?es that a 
plurality of ?le systems (UDP and FAT) can coexist. A 
security 203 speci?es matters on security. Applications such 
as an audio 20411, a picture ?le 204b, a video 2040, and a 
document 204d are speci?ed above the security 203. 

[0106] According to the present embodiment, a partition 
table is described in, for example, the leading sector of the 
memory card 1 so that the host 20 can recogniZe the ?le 
system for each partition. 

[0107] The partition table describes the folloWing infor 
mation. 

[0108] 1. Boot ?ag 

[0109] 2. Information on the start sector of the partition 

[0110] 3. Area information (?le system (format) informa 
tion) 

[0111] 4. Partition area information 

[0112] If the host 20 sets format information in a dedicated 
area in the memory card, ?le system information may be set 
in this area together With information on the memory area in 
the memory card 1. 

[2-3] Memory Control System Inside Memory Card Corre 
sponding to File System 

[0113] If a plurality of ?le systems are set in the memory 
card 1, it is preferable to vary a system for controlling a 
Write/read process on the ?ash memory 3, depending on the 
?le system. 

[2-3-1] Case of FAT 

[0114] For the FAT ?le system, a memory control system 
is used Which has been used for the FAT ?le system. That is, 
the memory card 1 executes special processes (Write accel 
eration, FAT caching, directory caching, and the like) When 
a move accompanying Write operation is performed or When 
the FAT ?le system is utiliZed as described later. 

<Move Accompanying Write> 

[0115] If a Write (update) operation is attempted on a 
Written page in the ?ash memory, a move accompanying 
Write process is executed as described beloW. In the ?ash 
memory, erasure is executed on every block, thus requiring 
the folloWing process. 

[0116] 1) One erased block (B) is prepared. 

[0117] 2) The data in all the Written pages in a block (A) 
except a reWrite target is copied to a block (B), the block (A) 
containing the reWrite target page. 

[0118] 3) The data of the reWrite target page is Written to 
the block (B). 

[0119] 4) The logical address of the block (A) is replaced 
With that of the block (B). 
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<FAT Cache and Directory Cache> 

[0120] In the FAT ?le system, FAT is often present at 
determined logical addresses and directory management 
information is often present in speci?ed logical address 
areas. 

[0121] The FAT ?le system frequently reWrites the FAT or 
directory management information. This means that the data 
at the same logical address is frequently reWritten. 

[0122] In the ?ash memory, the reWrite of the data at the 
same address involves a move accompanying Write opera 
tion and thus reduces a data update speed. Further, the 
lifetime of the ?ash memory may be shortened by frequent 
operations of Writing data at the same physical address. 

[0123] Thus, some physical address areas are provided for 
the page at each logical address in an area covering a 
predetermined range so that When a Write operation is 
performed on the page at the logical address in the area, the 
operation is sequentially performed at the plurality of physi 
cal addresses. This prevents a decrease in Write speed and in 
the lifetime of the memory. This technique is called FAT 
caching or directory caching. 

[0124] FAT includes FATl6 and FAT32. FAT16 differs 
from FAT 32 in the siZes and positions of the FAT and 
directory. Thus, the memory card 1 may determine Whether 
FAT is FAT16 or FAT32 so as to change the area of logical 
addresses in the memory card 1 to be subjected to FAT or 
directory caching as Well as the siZe of a reserved area for 
caching, depending on Whether FAT is FAT16 or FAT32. 

[2-3-2] Case of UDF (DVD-R, RW, and RAM File Systems) 

[0125] With the DVD-R type ?le system, a ?le update, 
additional Write, and delete operations triggers no block 
erasure, and Write operations are performed on an additional, 
sequential basis. Thus, the memory card 1 does not perform 
the move accompanying Write operation or any special 
processes such as the one executed for the FAT ?le system. 
The memory card 1 does not provide any memory area 
required for the special process. 

[0126] With the DVD-RW type ?le system, block erasure 
is required for a ?le update, additional Write, and delete 
operations. Thus, the ?le system must carry out sparing 
sector management during a reWrite operation. The memory 
card 1 does not perform any special processes such as those 
for the move accompanying Write operation and the FAT ?le 
system. The memory card 1 does not provide any memory 
areas required for the special processes. 

[0127] As described above, the sparing mechanism in the 
DVD-RW type ?le system executes sparing on every packet. 
The packet is presently 16 kB in siZe. This siZe is much 
smaller than that of the siZe of each block (erase unit) in the 
current ?ash memory. Thus, in vieW of e?iciency, the 
memory card is often responsible for the process of sparing 
bad sectors in many case. 

[0128] HoWever, if each block in the ?ash memory is 
small (for example, equal to or smaller than the packet siZe), 
the ?le system may take the responsibility for the sparing of 
bad sectors. The ?le system uses the sparing area and sparing 
table to manage the sparing of bad sectors. In this case, the 
memory card 1 does not provide any sparing blocks. 
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[0129] With the DVD-RAM type ?le system, block era 
sure is required for a ?le update, additional Write, and delete 
operations. Further, the ?le system does not carry out 
sparing sector management but the controller 4 performs this 
task as in the case of the prior art. The memory card 1 does 
not perform move accompanying Write operation or any 
special processes such as those for the FAT ?le system. The 
memory card 1 does not provide any memory areas required 
for the special processes. 

[0130] Further, With DVR-RW or DVD-RAM type UDF, 
the data in a ?xed logical address area called a volume 
structure is relatively frequently reWritten. Therefore, if the 
DVD-RW or DVD-RAM type ?le system is set, the memory 
card may execute reWrite accelerating process similar to FAT 
caching on this logical address area. 

[0131] HoWever, the target logical address area, reWrite 
unit, and reWrite frequency in this case are different from 
those for FAT caching. Accordingly, the logical address area 
to undergo caching and the siZe of the reserved area for 
caching are changed. 

[0132] As described above, by avoiding unWanted pro 
cesses and the provision of unWanted memory areas, it is 
possible to prevent a decrease in processing time and user 
data area 3 in the memory card 1. 

[2-3-2] Identi?cation of File System by Controller 

[0133] The controller 4 must identify the ?le system in 
order to change the memory control system depending on 
the ?le system. An embodiment of an identi?cation method 
Will be shoWn beloW. 

[0134] The ?le system is identi?ed on the basis of format 
information (for example, ?le system information in the 
partition table). This identi?cation method does not require 
that the host 20 perform any special operations but requires 
that the controller 4 can recogniZe the format information to 
determine the type of the format. 

[0135] A format information setting area is provided in the 
?ash memory 3. Further, the host sets identi?cation infor 
mation. This identi?cation method does not require the 
memory card 1 to recogniZe format data. 

[3] Memory Area Moving Command 

[0136] As shoWn in FIG. 11, a “memory area moving 
command (data moving command)” or (and) a “block mov 
ing command” is preferably provided for the interface 
betWeen the memory card 1 and the host 20. The use of these 
commands makes it possible to execute garbage collection 
and a de?ag process in accordance With instructions from 
the host 20. Possible methods Will be described beloW by 
Which the memory card 1 can e?iciently execute a process 
speci?ed by the memory area moving command. 

[0137] A ?rst method is to utiliZe a conversion table for 
conversions betWeen virtual addresses (logical addresses) 
and physical addresses. The controller 20 reWrites the con 
version table so that the host 20 can recogniZe that data to 
be moved is stored in the storage area at the page address 
resulting from the movement speci?ed by the area moving 
command. That is, an apparent state is created Which causes 
the host 20 to recogniZe that the data has been moved. If the 
data movement commanded by the memory area moving 
command involves the data movement in a block unit, only 
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a change in the conversion table is made but actual memory 
movement is not carried out to realiZe the data movement in 
units of a block. 

[0138] A second method is to use a page copy command 
of the ?ash memory inside the card to actually move the 
data, in response to the memory area moving command. 

[0139] A third method is to combine the above tWo 
methods. 

[0140] Alternatively, the block moving command may be 
provided in the interface betWeen the memory card 1 and the 
host 20. This command contains an instruction on movement 
of every block of data in the memory card and is a kind of 
memory area moving command. Memory card 1 can carry 
out any of the same three methods as the ones to achieve the 
memory area moving command to e?iciently execute a 
process speci?ed by the block movement command. 

[0141] lntrinsically, the DVD-R type ?le system cannot 
update or erase data. The DVD-R type ?le system performs 
control such that, during a Write operation, a ?le is sequen 
tially Written in consecutive free areas succeeding Written 
areas. Thus, this ?le system recogniZes that the consecutive 
free areas succeeding the Written areas are Writable areas. 

[0142] On the other hand, in the ?ash memory, data can be 
updated and erased. Thus, as shoWn in the left of FIG. 12, 
there may be a block to Which old data, that is, data that is 
unWanted because of the latest data Written in other blocks, 
has been written. In this case, the DVD-R type ?le system 
does not recogniZe that the block in Which the old data has 
been Written is a Writable area. Thus, it is desirable to 
provide a technique for alloWing the DVD-R type ?le 
system to recogniZe that such a block is a reWritable area. 

[0143] A possible such method is to carry out garbage 
collection as shoWn in the right of FIG. 12. That is, areas in 
Which old data has been Written (garbage areas) are erased 
in block units. Then, blocks in Which valid data has been 
Written and Which correspond to the erased blocks are 
moved to blocks at loWer addresses. As a result, the number 
of unWritten areas increases. 

[0144] If the ?le system moves the blocks in Which the 
valid data has been Written, it must read data from each of 
the blocks and Write the data to the destination block. 
Consequently, the block moving command is provided 
Which the memory card 1 receives and executes a moving 
process. This alloWs the data move by only changing the 
block logical addresses and the physical block addresses in 
the memory card 1 Without actually moving data to e?i 
ciently carry out the garbage collection. 

[0145] The block moving command alloWs the host 20 to 
easily instruct the memory card 1 to execute the block 
moving process. 

[0146] Of course, the garbage collection requires the host 
20 to reWrite the management information such as ICE and 
VAT. 

[0147] During the garbage collection, if the block moving 
command is used to move a block, a garbage area in page 
units may be left as shoWn in the right of FIG. 12. To avoid 
this, the memory area moving command may be used to 
carry out movement in page units. Note that the controller 4 
can use a page copy command, Which the ?ash memory 3 
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equip and is used to ask the ?ash memory 3 to carry out a 
copy between the pages, to e?iciently move data between 
the pages. 

[0148] Further, the techniques described in this section are 
applicable not only to the garbage collection for UDF but 
also de?agging for FAT or the like. 

[0149] The use of the memory area moving command or 
block moving command improves the processing speed of 
the garbage collection and de?ag process. 

[4] Addition of UDF Speci?cation and De?nition of Param 
eters in Accordance with Qualities of Flash Memory 

[0150] Logical format parameters for the ?le system pref 
erably include not only the sector siZe and the packet siZe, 
which is a write unit, but also the block (erase unit) siZe of 
the ?ash memory 3. This enables the ?le system 20 to 
manage ?les in accordance with the erase characteristic of 
the ?ash memory 3. When the ?le system 20 knows the 
block siZe of the ?ash memory 3, the following process is 
possible. 
[0151] First, if the DVD-RW type ?le system is adopted, 
the ?le system preferably manages the sparing table and 
sparing area on the basis of the block siZe written in the 
logical format parameters. That is, in view of e?iciency, the 
siZe of a managed unit for the sparing table and sparing area 
is preferably the same as that of each block in the ?ash 
memory. This eliminates the need to provide sparing blocks 
in the memory card, thus preventing an initial decrease in 
user area. 

[0152] Further, preferably, the utility and ?le system of the 
host 20 preferentially carry out the garbage collection and 
de?agging in block units. 

[0153] In the garbage collection and de?agging, data is 
frequently moved from a written block to another block. 
Carrying out this in block units enables the process to be 
executed e?iciently. Further, in this case, the use of the 
“memory area moving command” enables the process to be 
executed more efficiently. 

[0154] Further, preferably, the ?le system of the host 20 
preferentially describes all ICBs of the ?le in one block. This 
makes it possible to minimiZe the number of blocks rewrit 
ten when each ICE is rewritten in connection with the 
garbage collection. This improves the data movement and 
ICE rewrite operations to be more e?iciently performed 
during the garbage collection or de?agging. 

[5] Recovery Process 

[5-1] Recovery Process I 

[0155] Description will be given of a method of recover 
ing a stream ?le if an operation for writing the stream ?le in 
real time has not been completed. 

[0156] First, in a ?le write operation, the host 20 sequen 
tially writes a ?le using the following procedure. With 
reference to the ?owchart in FIG. 13, description will be 
given of the procedure for writing a ?le. 

[0157] The host 20 creates a temporary ?le entry (step 
ST101). The ?le siZe described in the temporary ?le entry 
(temporary ?le siZe) is set su?iciently large regardless of the 
siZe of an area that will be actually occupied by the written 
?le. The temporary ?le siZe is set at a su?iciently large value, 
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for example, the value for the capacity of all the free areas. 
The temporary ?le entry also describes the address of the 
start position of the ?le. 

[0158] The host 20 sequentially writes the ?le starting 
from the start position of the ?le in the free areas set in the 
temporary ?le entry and going from lower sector to higher 
sector (step ST102). During the write operation, the memory 
card 1 utiliZes the redundant areas of pages to record the ?ag 
indicating the written state or free state. 

[0159] Once the operation of writing the stream ?le in real 
time is ?nished (step ST103), the host 20 determines the 
actual ?le siZe (step ST104). On the basis of the ?le siZe 
determined, the host 20 writes the ?nal ?le entry again (step 
ST105). For the DVD-R system, the ?le entry and VAT ICB 
are additionally written. For the DVD-RAM, -RW system, 
the temporary ?le entry is changed to the ?nal one based on 
the ?nal ?le siZe. 

[0160] If the ?le write operation has not been completed 
owing to any factor (hardware problem such as an exhausted 
battery), the host 20 recovers the ?le using the following 
procedure. The procedure of the recovery process will be 
described with reference to FIG. 14. 

[0161] The host 20 references the temporary ?le entry to 
recogniZe the start position of the ?le (step ST111). 

[0162] The host 20 then references the ?ag indicating the 
written state or free state to recogniZe the ?nal write position 
in the written areas (step ST112). 

[0163] The host 20 determines the area from the start 
position of the ?le to the ?nal write position to be the siZe 
of the recovery ?le (step ST113). Then, as in the case of step 
ST105, the host 20 writes the ?le entry again on the basis of 
the recovery ?le siZe determined (step ST114). 

[0164] Such a write and recovery processes enable a 
stream ?le to be recovered up to a position where recording 
of the ?le has been ?nished even if the write operation has 
not been completed, resulting in an incomplete ?le structure. 
Photographing of motion pictures with a video camera is an 
example in which a stream ?le is written in real time. 

[5-2] Recovery Process II 

[0165] Now, description will be given of a recovery 
method to which the above recovery process is applied and 
which is used if an operation of writing a stream ?le in real 
time using the FAT ?le system has not been completed. 

[0166] The host 20 writes the ?le using the procedure 
described below. The procedure of the write process will be 
described with reference to the ?owchart in FIG. 15. 

[0167] For preparation, the host 20 carries out de?agging 
or the like to provide a su?iciently large continuous free area 
in which the ?le is to be written (step ST201). If a su?i 
ciently large continuous free area is already present, this 
process will not need to be executed. In order to evenly write 
the ?le in each cluster, the memory card 1 changes the 
conversion table for conversions between logical addresses 
and physical addresses. The conversion table may be 
changed so that the logical addresses in the free area are 
consecutive. 

[0168] The host 20 writes a temporary FAT for the ?le to 
be written (step S202). On this occasion, the host 20 writes 
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such FAT as indicates that the Write area is a suf?ciently 

large continuous area, on the assumption that the ?le Will be 
Written in the provided continuous area. 

[0169] The host 20 sequentially Writes the ?le starting 
from loWer sector and going to higher sector (step ST203). 
To prevent a decrease in Write speed caused by block 
erasure, the update of FAT is not carried out during the Write 
operation. During the Write operation, the memory card 1 
records the ?ag indicating the Written state, in the redundant 
section of the Written page. 

[0170] Once the operation of Writing the stream ?le in real 
time has been ?nished (step ST204), the host 20 determines 
the ?le siZe (step ST205). On the basis of the ?le siZe 
determined, the host 20 changes the temporary FAT to the 
?nal one and then closes the ?le (step ST206). 

[0171] If the ?le Write operation has not been completed 
oWing to any factor (hardWare problem or the like), that is, 
the ?nal FAT Write operation has not been completed, then 
the host 20 recovers the ?le using the folloWing procedure. 
The procedure of the recovery process Will be described 
With reference to FIG. 16. 

[0172] The host 20 references the temporary FAT to rec 
ogniZe the start position of the clusters of the ?le (step 
ST211). 

[0173] The host 20 then references the ?ag indicating the 
Written state or free state to recogniZe the ?nal Write position 
in the Written areas (step ST212). 

[0174] The host 20 determines the area from the start 
position of the clusters of the ?le to the ?nal position in the 
Written areas to be the siZe of the recovery ?le (step ST213). 

[0175] On the basis of the ?le siZe determined, the host 20 
updates the temporary FAT to the ?nal one (step ST214). 

[0176] Such a Write and recovery processes enable a 
stream ?le to be recovered up to a position Where recording 
of the ?le has been ?nished even if the Write operation has 
not been completed, resulting in an incomplete ?le structure. 
Photographing of motion pictures With a video camera is an 
example in Which a stream ?le is Written in real time. 

[0177] Note that the Write area provided in advance in step 
ST201 is desirably one large continuous area in terms of 
Write control ef?ciency. HoWever, even if one large continu 
ous area cannot be provided, a some consecutive areas may 

be provided. Then, in step ST202, FATs are Written Which 
correspond to the plurality of consecutive areas. In step 
ST203, the data is sequentially Written in the areas in 
accordance With FATs. This method degrades the Write 
control e?iciency compared to the use of one continuous 
area. HoWever, this method gives the advantage of elimi 
nating the need for the de?ag process in step ST201. 

[6] Setting of Write Disabled Pages 

[0178] The controller 4 can set partly Write disabled areas 
in the ?ash memory 4 (an address speci?ed Write protect 
command is already de?ned for a memory cards such as an 

SDTM card). 
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[0179] With an incremental-Write type ?le system, once a 
?le Write operation is ?nished, the host 20 set Write protec 
tion for Written areas so that these areas cannot be rewritten. 

[0180] A ?le precluded from being reWritten can be 
restored Without being deleted or reWritten by subsequent 
accesses from the memory card 1. That is, the ?le can be 
protected. Further, the ?le can be subjected to an update or 
addition operation in unprotected areas. With the conven 
tional FAT ?le system, When a FAT area is precluded from 
being reWritten in order to protect the ?le, FAT cannot be 
updated. As a result, none of the ?les can be subjected to an 
update or addition operation. This prevents the effects of the 
address speci?ed Write protect from being suf?ciently pro 
vided. 

[0181] Additional advantages and modi?cations Will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the speci?c 
details and representative embodiments shoWn and 
described herein. Accordingly, various modi?cations may be 
made Without departing from the spirit or scope of the 
general inventive concept as de?ned by the appended claims 
and their equivalents. 

What is claimed is: 
1. Amethod for controlling a memory card Which includes 

a nonvolatile semiconductor memory Whose memory area 
includes a plurality of Write areas, the method comprising: 

setting a ?rst area Which is a part of the plurality of Write 
areas in accordance With management executed by a 
?rst ?le system Which sequentially Writes data along a 
direction in Which addresses of the plurality of Write 
areas increase; and 

setting a second area Which is a part of the plurality of 
Write areas in accordance With management executed 
by a second ?le system Which Writes data in an order 
Which does not depend on the addresses. 

2. The method according to claim 1, Wherein sequentially 
Writing data along a direction in Which addresses of the 
plurality of Write areas increase includes continuously Writ 
ing data in the plurality of Write areas having consecutive 
addresses. 

3. The method according to claim 1, Wherein the ?rst ?le 
system is one of a DVD-R type ?le system, a DVD-RW type 
?le system, and a DVD-RAM type ?le system, and 

the second ?le system is a FAT ?le system. 
4. The method according to claim 1, Wherein a host into 

Which the memory card is inserted sets the ?rst area in 
accordance With the management executed by the ?rst ?le 
system and sets the second area in accordance With the 
management executed by the second ?le system. 

5. The method according to claim 1, Wherein the ?rst area 
includes an region Which a user can use, and the second area 
includes an region in Which management information in the 
nonvolatile semiconductor memory is stored. 

6. The method according to claim 1, Wherein a data 
erasure is performed in units of one of a plurality of erase 
areas each having a plurality of Write areas in the nonvolatile 
semiconductor memory, and 

the ?rst ?le system recogniZes a siZe of the plurality of 
erase areas and manages data taking the erase area into 
account. 
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7. A method for controlling a nonvolatile semiconductor 
memory Whose memory area includes a plurality of Write 
areas, the method comprising: 

using a ?rst control method to control the nonvolatile 
semiconductor memory When Writing or reading data to 
or from a ?rst area Which is a part of the plurality of 
Write areas, the ?rst area being set in accordance With 
management executed by a ?rst ?le system Which 
sequentially Writes data along a direction in Which 
addresses of the plurality of Write areas increase; and 

using a second control method to control the nonvolatile 
semiconductor memory When Writing or reading data to 
or from a second area Which is a part of the plurality of 
Write areas, the second area being set in accordance 
With management executed by a second ?le system 
Which Writes data in an order Which does not depend on 
the addresses. 

8. The method according to claim 7, Wherein the ?rst ?le 
system is one of a DVD-R type ?le system, a DVD-RW type 
?le system, and a DVD-RAM type ?le system, 

a data erasure is performed in units of one of a plurality 
of erase areas each having a plurality of Write areas, and 

the ?rst control method includes avoiding copying data in 
one of the plurality of erase areas to another one of the 
plurality of erase areas. 

9. The method according to claim 7, Wherein each of the 
plurality of Write areas has a data storage section Which 
stores data and a Written state information section Which 
indicates a Written state or a free state, and 

a controller Which controls the nonvolatile semiconductor 
memory Writes data to the data storage section of one 
of the plurality of Write areas and Writes a Written state 
indication in the Written state information section. 

10. The method according to claim 8, Wherein the Written 
state information section is used to detect one of the plurality 
of Write areas in Which data is Written. 

11. A method for controlling a nonvolatile semiconductor 
memory having a plurality of Write areas each having a data 
storage section Which stores data and a Written state infor 
mation section Which indicates a Written state or a free state, 
the method comprising: 

sequentially Writing data in the plurality of Write areas in 
a direction in Which addresses of the plurality of Write 
areas increase, While Writing data in the data storage 
section of one of the plurality of Write areas and Writing 
a Written state indication in the Written state informa 
tion section. 

12. The method according to claim 11, Wherein sequen 
tially Writing data in the plurality of Write areas along a 
direction in Which addresses of the plurality of Write areas 
increase includes continuously Writing data in the plurality 
of Write areas having consecutive addresses. 

13. A method for controlling a nonvolatile semiconductor 
memory Whose memory area includes a plurality of Write 
areas, the method comprising: 

receiving a data moving command containing an instruc 
tion on movement of data stored in one of the plurality 
of Write areas to another one of the plurality of Write 
areas; and 
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executing a process speci?ed by the data moving com 
mand by at least either actually moving data using a 
data copy command and a Write area erase command or 
using a conversion table for conversions betWeen 
addresses of the plurality of Write areas Where move 
target data is stored and addresses of the plurality of 
Write areas Where the move target data is to be stored 
to make an issuer of the data moving command con 
sider that data is moved. 

14. The method according to claim 13, Wherein a host into 
Which a memory card including the nonvolatile semicon 
ductor memory and a controller controlling the nonvolatile 
semiconductor memory is inserted issues the data moving 
command. 

15. A method for controlling a memory card Which 
includes a nonvolatile semiconductor memory Whose 
memory area includes a plurality of Write areas, the method 
comprising: 

creating a temporary ?le entry describing a siZe of an 
reserved region Which is at least a free part of the 
plurality of Write areas and a start position of the 
reserved region; 

Writing a ?le consisting of a plurality of data in the 
reserved region from the start position; and 

When the ?le has been completely Written, determining a 
siZe of the ?le Written; and 

changing the temporary ?le entry to a ?le entry describing 
the start position and the siZe of the ?le. 

16. The method according to claim 15, further compris 
ing: 
When the ?le has not been completely Written, referencing 

the temporary ?le entry to recogniZe the start position; 

detecting a ?nal position in the reserved region, in the 
?nal position data partly constituting an un?nished ?le 
Which is a part of the ?le being Written; 

determining a siZe of the un?nished ?le using the start 
position and the ?nal position; and 

changing the temporary ?le entry to a ?nal ?le entry 
describing the start position and the siZe of the un?n 
ished ?le. 

17. The method according to claim 16, Wherein the 
reserved region consists of a plurality of Write areas having 
consecutive addresses, and 

Writing the ?le in the reserved region includes continu 
ously Writing data constituting the ?le in the plurality of 
Write areas having consecutive addresses, along a 
direction in Which the addresses increase. 

18. The method according to claim 16, Wherein each of 
the plurality of Write areas has a data storage section Which 
stores data and a Written state information section Which 
indicates a Written state or a free state, and 

Writing the ?le in the reserved region includes Writing 
data in the data storage section of one of the plurality 
of Write areas and Writing a Written state indication in 
the Written information section, and 

detecting the ?nal position includes referencing the Writ 
ten state information section to detect the ?nal position. 


