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NON- VOLATI LE MEMORIES Field of the Invention This
woneaditizT rel ates to an interface for non-vol ®iw/4$&2006/000072

menories and refers particularly, though not

exclusively, to an interface between non-vol atile

menories of different cat egolries. Background of the

I nvention Portable nmenory devices such as, for

exanpl e, flashgdrdptas FHMW $ILE M pl ayers,
of ten have nenory \g? £ single c §r"§gter Ol%(Fgl S not

possible to have two or nore nenories of a difference
char Fieldes tieUsention for exanple, flash nenory and a
hard di sk drive, in such devices. Summary of the
Invention In accordance with a first preferred aspect
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charcg {ﬁgrremcgg c,r%,ssecond non-vol atile nmenory of a

secon charac 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 nmenory the data is to be sent. The

det cBavkgratndof thalnvbaeidmased on a defined rel ationship

between the first and second non-volatile nmenories.

The rel ationship may be that the first non-volatile
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be %3 Ioa%kbrmwoves and a.#@e&s%&gctaoghcn%@tf&l Eample, 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 fo 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-volatle 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 confroller 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
weQlea@2®@6/ 000072 2 flash controller, a hardpdi/s&zo06/000072

controller and a bridge controller. The bridge
controller may conprise a flash-to-hard-disk-drive
controller. The hard disk may ?urther conprise an
i ntegrated device electronics interface. The

control | and
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a method for storing data in a portable storage
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stored in, t he s&gond non-vol atile menory; the first

non-vol at I't SEHRASPPERPNG a

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



data buffer for the second non-volatile nmenory.

Alternatively or additionally, the first non-volatile
WO/ M2798y be a data backup for the second  pC1/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 sinultaneously. The first non-volatile

menory controller was first send the data to the

controller, . and_the controller may convert the data

f or éf"?ﬂpgfﬁ“é"%'r?“t%&'e%é%‘ﬁﬂs non-vol atile nenmory. WO
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reference to the acconpanying 1llustrative draw ngs.
In the drawings: Figure 1 is a block diagramof a
firshtedadhgsent; Figure 2 is a block diagramof a
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Preferred Enbodi nents The enbodi nents illustrate

st r uRigws B8 & btk dimpiaous a thirti koWodingitesdf or i nt erf aci ng
between a first formor category of a non-volatile

me noTigure ¢ iste flgw, cherbior &g arefarred mgthothar d di sk drive, and a
second formor category of non-volatile nenory such
as, for exanple, a solid state nenory. The solid

st at Betaiteddlegcnigtipnlof the Fréfastd BmhedimentsThe i nt er f aci ng
is based on a defined relationship between the two

menories. The . . ) .
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-voiatiie 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.

. InFigure 1 there is a flash memory 10 acling 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 coniroller 16. The function of the flash controller 16

is fo 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



rel ati onship may be backup, or buffer. The

relationship may be preset, or may be user set or
weelogpiegs In Figure 1 there is a flash nmenorypdfsGo06/000072

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 10. During

downl oadi ng, the data will flow fromthe host

t 12 to the USB fl h t
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contro 16 then sends a signal to the
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address data, and the data, fromthe flash nenory 10
and to wite it to the hard disk drive 14 via the

i Nt effraGRe 20ebsH hemdipidlis fotidate baBRupeWhch dathiouiadionh tbe bhst
drive 14 interface 20 may be an IDE interface, ATA,

Ser i edmpbiA12to tpemeited USBIastTymicard diskndrive pongreller 23, it W!“ be
Figure 2 the flash nenory 10 is for data backup
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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 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 tp both the flash memory 10 and the flash-io-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 sfore 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

wé0hdaasgd to one and, when that download is persGao06/000072

conpl eted, 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 witten into
flash nenory 10 and hard di sk drive 14

simul taneously. Here, the data wll flow from host
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brid copLd @ld.er 18 at sane tine. The IDE bridge
contggﬁFe%mlggﬁﬁl then interpret the flash nenory

command and convert it to an |IDE conmand to store the

data to the hard disk drive 14. In this case the data
can Befewing tot fgurs #nthé pmpesus that whentdata dolvaiobd isrinitiated(41)0the
and hard disk drive 14. The bridge controller 18 and_ .
t he Tlelashinbawesn the barripk gavecit atng Bashgpamany 10 is {fggortant. This
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(41) bdff@:eglzf, ahetihshnshirflieh 86 Wperatek Ie4) arstbrél tkdaal o/ the Ithsh
and flash nenory 10 is inportant. This nmay be

pr e-mehory db (45 @nd eiefeis rtisladdrdss Wistarreldiirfa tndie, address s dhe hard
sel ects buffer (42) or backup (43). If backup (43),

i t neisk doiwe tor bRdptaid®-er nati vel y, or sinul taneously. For
buffer (42), the flash controller 16 operates (44) to
store the data to the flash nenory 10 (45) and stores

t he ﬁ% g i t[faﬁ 9@{? th8 Brilid2ec b 18
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t hen3eatifinddath Bithd Rird Bigk S1vBNAkialiR Bribge fhirslBe18 (48).
controller 18 (47), and the data to the hard di sk
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 to the hard disk drive 14 (51). The storage steps 50 and 57
may be in the reverse order with storage beling 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 confrofler 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.



For backup (43), if alternatively, the data is

processed by the flash and hard disk drive controller
w20geA)79and stored to the flash menory 10 ( 5®cT/9e2060/000072

the flash nmenory 10 it is stored to the hard disk

drive 14 (51). The storage steps 50 and 51 nmay be in

the reverse order with storade being first to hard

di sk drive 14 then to flash nennry 10. The second

c oL 35 B i el B 38 RGPl g
file n?}édlmehtg OP@@ tpﬁese@%&eﬁ%ﬁ kuwa. %é %%deéétéod bg those sk:lled m the

si mul neously contro l'er sends the
(52)techpbibal doﬁ&?ﬁlédi&hét rhedy bARitibrsas modBeaibys lihQIe(aﬁs'Sbf daﬁidn or
the bridge controller 18 (54) for the hard disk drive
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fromthe data step (41) to one of steps 44, 49 and 52
according to the preset relationship. WD 2006/ 112794
PCT/ SG2006/ 000072 6 Wil st there has been descri bed
in the foregoing description preferred enbodi nents of
the present invention, it will be understood by those
skilled in the technology concerned that many
variations or nodifications in details of design or
construction nmay be nmade w thout departing fromthe
present invention. WO 2006/ 112794 PCT/ S&006/ 000072 7
THE CLAIMS 1. A portable storage device for storage of
data, the portable storage device conprising: (a) a
first non-volatile nmenory of a first character; (b) a
second non-vol atile menory 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- volatile nenory the data is to be
Woe06/112794A port abl e storage devi ce as cl ai nededmsd2006/000072
wherein the first non-volatile nenory is a flash
menory, and the second non-volatile nmenory is a hard
disk drive. 3. A portable st?)rage devi ce as cl ai ned
in claim2, wherein the controller conprises at |east
one sh controller, a hard disk controller,
and g,f, (r:?ﬁlyesa controller. 4. A portable storage device
as clainmed in claim2 or claim3, wherein the bridge
contt.ol | ex petRIdidage devick &% Btofaye bR bsla, dhé fordbie éRrage device
contéog_l Liﬁﬁ . 5. A portable storage device clained in
claim f, vﬁﬁer ein the hard disk conprises an
i nt egr at €@) de\a firet nepwelstiomprery pin Beifcherecters. A portabl e

\?\L or age fteyi Céy é’?oﬁd f}dm@mbnn@hoa} B azﬁéﬁncﬁé}éidaeﬁ,the second
ereln e. C I er.. co rp,ses a as nmenory
contcﬁgfafjtggbeénr?o&'}%mf?g{géhedffr%fﬂ%??t?fear@ont roller. 7. A

port abl e (8k or ayeonteller &ns determjhing tepwhi¢hnof dimey firstnemd giecond non-

cl ai ¥Rt nlefofs thé\BR4A Ritdbe $A€ determning is based on a
defined rel ati onship between the first and second

non-vol atile nmenories, the defined rel ationship being
sel &t ed A putablehorggeodryice canddinsed ingl, ofherelmuthé dirsf nemeblatile

backifnorBis AIRAMhERE qnélg&?ﬁf\éb&%l : _.ﬁérﬁérv%d?ihgrd disk

cla#;IJ? wherei n the defi ned el ationship 1s”selecte

frofffhe group consisting of: user set, and preset. 9.
A portable storage device as clained in any one of

claigve | 4 ' . i Safir '
Cha B r of Porfiolo gy Bovick 18 SR Lol 2 wrBIe B cofirler
WO F00B7sea 2t sast pog cE@ingh cotbleroa harddisk contralierapgha pridge
t he chitrotiér. non- vol atil e nmenory being a data buffer for
t he second

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 dlaimed 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
controfler 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 td 6, wherein
the data is first stored in the first non-volatile memory then In the second non-



non-vol atile nmenory. 10. A portable storage device as
clainmed in any one of clains 1 to 6, wherein the

Wi 2084/11aT94- vol atil e nmenory is a data backup f arC/$62006/000072
second non-vol atile nenory, the data being stored in
the first and second non-vol atile nmenories
sequentially or sinultaneousld. 11. A portable
storage devi ce as clainmed in claim10 when appended to

cl ai nZ}o!aﬁlte ﬁ(éﬂ%ﬂ? hdd ﬁr&%oR-vol ee T%r%gl}&rb%ypteagﬁ?aeg\g{eb fo&élga second

menory bUs.
devi d@"ﬂglafdtf @F"ﬁﬁrd | n cI aim3, wherein the bridge
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st or mﬁb/dufgestoré&ﬁ ROfirk il §ec%ﬁ8’ Etﬂ%latlgerxén?o‘?le? sequentially or
conpr15|qgm¥%§ a first non-volatile nenor

charar?g a second non-vol atile nmenory of a
second character, the second character being

?Io: f §g?2¥ ﬁ%p&%stﬁﬂa@@?emaﬂ% %Eaflferd jin aé‘i& '{OC\%P gg&geg id cﬁgtm
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conprising: (d) determning a relationshi p betvveen t he

fi d t il d . sendi
the o5 a baaadhs e ¥UE ae SaBRITN ' Bin Y ERE R aicee
cl ai ftrolen i3 gpdicates! capfelier fan reiBg e éatg lais el s g data
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for the second non-volatile nenory, and the first

non-vol atile nmenory is a data backup for the second
non- V3! at A metheg i pHpring deg in A perisblectorags devied, echortable barage
12, mtmeebmprtsmg data is first stored in the first
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menory,
a second non-volatile memory of a second character, the second

character bemg 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 buifer 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 belng stored in the first
and second non-volatile memories sequentially or simultaneously.



menory being a data buffer for the second non-volatile
menory. 16. A nmethod as clained in claim 13, wherein
wohmodrile®d non-vol atile nmenory is a data backpgr/é@1006/000072
t he second non-vol atile nenory, the data being stored
in the first and second non-volatile nenories
sequential ly or sinmultaneousl. WD 2006/112794
PCT/ 82006/ 000072 9 17. A nethod as clained in any
one of clainms 12 to 16, wherein the controller
conprises at |least one of: a flash controller, a hard
di sk1&ont A@rethed as giaiened imanydge of elaims1gle & whargin tize controller
met heginpisesCataé=EE6hd dF: d Bashl cofirdlleNalithrd WREERtrliel, RRd Tl Brfibe
non-vohq}}le menory controller first sends the data
to t K&26Htroller, and the control ler converts the
data for storage on the second non-vol atile nenory.

é9- \Aﬁa.rm_tm?btm &d akined h N3aR Yo 10 fwhbRA $b At TodLolbile
, ereln

he first on-vol gtile nory. is | ash
mermo PO el ek s TR GRIR B i e sl o Pl s
di skthddata&r st2@ige on tine sérdd asn-adiaileTeemam any one of
claims 13 to 19, wherein the relationship is selected

fromthe group con?isthg of . user set, and preset.
19. method as claimed inany one of the claims 12 {o 8, whereln the first

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



