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not exclusively, to an interface between non-volatile

menories of different categorjes. Background of the

I nvention Portable nenory devi ces such as, for

exanpl e, flash drives, thunbdrives, and MP3 pl ayers,
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possible to have two or nore nenories of a difference

character such as, for exanple, flash nenory and a

har (Field sktheinveation n such devi ces. Summary of the

Invention In accordance with a first preferred aspect

there is provided a portabl e storage device for

st orldige inyentigatrglateenie poripigiace ©f dicAyelaepemories and refers
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secQRg gtrcg(e% fes. the second character being different
to the tirst aracter; and (c) a controller for
determining to which of the first and second non

vol atile nmenory the data is to be sent. The

determ nation may be based on a defined relationship
bet Viéaskoroked pf thginvgntibrsecond non-vol atil e menori es.
The rel ationship may be that the first non-volatile
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two or more memories of a difference character such as, for example, flash

memory and a hard disk drive, in such devices.

Summary of the Invention

In accordance with a first preferred aspect there is provided a portable storage
device for storage of data, the portable storage device comprising:

(a) a first non-volatile memory of a first character;

(b) a second non-volatile memory of a second character, the second
character being different to the first character; and

(c) a controller for determining to which of the first and second non-

volatile memory the data is to be sent.

The determination may be based on a defined relationship between the first and
second non-volatile memories. The relationship may be that the first non-volatile
memory is a buffer or a backup for the second non-volatie memory. The

relationship may be preset, or may be user sef.

The first non-volatile memory may be a flash memory, and the second non-volatile

memory may be a hard disk drive. The controller may comprise at least one of a



The first non-volatile menory may be a flash nenory,

and the second non-volatile nenory may be a hard di sk
wa@leiosr127%he controll er may conprise at | east oPEI/862006/000072

afl ash controller, a hard disk controller and a bridge

controller. The br| dge controller may conprise a

fl ash-t o- hard-di sk-drive controller. The hard di sk may

further conprise an integrated device electronics
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(d) determining a relationship between the first and second non-

volatile memories and sending the data based on that relationship.

The relationship may be one of: the first non-volatile memory is a data buffer for the
second non-volatile memory, and the first non-volatile memory is a data backup for
the second non-volatile memory.

For both aspect the data may be first stored in the first non-volatile memory, then
stored in the second non-volatile memory; the first non-volatile memory being a
data buffer for the second non-volatile memory. Alternatively or additionally, the
first non-volatle memory may be a data backup for the second non-volatile
memory. In such a case, the data may be stored in the first and second non-

volatile memories sequentially or simultaneously.

The first non-volatile memory controller was first send the data to the controller,
and the controller may convert the data for storage on the second non-volatile
memory.



stored in the second non-volatile nenory; the first
non-vol atile nenory being a data buffer for the second
woewenad7ad i | e menory. Alternatively or additi oPel/Bg2006/000072
the first non-volatile nmenory nay be a data backup for
t he second non-volatile nenory. In such a case, the
data may be stored in the first and second non
vol atile nmenories sequentially or simultaneously. The
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the data to the control and the controller may
convert the data for storage on the second
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Into tica

t herFéef?,’Iﬁ% emiedimprs dés‘é? i Rﬁ%ﬁ?“b%"@\ﬁ?nofh%é?ﬁq‘i’twpt Being vith
exarplenedtohddcebapdngidg Boedie®atisgsof the present

i nvention, the description being with reference to the
acconpanying illustrative drawi ngs. In the draw ngs:

Fi gun#erravings: bl ock diagram of a first embodi nent;

Fi gUfigure1 isS HodkldRglantif agirstBnBddindergecond enbodi ment ;
Figure 3 is a block diagramof a third enbodi nent; and
Fi gUigurel2 issa ockld@graohafatseéand etbedipesf er r ed net hod.

Det ai |l ed Description of the Preferred Enmbodi ments The
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The embodiments illustrate structures and various methodologies for interfacing
between a first form or category of a non-volatile memory such as, for example, a
hard disk drive, and a second form or category of non-volatile memory such as, for

example, a solid state memory. The solid state memory may be a flash memory.

The interfacing is based on a defined relationship between the two memories. The
relationship may be backup, or buffer. The relationship may be preset, or may be

user set or selected.

In Figure 1 there is a flash memory 10 acting as a data buffer during a data transfer
from host computer 12 to the hard disk drive 14 or from the hard disk drive 14 to
the host computer 10. During downloading, the data will flow from the host
computer 12 to the USB flash controller 16. The function of the flash controller 16
is to store data to the flash memory 10; and to store to the flash memory the
address data being where the data will be stored on the hard disk drive 14. The

USB flash controller 16 then sends a signal to the flash-to-bridge controller 18 to



The interfacing is based on a defined rel ationship

between the two nenories. The relationship may be
whawkap79or buffer. The relationship may be prEGESG2006/000072

may be user set or selected. In Figure 1 there is a

flash nenory 10 acting as a data buffer during a data

transfer from host conputer 12 to the hard disk drive

14 or fromthe hard disk drive 14 to the host conputer
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the address data, and the data, fromthe flash nenory
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f asfrllasﬂemr{a?r{o)(y 10 or, as illustrated, flash memory 10 then hard disk drive 14. The
data is first completely downloaded to one and, when that download is completed,
backed-up to the other. This may be on the basis of all data (backup after all data

is the first) or on a file-by-file basis (backup after each file).

Figure 3 show where data can be written into flash memory 10 and hard disk drive
14 simultaneously. Here, the data will flow from host computer 12 to the USB flash
controller 16 and then to both the flash memory 10 and the flash-to-IDE bridge
controller 18 at same time. The IDE bridge controller 18 will then interpret the flash
memory command and convert it to an IDE command to store the data to the hard
disk drive 14. In this case the data can be written simultaneously to the flash
memory 10 and hard disk drive 14. The bridge controller 18 and the flash memory

10 may be on the same bus.



10 and hard disk drive 14 sequentially. This may be
hard disk drive 14 first then flash nenory 10 or, as

w0 kdoag127sd ed, flash nenory 10 then hard di sk dp¢TeG2046/000072
The data is first conpletely downl oaded to one and,
when that downl oad is conpl eted, backed-up to the
other. This may be on the bas?ts of all data (backup
after all data is the first) or on a file-by-file
basis (backup after each file). Figure 3 show where
data can be witten into flash nmenory 10 and hard di sk
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to Figure 4, the process is that when data download is
i ni thuiferth2], 4e flaghheontrelleat!P canstatas (B€x weteretihe dpfarty tog 8ash
drive 14 and flash nmenory 10 is ingﬁrtaq%. ghis nma %ed
pr e-@epory dP (4R e&nd glorgsribey adqress dat relpling oatpe 2 W%ssu%’b%e ar
selects buffer (4 or backup (43). If backup (43), it
may %“%W?h@&eg%Fé%@atively, or sinultaneously. For
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di sk drive for the data (46). The flash controller 16
t hen(43g anksthadath i the hard wigk giivgria] viat the brivige gentiplies 18 (48).
control ler 18

For backup (43), if alternatively, the data is processed by the flash and hard disk
drive controller 22 (49) and stored to the flash memory 10 (50). From the flash
memory 10 it is stored to the hard disk drive 14 (51). The storage steps 50 and 51
may be in the reverse order with storage being first to hard disk drive 14 then to
flash memory 10. The second storage (backup) is after storage to the first is

complete. This may be for the complete data, or on a file-by-file basis.

For backup (43), if simultaneously, the USB controller 16 sends the data (52)
simultaneously to the flash memory 10 (53) and the bridge controller 18 (54) for the

hard disk drive 14.

Naturally, if preset the process will go directly from the data step (41) to one of

steps 44, 49 and 52 according to the preset relationship.



(47), and the data to the hard disk drive 14 via the
bridge controller 18 (48). For backup (43), if
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hard di sk drive controller 22 (49) and stored to the
flash menory 10 (50). Fromthe flash nmenory 10 it is
stored to the hard disk driveé 14 (51). The storage
steps 50 and 5 1 may be in the reverse order with
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di sk drive 14. Naturally, if preset the process wl|
go directly fromthe data step (41) to one of steps
44, 49 and 52 according to the preset
relati onshi p. Wil st there has been described in the
foregoi ng description preferred enbodi nents of the
present invention, it wll be understood by those
skilled in the technol ogy concerned that many
variations or nodifications in details of design or
construction may be nmade wi t hout departing fromthe
present invention. THE CLAIMS 1. A portable storage
device for storage of data, the portable storage
device conprising: (a) a first non-vol atile nmenory of
a first character; (b) a second non-volatile nenory of
a second character, the second character being
different to the first character; and (c) a controller
for determning to which of the first and second non
vol atile menory the data is to be sent.



2. A portable storage device as clained in 1, wherein
the first non-volatile nenory is a flash nenory, and
wWo bwsaerond non-volatile nenory is a hard di skPCF/B@®06/000072
3. A portable storage device as clained in claim 2,
wherein the controller conprises at |east one of: a
flash controller, a hard disk’controller, and a bridge
controller. 4. A portable storage device as clainmed in
cl ai glaim 3, wherein the bridge controller
con‘pmeg%lg(lg flash to hard disk drive controller. 5. A
portabl e storage device clained in claim4, wherein
t he thar d Adpateblecmpagesdesica for istot=gg roftigtd, theportdle storage device
el ect) Egngﬁf interface. 6. A portable storage device as
cl ai e claim2 or claim3, wherein the controller
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def ivargle thaty taeedhh B tbBé sght.sel ected from the group
consi sting of: buffer, and backup. 8. A portable

storage device as clainmed in claim7 wherein the
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wher % the data is first stored in the first
non-vol atile nenory then in the second nonvolatile
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4. A portable storage device as claimed in claim 2 or claim 3, wherein the

bridge controller comprises a flash to hard disk drive controller.

5. A portable storage device claimed in claim 4, wherein the hard disk

comprises an integrated device electronics interface.

6. A portable storage device as claimed in claim 2 or claim 3, wherein the

controller comprises a flash memory controller and a hard disk drive confroller.

7. A portable storage device is claimed in any one of claims 1 to 6, wherein
the determining is based on a defined relationship between the first and second
non-volatile memories, the defined relationship being selected from the group

consisting of: buffer, and backup.

8. A portable storage device as claimed in claim 7 wherein the defined

relationship is selected from the group consisting of: user set, and preset.

9. A portable storage device as claimed in any one of claims 1 to 6, wherein

the data is first stored in the first non-volatile memory then in the second non-



the first non-volatile menory is a data backup for the
second non-vol atile nenory, the data being stored in

wo b@efiia7es and second non-vol atile nenories  PCT/SG2006/000072
sequentially or simultaneously. 11. A portable storage
device as clainmed in claim210 when appended to cl aim
3, wherein the bridge controll®r and the flash menory
are on the sanme bus. 12. A portable storage device as
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clainmed in claim 12, wherein the data is first stored

in the first
13. A method for storing data in a portable storage device, the portable storage

device comprising:

(a) a first non-volatile memory of a first character;

(b) a second non-volatile memory of a second character, the second
character being different to the first character; and

(c) a controller for determining to which of the first and second non-
volatile memory the data is to be sent;

the method comprising:

(d) determining a relationship between the first and second non-
volatile memories and sending the data based on that relationship.

14, A method as claimed in claim 13, wherein the relationship is one of: the
first non-volatile memory is a data buffer for the second non-volatile memory, and

the first non-volatile memory is a data backup for the second non-volatile memory.

15. A method as claimed in claim 12, wherein the data is first stored in the first
non-volatile memory then in the second non-volatile memory, the first non-volatile

memory being a data buffer for the second non-volatile memory.

16. A method as claimed in claim 13, wherein the first non-volatile memory is a
data backup for the second non-volatile memory, the data being stored in the first

and second non-volatile memories sequentially or simultaneously.



non-vol atile nmenory then in the second non-volatile

menory, the first non-volatile nenory being a data
whodobar27por the second non-vol atile menory. 16PCESG2006/000072

met hod as clained in claim13, wherein the first

non-vol atile nmenory is a data_ backup for the second

non-vol atil e nenory, the datagbeing stored in the

first and second non-voiatile nenories sequentially or

si mul taneously. 17. A nmethod as clainmed in any one of

clains 12 to 16, wherein the controller conprises at
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non-volatile memory is a flash memory, and the second non-volatile memory is a
hard disk drive.

20. A method as claimed in any one of claims 13 to 19, wherein the

refationship is selected from the group consisting of: user set, and preset.



