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menories and refers particularly, though not

exclusively, to an .interface between non-volatile

menories of different categories. Background of the
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char Bieldenf thajoverdion f or exanple, flash nenory and a
hard di sk drive, in such devices. Summary of the
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different to the first character; and (c) a controller
for determning to which of the first and second non-
volatile nmenory the data is to be sent. The

det FFRkAEUPE /T the)nyetiBlsed on a defined rel ationship

between the first and second non-vol atile nmenories.
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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
characier being different to the first character; and

(¢ 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-volatile memory. The
relationship may be preset, or may be user sel.

The first non-volatile memory may be a flash memory, and the second non-volatile
. memory may be a hard disk drive. The controlfer may comprise at least one of a



menory may be a hard disk drive. The controller may
conprise at | east one of a WO 2006/ 112794

WPEH&I2086/ 000072 2 flash controller, a hard RTEG2006/066072
controller and a bridge controller. The bridge
controller may conprise a flagh-to-hard-disk-drive
controller. The hard disk may further conprise an
i ntegrated device electronics interface. The
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which of the first and second non- volatile nenory the
dat a AI°E°THiRY R 2<38APNC qoRect Haare durredred paneied forptoring data in a
det emoitatingorages edvivej the ﬁdsnap:ekseira@mvfwsorﬁmrsmﬁ and

second nore??avol [rétngngg%&rtjng%ag‘d%ﬁs g'ﬁ‘f e data

based on t atrons p may be
one of: tH® fi Bstecenshnopore tllﬁI“e‘?ﬂmmfrglS¢Os>n=aclcmacaerbthéfse¢ond

for ichetactaaemgdifemnt i MelritloRara®e®ins and the first
non-vol ati,l,e e at a .ba he second

non-vol at iP'e méndr ni/éoule'i:(ﬂ d%SW“’%%IS’e‘e‘FCH ﬂ{thﬂ%lfséa%ﬁoﬂ%d non-
f i r stolgilpmenotytha deda i ta bt senbon- vol ati |l e menory, then

stored lntﬂehﬁetﬁ&ﬁ.%ﬂﬂngi 1-vol atile nenory; the first

non-vol at i
c!) m?i tern¥mmg a ge!atlonshrp 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-volatile 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 coniroller was first send the data to the control[ei',
and the controller may convert the data for storage on the second non-volatile
memary. '



data buffer for the second non-volatile nmenory.
Alternatively or additionally, the first non-volatile

Wie#t1128%y be a data backup for the second PCT/SG2006/000072
non-vol atile nenory. In such a case, the data may be
stored in the first and second non- volatile nenories
sequentially or sinmultaneously. The first non-volatile
menory controller was first send the data to the
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In the draw ngs: Figure 1 is a block diagramof a
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M MDf{eESnbodififents ilustrate 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 siate 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 sef 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
éomputer 12 to the USB flash coniroller 16. The function of the fiash 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 contraller 16 then sends a signal to the flash-to-bridge controfler 18 to



rel ati onship may be backup, or buffer. The
rel ati onship may be preset, or may be user set or
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acting as a data buffer during a data transfer from
host conputer 12 to the hard %jsk drive 14 or fromthe
hard disk drive 14 to the host conputer 10. During
downl oadi ng, the data will flow fromthe host
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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 writien 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.



flash menory 10 or, as illustrated, flash nmenory 10
then hard disk drive 14. The data is first conpletely
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conpl eted, backed-up to the other. This may be on the
basis of all data (backup aftg; all data is the
first) or on a file-by-file bdsis (backup after each
file). Figure 3 show where data can be witten into
flash nenory 10 and hard di sk drive 14
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it may e alternatively, or sinultaneously. For
buf f er (42), the flash controller 16 operates (44) to
store the data to the flash nenory 10 (45) and stores
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controller 18 (47), and the data to the hard disk

drive 14 via the bridge controller 18 (48).

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 o 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)
simuitaneously 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.



For backup (43), if alternatively, the data is
“Processed by the flash and hard disk drive controller
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the flash nmenory 10 it is stored to the hard disk
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Decenber 2006 7 THE CLAIMS 1. A portable storage
device for storage of data, the portable storage
device conprising: 5 (a) a first non-volatile nenory
of a first character; (b) a second non-volatile nmenory
of a second character, the second



character being different to the first character; .""ndPCTISGZO%I{)uomg
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flash controller, a hard disk ZTontroller, and a bridge
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4, A portable storage device claimed in claim 3, wherein the hard disk
20 comprises an integrated device electronics interface. ’ '

5. A portable storage device as claimed in any one of claims 1 to 4, wherein
the confrolter comprises a flash memory controfler and a hard disk drive controller.

25 6. A portable storage device is claimed in any one of claims 1 to 5, 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.

30 7. A portable storage device as claimed in claim 6 wherein the defined
relationship is selected from the group consisting of: user set, and preset.

8. A portable storage device as claimed in any one of claims 1 to 7, wherein
the data is first stored in the first non-volatile memory then in the second non-
35  volafie memory, the first non-volatile memory being a data buffer for the second
non-volatite memory.

AMENDED SHEET
IPEA/AU
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the data being stored in the fgrst and s_econdr
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25 13, A method as dlaimed in claim 12, whereln the relationship is ong of: ihe
first non-volatile memory Is a data buffer for the second non-volatiie memory, and
the first non-volatile memory is a data backup for the second non-volatile memory.

‘ 14 A method as claimed in any one of claims 12 or 13, wherein the data Is first
" 30 ' stered in the first non-voiatile memory then In the second non-volatile memaery, the
“first non-volatile memary being a data buffer for the second non-volatile memary.

<18, A method as daimed in any one of claims 12 to 14, wherein the first non-
_ volatile memory is a data backup for the second non-volatile memary, the data
' L35 bemg stored in the first and second non-volgtile memones sequenfrai!y or
L _snmultaneous!y

- AMENDED SHEET
IPEA/AU



25 13. A method as claimed in claim 12, wherein the PCE/SG2006/000072
relationship is one of the first non-volatile Meepivgd 6 December 2006
issa data buffer for the second non-vol atile nenory,

and the first non-volatile nenory is a data backup
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second non-volatile memory. 5 17. A nethod as cl ai ned
.in any one of the clains 12 to 16, wherein the first
non-vol atile nmenory is a fiash nmenory, and the second
non-vol atile menory is a hard disk drive. 18. A
nmet hod as clained in any one of clains 12 to 17,
wherein the 10 relationship is selected from_the
group consisting of., user set, and preset. . AMENDED
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