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(57) ABSTRACT

Provided is a semiconductor storage device having a first
interface section meeting a USB standard for connection to
host equipment, a NAND memory section that is a first semi-
conductor memory section, a second interface section to
which small memory cards can be connected, each small
memory card having a second semiconductor memory sec-
tion, and a controller capable of controlling the NAND
memory section and the second semiconductor memory sec-
tions by one linear address.
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SEMICONDUCTOR STORAGE DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Japanese
Application No. 2008-092617 filed in Japan on Mar. 31,
2008, the contents of which are incorporated herein by this
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a semiconductor
storage device and, more particularly, to a semiconductor
storage device whose storage capacity can be increased by
being connected to a second semiconductor storage device.
[0004] 2. Description of Related Art

[0005] In recent years, the development of semiconductor
storage devices and, particularly, semiconductor storage
devices that perform storage in a flash memory, which is a
nonvolatile storage medium, has been carried out, and these
semiconductor storage devices have come into widespread
use as auxiliary storage devices of host equipment, such as
personal computers, cell phones and digital cameras. With the
capacity of data handled by host equipment having become
large, large capacity designs and high density designs of flash
memories also are going ahead. Among others, recent years
have seen particularly frequently used NAND type flash
memories.

[0006] A NAND type flash memory uses electric charges
injected from a channel into a charge accumulation layer via
an insulating film as information of digital bits, measures
changes in the conductance of a field-effect transistor that
depend on the charge amount, and reads out information.
Unlike a DRAM, a NAND type flash memory is capable of
readouts multiple times without data corruption.

[0007] Small semiconductor storage devices with excellent
portability in which the NAND type flash memory is used can
be broadly divided into a USB memory unit (hereinafter
referred to as a “USB memory™) that is frequently used in
personal computers (hereinafter also referred to as a “PCs”™)
and the like and a memory card that is frequently used in cell
phones and digital cameras.

[0008] Most data retained in a USB memory and the like
has hitherto been still images or music data with relatively
small capacity and the like. For this reason, users were able to
retain desired data without problems by using a semiconduc-
tor storage device having a capacity of 1 GB, for example. In
recent years, however, users have come to be able to receive
digital TV broadcasting by use of PCs and the like. When a
1-hour digital TV program is recorded with image quality
equivalent to the image quality of DVD-Video, the data
obtains a capacity on the order of 2 GB. Moreover, there is an
increasing number of cases where users retain data in a small
semiconductor storage device with excellent portability and
carry the semiconductor storage device in order to watch
digital TV programs in desired places. However, in the past in
cases where users wanted to retain moving image data of high
image quality and on other occasions, the retention was some-
times impossible because the capacity of the semiconductor
storage device that permits retention was insufficient.

[0009] On the other hand, in NAND type flash memories,
the storage capacity of one chip has been increasing at a
double pace in one to several years due to the miniaturization
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of the wiring line width and the multiple-value storage
method. For this reason, when new-type memory cards and
the like whose storage capacity is twice to four times the
storage capacity of old-type memory cards and the like have
made their appearance, the old-type memory cards have been
brought out of service before the expected product life thereof
is reached.

[0010] Japanese Registered Utility Model No. 3100895
discloses a memory card reader/writer device in which a USB
memory and various kinds of memory cards are connected to
host equipment via one USB interface section.

[0011] In this memory card reader/writer device, however,
though it is possible to connect a plurality of memory cards to
one device, each of the connected plurality of memory cards
is handled as a separate memory and hence it is impossible to
retain one piece of data having such a large capacity as would
exceed the capacity of individual memories. Furthermore,
this memory card reader/writer device requires a large case
and is very inconvenient in terms of portability. That is, this
memory card reader/writer device is literally a mere connec-
tion interface device for use in a case where host equipment
has no specific interface, such as a memory card, and reads
data from the memory card and writes data on the memory
card.

SUMMARY OF THE INVENTION

[0012] According to one aspect of the present invention,
there is provided a semiconductor storage device that
includes: a first interface section for connection to host equip-
ment; a first semiconductor memory section; and a second
interface section to which one or more second semiconductor
storage devices can be connected, each having a second semi-
conductor memory section. The semiconductor storage
device has a control section that can control the first semicon-
ductor memory section and the one or more second semicon-
ductor memory sections by one linear address.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is an explanatory diagram to explain the
mode of use of a USB memory that is a semiconductor storage
device of an embodiment;

[0014] FIG. 2is ablock diagram showing the configuration
of'the USB memory that is the semiconductor storage device
of the embodiment;

[0015] FIG. 3 is a logical memory map of a USB memory;
[0016] FIG. 4 is a flowchart to explain the flow of the
initialization of a USB memory; and

[0017] FIG. 5 is a flowchart to explain the flow of the
processing performed when host equipment reads out data
from a USB memory.

DESCRIPTION OF PREFERRED
EMBODIMENTS

[0018] An embodiment of the present invention will be
described below with reference to the accompanying draw-
ings. FIG. 1 is an explanatory diagram to explain the mode of
use of a USB memory 1 that is a semiconductor storage
device of the present embodiment, and FIG. 2 is a block
diagram showing the configuration of'the USB memory 1 that
is the semiconductor storage device of the present embodi-
ment.

[0019] AsshowninFIG. 1, the USB memory 1 that is a first
semiconductor storage device is used by inserting a USB
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interface section 14 into a USB connector 2A of a PC, which
is host equipment 2. Incidentally, to explain the USB memory
1, the USB memory 1 is depicted on a large scale compared to
the host equipment 2 in FIG. 1. An actual size of the USB
memory is on the order of, for example, 2 cm in width, 7 cm
in length, 1 cm in thickness.

[0020] The USB memory refers to a semiconductor storage
device which is such that the host equipment 2 can perform
the reading and writing of data via an interface section meet-
ing the USB (Universal Serial Bus) standard (hereinafter also
referred to as a “USB bus”). The USB standard covers a
specification called the USB Mass Storage Class for connec-
tion of an auxiliary storage device to the host equipment 2,
and any equipment and operating system corresponding to
this class can recognize equipment connected via a USB bus
as a storage device by standard functions alone without the
necessity for installation of a driver in the host equipment 2.
A semiconductor storage device in which this mechanism is
used is the USB memory 1.

[0021] The USB memory 1 that is the first semiconductor
storage device can house four micro SD cards, which are
second semiconductor devices, in the housing thereof. That
is, the USB memory [ has internal spaces 3A1 to 3D1 in which
small memory cards 3A to 3D can be housed. The size of the
micro SD card is 11 mm in width, 15 mm in length, 1.0 mm in
thickness. Incidentally, when each of the small memory cards
3A to 3D is to be designated hereinafter, the pertinent small
memory card is called a small memory card 3.

[0022] That a small memory card 3 can be housed in the
housing of'the USB memory 1 means that the outer size of the
USB memory 1 into which the small memory card 3 is
inserted is equal to the outer size of the USB memory 1 into
which no small memory card 3 is inserted. In other words, the
USB memory 1 has slots 29, which are insertion holes for one
or more small memory cards 3, and is configured in such a
manner that one or more small memory cards 3 are physically
housed in the USB memory 1.

[0023] Because the SD standard is a standard related to
semiconductor storage devices in which a NAND type flash
memory specified by the SD Association (SDA) is used, and
is a standard that can be said to be a de facto standard for
memory cards, the SD standard is widely used. For this rea-
son, it is particularly preferred that a memory card to be
combined with the USB memory 1 be a memory card meeting
the SD standard, i.e., a memory card configured to perform
reading and writing via an interface section meeting the SD
standard.

[0024] Incidentally, with technological advances having
been made, various classes have been specified for the SD
standard, but a memory card of any class may be used in
combination with the USB memory 1. However, because of
small size and large capacity, a memory card meeting the
micro SD standard or a micro SDHC standard is particularly
preferable.

[0025] Next, by use of FIG. 2 a description will be given of
the configuration of the USB memory 1 that is the semicon-
ductor storage device of the present embodiment. The USB
memory 1 has the USB interface section 14 that is a first
interface section, a controller 19 that is a control section, a
NAND memory section 10 that is a first semiconductor
memory section, a switch 12 that is a mode selecting section
that permits switching from the outside, and an interface
section 28 for small memory card that is a second interface
section. Small memory cards 3 that are four second semicon-
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ductor storage devices have second semiconductor memory
sections 3a to 3d respectively. Also the second semiconductor
memory sections 3a to 34 are NAND type flash memories.
[0026] The USB interface section 14 is the interface section
14 meeting the USB standard and has a VDD terminal 18 as
apower supply terminal, a grounding terminal 15, a data plus
terminal 16 and a data minus terminal 17.

[0027] A processor module 13 has a controller 19 that is a
control section of the whole USB memory 1, an SRAM 22
used as a work buffer memory, a ROM 20 in which a control
program is stored, a USB 10 interface section 23 that com-
municates with the USB interface section 14, a memory inter-
face section 24 that forms an interface section with the NAND
memory section 10, a mode controlling section 27 that checks
and controls a memory control mode, which will be described
later, according to the condition of the switch 12, an address
controlling section 21 that controls a logical memory map and
calculates an address for access to the small memory card 3 on
the basis of results of the mode controlling section 27, and a
memory card controlling section 26 that stores control infor-
mation on the small memory card 3.

[0028] The mode controlling section 27 is also a section
configured to switch the memory control mode according to
the condition of the switch 12, which is the mode selecting
section. The USB memory 1 of the present embodiment
enables two kinds of memory control modes, which are mode
1 and mode 2, to be used in a switching manner.

[0029] When the memory control mode is mode 1, the
controller 19 controls the NAND memory section 10 that is
the first semiconductor memory section inside the USB
memory 1 and the second semiconductor memory sections 3a
to 3d of the small memory card 3 inserted into the slot 29 as
memories that are separate from each other by independent
linear addresses, and makes access as memories that are sepa-
rate from each other. That is, the USB memory 1 works like a
reader/writer of the small memory card 3.

[0030] Incidentally, the small memory card 3 inserted into
the slot 29 is a small memory card 3 that is in a condition
capable of being controlled by the controller 19 of the USB
memory 1 via the interface section for small memory card 28.
[0031] Incontrastto this, when the memory control modeis
mode 2, the controller 19 handles each of the second semi-
conductor memory sections 3a to 3d of the small memory
card 3 inserted into the slot 29 as a so-called expansion
memory of the NAND memory sections 10, which is the first
semiconductor memory section inside the USB memory 1,
and controls the whole as one memory by a continuous one
linear address. In other words, the plurality of memory sec-
tions controlled by one linear address are recognized by the
host equipment 2 as one memory section having a storage
capacity that is a total of the storage capacities of the plurality
of memory sections.

[0032] When the memory control mode is mode 2, an
address controlling section 21 controls a logical memory map
to be used. When the memory control mode is mode 2, the
address controlling section 21 determines on the basis of a
logical memory map whether an address value sent from the
host equipment 2 is an address of the first semiconductor
memory section or an address value of the second semicon-
ductor memory section, and converts the sent address value
into an address value of each memory.

[0033] When the memory control mode is mode 2, the
memory card controlling section 26 controls the media 1D
(hereinafter referred to as a “MID”) information of the small
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memory card 3. Although the address controlling section 21
controls a logical memory map, it is necessary to update the
logical memory map when a small memory card inserted into
the slot 29 has been replaced with another small memory card
and on other occasions. For this reason, the memory card
controlling section 26 controls the small memory card 3 used
in mode 2 of the memory control mode. Also, the memory
card controlling section 26 obtains a MID from a small
memory card 3 connected to the USB memory 1 immediately
after the USB memory 1 is turned on, checks whether the
MID is in agreement with the information retained in the
memory card controlling section 26, and retains the result.
[0034] The NAND memory section 10 that is the first semi-
conductor memory section is divided into a data area 31 in
which data of users is retained, and a file-system control
information area 30 in which information for controlling the
data is stored in the data area 31 and the like.

[0035] The switch 12 is the mode selecting section by use of
which the user selects a memory control mode, and the con-
troller 19 can perform mode switching according to the set-
ting of the switch 12. The mode controlling section 27 checks
the memory control mode on the basis of the information on
the switch 12.

[0036] Next, by use of FIG. 3 a description will be given of
a memory map of the USB memory 1 that is the semiconduc-
tor storage device of the present embodiment. FIG. 3 shows
an example of a logical memory map of the USB memory 1.
FIG. 3 shows a memory map in a case where the capacity of
the NAND memory section 10 that is the first semiconductor
memory section of the USB memory 1is 1 GB and four small
memory cards 3A to 3D, for which the capacity of the second
semiconductor memory sections 3a to 3d is each 256 MB, are
connected to the USB memory 1.

[0037] When the memory control mode is mode 1, the
NAND memory section 10 that is the first semiconductor
memory section thereof and the four second semiconductor
memory sections 3a to 3d are controlled as memory sections
that are separate from each other. That is, the controller 19
that is the control section controls the first semiconductor
memory section and the second semiconductor memory sec-
tions by linear addresses that are independent of each other.
For this reason, even when the user intends to retain data
having a capacity of 1.2 GB, for example, in the USB memory
1, the capacity of the NAND memory section 10 having a
maximum capacity is 1 GB and, therefore, the capacity is
insufficient. Accordingly, the data cannot be retained.

[0038] Incontrastto this, when the memory control modeis
mode 2, as shown in FIG. 3, the USB memory 1 controls the
second semiconductor memory sections 3a to 3d of the
inserted small memory card 3 as an expansion memory of the
NAND memory section 10 that is the first semiconductor
memory section. That is, the controller 19 that is the control
section controls the NAND memory section 10 that is the first
semiconductor memory section and the second semiconduc-
tor memory sections 3a to 3d by a continuous address, i.e.,
one linear address. For this reason, the USB memory 1 works
as if the USB memory 1 were a USB memory having a
memory section with a capacity of 2 GB. Therefore, the user
can retain data having a capacity of 1.2 GB in the USB
memory 1.

[0039] In this connection, for example, a case where the
host equipment 2 has made access to an address value of the
USB memory 1 “0x50000000” is considered. When the
memory control mode is mode 1, the capacity of the NAND
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memory section 10 is 1 GB and, therefore, the address value
ranges from “0x0000__0000 to “Ox3FFF_FFFF.” Therefore,
an error occurs when the host equipment 2 makes access to
the address value of“0x5000_0000.”

[0040] Incontrastto this, when the memory control modeis
mode 2, the address controlling section 21 controls the second
semiconductor memory sections 3a to 3d as an expansion
memory of the NAND memory section 10 that is the first
semiconductor memory section and, therefore, the total
capacity of the USB memory 1 becomes 2 GB and the address
value is expanded to a range of “0x0000__0000” to “Ox7FFF_
FFFF.” Therefore, the host equipment 2 comes to be able to
make access to the address value of the USB memory 1
“0x5000_0000.”

[0041] Next, by use of FIG. 4 a description will be given of
the flow of the initialization of the USB memory 1 that is the
semiconductor storage device of the present embodiment.
FIG. 4 is a flowchart to explain the flow of the initialization of
the USB memory 1.

[0042] The description will be given blow with reference to
FIG. 4.

<Step S11>

[0043] When the USB memory 1 is connected to the host

equipment 2 via the USB interface section 14 and the USB
connector 2A, power is supplied from the host equipment 2 to
the USB memory 1.

<Step S12>

[0044] When power is supplied, the controller 19 that is the
control section of the USB memory 1 checks whether a small
memory card 3 has been inserted into the slot 29. When no
small memory card 3 has been inserted into the slot 29 (No),
the controller 19 brings the internal NAND memory section
10 alone into an accessible condition, whereby the initializa-
tion of the USB memory 1 is completed.

[0045] When a small memory card 3 has been inserted into
the slot 29 (Yes), the controller 19 starts the processing of step
S113. Incidentally, power is supplied to all small memory
cards 3 that have been inserted from the host equipment 2 via
the USB memory 1.

<Step S13>

[0046] First, the controller 19 checks the number of the
small memory cards 3 that have been inserted into the slots
29. That is, although the USB memory 1 has a configuration
and a function that enable up to four small memory cards 3 to
be inserted into the slots 29, it is not necessary that four small
memory cards 3 be inserted into the slots 29. The user can use
the USB memory 1 by inserting one to four small memory
cards 3 into the slot(s) 29 as required. Incidentally, the slot(s)
29 into which one to three small memory cards 3 have been
inserted may be any of the four slots.

<Step S14>

[0047] Next, the controller 19 performs the processing for
the initialization of the small memory card 3 that has been
inserted into the slot 29.

<Step S15>

[0048] After the processing for the initialization of the
small memory card 3, the controller 19 checks the capacity of
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each of the one or more small memory cards 3 inserted into
the slot 29. That is, the controller 19 checks the capacity of
each of the second semiconductor memory sections. Of
course, it is not always necessary that the capacity of each of
the second semiconductor memory sections be the same, but
the capacity of each of the second semiconductor memory
sections may be larger than the capacity of the NAND
memory section 10.

<Step S16>

[0049] Next, the controller 19 checks the condition of the
switch 12 by use of the mode controlling section 27. That is,
the controller 19 checks whether the present memory control
mode selected by the user is mode 1 or mode 2. As described
above, the USB memory 1 works as a reader/writer of the
small memory card 3 when the memory control mode is mode
1, whereas the second semiconductor memory sections of the
small memory card 3 work as one memory section integral
with the NAND memory section 10 that is the first semicon-
ductor memory section of the USB memory 1 when the
memory control mode is mode 2.

[0050] When the result of the check by the mode control-
ling section 27 is mode 1, the processing for initialization
performed by the controller 19 is completed with this,
because the host equipment 2 makes access to each of the
semiconductor memory sections.

[0051] When the result of the check by the mode control-
ling section 27 is mode 2, the controller 1 9 performs the
processing of step S 17 and beyond.

<Step S17>The controller 19 obtains MID-values of all small
memory cards 3 inserted in the slots 29 by use of the memory
card controlling section 26.

<Step S18>

[0052] Next, the memory card controlling section 26 com-
pares the MID-values of small memory cards 3 that were and
have already been registered when the small memory cards
had been inserted into the slots 29 before, with the MID-
values of the small memory cards 3 that have been actually
inserted into the slots 29.

<Step S19>

[0053] When as a result of the comparison by the memory
card controlling section 26 it became evident that the MID-
values of all small memory cards 3 inserted into the slots 29
are in agreement with the registered MID-values, this means
that the same small memory cards 3 as the small memory
cards to which access was made last time are connected to the
same slots 29. In this case, it is unnecessary to update the
information controlled by the memory card controlling sec-
tion 26. Therefore, the processing for initialization performed
by the controller 19 is completed with this, because the con-
troller 19 can make access to the memory sections by using
the logical memory map already retained in the address con-
trolling section 21.

[0054] In contrast to this, when as a result of the compari-
son by the memory card controlling section 26 it became
evident that even one of the MID-values of the small memory
cards 3 inserted into the slots 29 is not in agreement with the
registered MID-values, the controller 19 performs the pro-
cessing of step S20.

<Step S20>

[0055] On the basis of MID information the memory card
controlling section 26 checks whether there is a small

Page 10 of 13

Oct. 1, 2009

memory card that was registered at the last access but has not
been inserted into the slot 29 this time, i.e., a small memory
card 3 discharged from the slot 29. When there is no small
memory card 3 discharged from the slot 29 (No), the process-
ing for initialization performed by the controller 19 is com-
pleted with this, because the controller 19 can make access to
each of the memory sections by using the logical memory
map already retained in the address controlling section 21.
[0056] When there is a small memory card 3 discharged
from the slot 29 (Yes), the controller 19 performs the process-
ing of step S21.

<Step S21>

[0057] The memory card controlling section 26 deletes the
MID information on the discharged small memory card 3 that
was registered at the last access but has not been inserted into
the slot 29 this time.

<Step S22>

[0058] Next, the memory card controlling section 26 clears
a logical address value allocated to the small memory card 3
whose MID information was deleted at step S21 from the
logical memory map, and deletes the control information on
the discharged small memory card 3 from the file-system
control information stored in the file-system control informa-
tion area 30.

<Step S23>

[0059] Next, when logical address values of the logical
memory map after the deletion of the MID information at step
S22 are not continuous, the memory card controlling section
26 rewrites and updates the file-system control information so
that the logical address values become continuous.

<Step S24>

[0060] Next, on the basis of the MID information the
memory card controlling section 26 checks whether there is a
small memory card 3 that has been inserted anew into the slot
29. When there is no new MID information on a new small
memory card 3, the processing for initialization performed by
the controller 19 is completed with this.

[0061] When there is a small memory card 3 that has been
added, the memory card controlling section 26 performs the
processing of step S25 in order to use the small memory card
3.

[0062] Incidentally, when data has been stored in the added
small memory card 3, the memory card controlling section 26
inquires of the host equipment 2 whether the data may be
erased. A small memory card 3 in which data that should not
be erased is stored is controlled in mode 1 of memory control
mode. In contrast to this, for a small memory card 3 in which
datathat may be erased is stored, the memory card controlling
section 26 erases the data. Incidentally, for the USB memory
1 into which a plurality of small memory cards 3 have been
inserted, it is possible to control each of the small memory
cards 3 in a memory control mode suited to the condition of
each of the small memory cards 3 and the like.

<Step S25>

[0063] The memory card controlling section 26 registers
anew the MID information on a small memory card 3 that has
been added anew, and updates the MID information.

<Step S26>

[0064] Furthermore, the memory card controlling section
26 allocates a logical address value corresponding to the
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capacity of a small memory card 3 having a new MID-value
to the logical memory map and updates the logical memory
map.

[0065] Incidentally, in the above description, when there
are a plurality of MIDs to be deleted and MIDs to be added,
the processing for deletion and addition is repeated a plurality
of times.

<Step S27>

[0066] Lastly, the memory card controlling section 26 cal-
culates a total value of the capacities of all memory sections
controlled thereby and the processing for initialization per-
formed by the controller 19 is completed.

[0067] Next, with reference to FIG. 5 a description will be
given of the flow of processing performed when the host
equipment 2 reads out data from the USB memory 1 that is the
semiconductor storage device of the present embodiment.
FIG. 5 is a flowchart to explain the flow of the processing
performed when host equipment 2 reads out data from the
USB memory 1.

[0068] With reference to FIG. 5 the description is given
below of the case where the memory control mode is mode 2.
<Step S31>

[0069] A read command from the host equipment 2 is
received by the controller 19.

<Step S32>

[0070] The controller 19 checks an address value (herein-

after referred to as an “address™) specified in the read com-
mand. Next, the controller 19 sends the specified address to
the address controlling section 21 in order to check which
memory the specified address corresponds to. On the basis of
alogical address map the address controlling section 21 deter-
mines which memory section the specified address corre-
sponds to, and sends the result of the determination to the
controller 19. On the basis of the information from the
address controlling section 21 the controller 19 performs the
following processing suited to the specified address.

<Step S33>

[0071] When the specified address ranges from “0x0000
0000” to “Ox3FFF_FFFE,” the address is the address of the
NAND memory section 10 that is the first semiconductor
memory section of the USB memory 1 and, therefore, the
address controlling section 21 converts the address into the
address of the NAND memory section 10.

<Step S34>

[0072] The controller 19 reads out data from the NAND
memory section 10 that is the first semiconductor memory
section.

<Step S35>

[0073] When the specified address ranges from “0x4000
0000” to “Ox4FFF_FFFE,” the address is the address of the
second semiconductor memory section 3a of the small
memory card 3A and, therefore, the address controlling sec-
tion 21 converts the address into the address of the small
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memory card 3A. In the conversion, for example, an offset
value from an address boundary is calculated.

<Step S36>

[0074] The controller 19 reads out data from the second
semiconductor memory section 3a.

<Step S37>

[0075] When the specified address ranges from “0x5000__
0000” to “OxSFFF_FFFE,” the address is the address of the
second semiconductor memory section 35 of the small
memory card 3B and, therefore, the address controlling sec-
tion 21 converts the address into the address of the small
memory card 3B. In the conversion, for example, an offset
value from an address boundary is calculated.

<Step S38>

[0076] The controller 19 reads out data from the second
semiconductor memory section 3b.

<Step S39>

[0077] When the specified address ranges from “0x6000__
0000” to “Ox6FFF_FFFE,” the address is the address of the
second semiconductor memory section 3¢ of the small
memory card 3C and, therefore, the address controlling sec-
tion 21 converts the address into the address of the small
memory card 3C. For example, an offset value from an
address boundary is calculated.

<Step S40>

[0078] The controller 19 reads out data from the second
semiconductor memory section 3c.

<Step S41>

[0079] When the specified address ranges from “0x7000__

0000” to “Ox7FFF_FFFE,” the address is the address of the
second semiconductor memory section 3d of the small
memory card 3D and, therefore, the address controlling sec-
tion 21 converts the address into the address of the small
memory card 3D. For example, an offset value from an
address boundary is calculated.

<Step S42>

[0080] The controller 19 reads out data from the second
semiconductor memory section 3d.

<Step S43>

[0081] The controller 19 sends the read-out data to the host
equipment 2.

[0082] Incidentally, when the memory control mode is
mode 1, as with a usual reader/writer device the host equip-
ment 2 sends acommand to each memory section to which the
host equipment 2 makes access, and reads out data separately
from the NAND memory section 10 or from the second
semiconductor memory sections 3a to 3d of each small
memory card 3.

[0083] The host equipment 2 may perform processing for
parallel writing for a plurality of memory sections. The logi-
cal memory map in this case may be different form the logical
memory map shown in FIG. 3.
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[0084] As in the above description, because the USB
memory 1 that is the semiconductor storage device of the
present embodiment can not only make access to the small
memory cards 3 individually, but also use the small memory
cards 3 inserted into the USB memory 1 as an expansion
memory of the built-in memory of the USB memory 1, it is
possible to increase the storage capacity of the USB memory
1.

[0085] That is, the USB memory 1 itself is the first semi-
conductor storage device having the NAND memory section
10 that is the first semiconductor memory section and can be
used as an auxiliary storage device of the host equipment 2
when used singly. At the same time, when the capacity of the
NAND memory section 10 becomes insufficient, the USB
memory 1 can be used as a semiconductor storage device
having a larger capacity by inserting the small memory card 3
into the slot 29 of the USB memory 1.

[0086] That is, the USB memory 1 has the NAND memory
section 10, a first interface section for the input and output of
data with the host equipment 2, and a control section that
performs read/write control and the like, and is a device
capable of working as an auxiliary storage device by being
connected to the host equipment 2. If the host equipment 2 has
a second interface section, also the small memory card 3 is a
semiconductor storage device capable of working as an aux-
iliary storage device of the host equipment 2 by being con-
nected directly to the host equipment 2. For this reason, unlike
a so-called expansion memory substrate or the like composed
of'a memory section alone, the user can easily insert the small
memory card 3 into the USB memory 1. Furthermore, when
the user wants to temporarily increase the capacity of the USB
memory 1, the user can temporarily use the small memory
card 3 in the USB memory 1 by taking out the small memory
card 3 used in a cell phone, for example.

[0087] Also, because the USB memory 1 is such that a
plurality of small memory cards 3 can be inserted into the
slots 29, even in the case of an old-type small memory card 3,
it is possible to add a large storage capacity to the USB
memory 1. For this reason, an old-type small memory card 3
can be used until the expected product life thereof is reached.
Conversely, a small memory card 3 or the like having a larger
capacity than an old-type small-capacity USB memory is
inserted into the slot 29 of the USB memory, whereby the
old-type USB memory can be used until the expected product
life thereof is reached.

[0088] Because even when the small memory card 3 is
housed, the size of the USB memory 1 is the same as before
the small memory card 3 is housed, the portability and
handleability do not worsen.

[0089] Incidentally, as in the above description, a USB
memory is preferable as the first semiconductor storage
device of the present invention, and a micro SD card is pref-
erable as the second semiconductor storage device. However,
semiconductor storage devices having an interface section
meeting other standards may also be used. For example, it is
preferred that the first interface section and the second inter-
face section be each an interface section meeting any of the
USB standard, the SD standard and an eSATA standard.

[0090] The eSATA standard is a kind of serial ATA (SATA)
that is an interface standard for personal computers and a
standard for connecting mainly hard disk drives and the like.
However, the eSATA standard can be used also in semicon-
ductor storage devices. The transfer speed is 60 MB/s maxi-
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mum in the USB standard, whereas in the eSATA standard
transfer can be performed at a speed of 150 MB/s maximum.
[0091] Incidentally, the first interface section and the sec-
ond interface section may be interface sections of the same
standard in a broad sense. For example, an SD memory card
connected to the host equipment via the first interface section
meeting the SD standard can be used as the first semiconduc-
tor storage device of the present invention, and a micro SD
card having the second interface section meeting the micro
SD standard can be used as the second semiconductor storage
device.

[0092] As the memory card, not only an SD memory card,
but also a CompactFlash (a registered trade mark) memory
card, a smart media card, a multi-media card, a memory stick
card and the like may also be used.

[0093] As in the above description, the control section can
control by one linear address the semiconductor storage
device of the present invention, even when the first interface
section of the first semiconductor storage device and the
second interface section of the second semiconductor storage
device are interface sections meeting different standards.
[0094] Although the above description was given of an
example of the USB memory 1 in which four micro SD cards
can be housed, itis necessary only that the first semiconductor
storage device be able to house one ore more second semi-
conductor storage devices, preferably not more than eight
second semiconductor storage devices. If the number of the
second semiconductor storage devices is less than the above-
described range, it is impossible to ensure that the effects of
the present invention are produced. If the above-described
range is exceeded, the first semiconductor storage device
becomes large and the portability may be come worse.
[0095] Although the small memory card 3 was described
about the USB memory that can completely house the small
memory card 3 in the housing thereof; it is not always neces-
sary that the USB memory be able to completely house the
small memory card 3 in the housing thereof. That is, part of
the second semiconductor storage device may protrude from
the housing of the first semiconductor storage device so long
as the first semiconductor storage device and the second
semiconductor storage device are connectable via the first
interface section and the second interface section.

[0096] Having described the preferred embodiments of the
invention referring to the accompanying drawings, it should
beunderstood that the present invention is not limited to those
precise embodiments and that various changes and modifica-
tions thereof could be made by one skilled in the art without
departing from the spirit or scope of the invention as defined
in the appended claims.

What is claimed is:

1. A semiconductor storage device comprising:

a first interface section for connection to host equipment;
a first semiconductor memory section;

a second interface section to which one or more second

semiconductor storage devices can be connected, each
having a second semiconductor memory section; and
a control section that can control the first semiconductor
memory section and the one or more second semicon-
ductor memory sections by one linear address.
2. The semiconductor storage device according to claim 1,
wherein the one or more second semiconductor storage
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devices are capable of being housed in an housing of the
semiconductor storage device.

3. The semiconductor storage device according to claim 1,
further comprising a mode selecting section that selects either
a control mode configured to control the first semiconductor
memory section and the one or more second semiconductor
memory sections by the one linear address or a control mode
configured to control the first semiconductor memory section
and the one or more second semiconductor memory sections
by independent linear addresses, wherein the control section
controls the first semiconductor memory section and the sec-
ond semiconductor memory sections on the basis of the selec-
tion by the mode selecting section.

4. The semiconductor storage device according to claim 1,
wherein the first interface section and the second interface
section are each an interface section that meets any of the
USB standard, the SD standard and the eSATA standard.

5. The semiconductor storage device according to claim 1,
wherein the first semiconductor memory section and the sec-
ond semiconductor memory sections have a NAND type flash
memory, the first interface section being an interface section
meeting a USB standard, and the second interface section
being an interface section meeting a SD standard.

Page 13 of 13

Oct. 1, 2009

6. A semiconductor storage device comprising:

a first interface section meeting a first standard, for con-
nection to host equipment;

a first semiconductor memory section having a NAND type
flash memory;

a second interface section meeting a second standard, to
which one or more second semiconductor storage
devices can be connected, including second semicon-
ductor memory sections each having a NAND type flash
memory;

a housing capable of housing the one or more second
semiconductor storage devices therein; and

a control section configured to control the first semicon-
ductor memory section and the one or more second
semiconductor memory sections having interface sec-
tions meeting different standards by one linear address.

7. The semiconductor storage device according to claim 6,

wherein the first semiconductor memory section and the sec-
ond semiconductor memory sections have a NAND type flash
memory, the first interface section being an interface section
meeting the USB standard, and the second interface section
being an interface section meeting the SD standard.
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