10
BACKGROUND

15

.20

25

30

WO 2012/105906 PCT/SG2011/000050

" A 'PORTABLE DATA STORAGE DEVICE WITH WIRELESS
'FUNCTIONALITY HAVING A DIGITAL SWITCH CIRCUIT AND A METHOD

FOR STORING DATA IN THE AFOREMENTIONED ‘

~ FIELD OF INVENTION

This ‘invention relates to a portable data storage device W|th wrreless
functronallty and method for the storage and wireless transceiving. of data usrng

the portable data storage devrce

Portable data storage devices 'in_ the forrh of memory card devices are amongst

_the most ubiquitous types of data storage devices in use nowadays. One of the

reasons for their popularity is because these memory card devices come in

" various form factors (also known as card formats)'which enable the memory

card devices to be used in many types of consumer electronic devices, such as;
for example, a digital camera, a mobile phone, a positioning-navigation

apparatus, a desktop oomputer, a portable computer and so forth.

The internal circuitry of the memory card devices is substantially similar in the

- I'memOry card devices regardless of form factor. A typical configuration for the

internal circuitry of the memory card devices relates to a setup whereby data
has to pass through a microcontroller for each and every instahce wheh the
memory card device is accessed by the consumer electronic dewce WhICh the ﬁ
memory card device is connected. .to, _and ‘this continual use of the
microcontroller leads to unnecessary poWer being drained from the consumer

electronic device and unnecessary heat generated by the microcontrolier.

It would be desirable for users of the consumer electronic devices if the

microcontroller of the memory card device did not drain unnecessary power

~ (which would shorten a battery life of the consumer electronic device) and
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generate unnecessary heat (which would damege internal components of the

consumer electronic device).
SUMMARY

In a first aspect, there ie provided a portable data storage device with wireless
funt:tiO_nality‘. The portable storage device includes a digital switch circuit for .
controlling a flow of data in the portable sterage deViee; a non-'vo,latile_ me‘mq-'ry'
rhodule'couple'd' to the digital switch circuit, the non-voletile"memdriy 'mOdUIe
being for storing data; an -tnterface cou‘pledto the digital switch cichit for

enabling the portable data storage device to be used for data transfet with a

' host device; a microcontroller eoupled to the digital switch circuit for Con.trollihg

the digital switch circuit; and a wireless communications module coupled to the

microcontroller for wireless transmission/reception of data.

It is advantageous that_the microcontroller is configured to togéle amongst a

plurality of discrete modes of the digital Switch circuit such that in at least one of
the plurality of discrete modes the digital 'switch circuit diverts data: away from

the m|crocontroller to reduce a processing Ioad on the microcontroiler.”

The plurality of discrete modes of the dlgltal switch C|rcu1t may be a fi rst mode
for data storage/retrieval between the host device and the non-volatlle memory |
module, the digital switch circuit allows data to be channelled through the
interface, the digital switch circuit and the non-volatile memory module' a
second mode for wireless data transmnssmn/recephon between the non-volatlle
memory module and a remote data reposﬂory, the dlgltal switch. CIrCUIt aIIows
data to be channelled through the digital SWItCh circuit, the mlcrocontroller and
the wireless communications module; a third mode for transmission ef
instructions between the host device and the microcontroller, the digital switeh‘
circuit allows instructions to be channelled through the interface, and the digital
switch circuit and so forth. It is preferable that the microcontroller receives

instructions from the host device.
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It is advantageous that the minimising of a processing loadv on the

microcontroller reduces both heat generation by the microcontroller and power‘-
consumption leached from the host device. The host device may be, for-
example a digital camera; a mobile phone a positioning- navngatlon apparatus

a desktop computer; a portable computer and the like.

The oata storage/retrieval on the non-v_ola'tile memory module may be carried
out in a direct manner in the first mode without passing throug_h " the

microcontroller.

In another aspect, there is pfovided-a_method for storing data in a portable
storage device with wireless functionality. The portable storage device i_ncIudesA
a digital switch circuit for con‘troliing a flow of data in the'portable storage device;
a non-volatile memory module coupled tothe‘digital switch circuit, the non--
volatile memory module b‘eingvfo'r storing data; an interface ooupled to the
digital switch circuit for enabling the porfable data storage device to be used for.

data transfer with a host device; a- microcontroller coupled to the digital switch

circuit for controlling the digital switch circuit; and a wireless ‘communications

module coupled to the microcontroller for wireless transm|SS|on/recept|on of
data. B ' '

The method preferably inciudes three discrete modes, the three discrete modes
being mode A, mode B and mode C. The mode A may‘include toggling of the

digitall switch circuit by the microcontroller to allow data to be ohanne'll_ed

- through the interface, the digital switch circuit and the non-volatile ‘memofy

module for data storage/retrieval between theihost device and the_non-VOIatile

- memory module. The mode B may include toggling of the digital switch circuit
by the microcontroller to allow data to be channelled through the'digital switch

circuit, the microcontroller and the wireless communications module for wireless
data transmission/reception between the non-volatiie memory module and a

remote data repository. Finally, the mode C may include toggling of the digital
: 3 ' -
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switch circuit by the 'microconfroller to allow inStructions' to be channelled
through the interface, and the digital switch circuit -for transmission of
instructions between the host device and the microcontroller. It is advantageous.'-
'that the dlgltal switch -circuit diverts data away from the mlcrocontroller and

minimises a processmg load on the mlcrocontroller in the mode A.

It is. .advahtageous that the minimising of a processing load” on the .
microcontroller reduces both heat generation by the microcontroller and power |
censumption leached from the host device. The host device may be, for
example, a digital camera‘; a mobile phone; a positioning-navigationAappar'atus;

a desktop computer; a portable compUter, and the like.

Preferably, data storage on the non-volatile memory module is carried out in a

direct manner in the mode A without passing through the microcbntroller.
DESCRIPTION OF FIGURES

In order that the invention may be fully understood and readily put into p_ractidal

effect there shall now be described by way of non-limitative example only " .

exempléry embodiments, the description being with reference to ‘the

accompanying illustrative drawings.

Figure 1 shows a schematic view of a preferred embodlment of an apparatus of
the present invention.

Figure 2 shows a process flow for a method of the present invention.
4 DESCRIPTION OF PREFERRED EMBODIMENTS

According to a preferred embodirﬁent, tHere is shown in Figure 1 a :schematic
representation of a portable data storage device 20 with wireless functionality.
The portable data storage device 20 may have a physical form factor which is

identical to either an SD data storage card or a CF data storage card. It should
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be noted that other physical»forrh factors fo'r the po'rtable data storage device 20
may be possible as long as requisite camponents of the portable data storage
device 20 as detailed in subsequent paragraphs are able to be functionally.'
incorporated within a physicali casing of any shape. It should also be noted that
the portable data storage device 20 need not be in a form of a storage card. It

may also be in a form of any portable data storage apparatus. .

The portablé storage device 20 includes a'd'igital switch circuit 28 for co_ntrollihg
: av ﬂow of data in the portable storage dévic_e 20: The digital switch circuit 28 may
comprise any suitable combination of circuit components_and rhay employ any
suitable circuit arrangement. 'l_'he'digital switch circuit 28 may be a sihgle off-
the-shelf component which is able to fit within the physical casing of the
portable storage device 20.

The portable stbrage device 20 also includes a non-volatile memory mo'dt:le 36
coupled to the digital switch circuit 28, with the non-volatile mem»ory module 36
being for storing data. The non-volatile memory module 36 may be a hard disk if
| the hard disk can be accommodated with:in _the physical casing of the portable
As‘torage device 20, but it is more Iikely that the non-volatile memory module 36
isin a fbrm of solid-state (flash) memory. There may be a memory controller 34

controlling the non-volatile memory module 36.

There is also an interface 24 coupled to the digital switch circuit 28 for enabling
the portable data storage device 20 to be used for data transfer with a host -
device 22. The host device 22 may include, tor example, a digital camera, a
mobile phone, a positioning-navigation ' apparatus, a desktop cdmput_er, a
portable computer and so forth. The interface 24 may enable eitherla-:dir.eétz
connection or a wireless connection betweéﬁ the portable Stdtage';déVICe .20'
and the host device 22. The interface 24 is preferably of a type whiéh enables |
transfer of data at a rate of transfer exceeding 2MB/s. This aspect is of some
practical importance. if the portable storage device 20 is used either for high

speed photography or for storing/transferring quantities of data exceeding 4GB.
s .
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The interface 24 is coupled to ari_ interface controller 26 for controlling the

. interface 24.

The -portable storage device 20 also includes a microcontroller 30 coupled to

the digital switch circuit 28 for controlling the digital switch circuit 28. The
microcontroller 30 receives instructions from the host device 22 énd.
consequently carries out appropriate- functions as per the. instructions by -
controlling all requisité processes in the portable stq_rage device'20.\lt should be
noted that the microcontroller 30 may perform functions of 'tﬁe_interface
controller 26. The microcontrolier 30 is also configured to control the digital
switch circuit 28 in several modes which will be described in a ‘sﬁbs'eque:nt
portion of the description. ~Thefé is also a wirel_ess-COmmunications rﬁodule 32
coupled to the microcontroller 30 for wireless transmission/reception of data.
The wireless communications module 32 is for wireless transm“is'sion/reception
of data and employs a wireless communications -technology ‘su.'ch"as, for
example, ultra wide band, Bluetqoth (RTM), cellular phone nétwofk, Wi-fi arid so
forth.

The microcontroller 30 is configured to toggle amongst three discrete modes of
the digi{al switch circuit 28. Each of the three discrete ."rlnodes of the digitél
swifch circuit 28 is toggled to carry ou}t specific tasks for the pdr_table daté
‘storage device 20. The specific tasks for the portable data storage device 20
may include data storage/retrieval between the host device 22 and the non-
volatile memory module 36, wireless data transmissioh/storage between the
_non-volatile memory module 36 and a remote data repository 38, and
transmission of instruct-ions‘between the Host device 22 and the microcontroller
30. .It should be appreciated that the remote data repository 38 may. i_nplu'dé

either similar host devices 22, or online storage facilities.

In a first mode for the data storage/retrieval between the host device 22 and the

non-volatile memdry.module 36, the digital switch circuit 28 allows data to be

- channelled through the interface 24, the digital switch circuit 28 and the non-

6
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volatile memory module 36. The flow of data in the first mode is represented by

. a first bi-arrowed line 40. It should be appreciatéd that the digital switch circuit

28 diverts data away from the microcontroller 30 and minimises a processing -

~ load on the microcontroller 30 in the first mode as the flow of data between the

~ host device 22 and the non-volatile memory module 36 does not pass through

the microcontroller 30. It should be appreciated that the rnini’mising of the
- processing load on the microcontroller 30 reduces both heat generation by the -
microcontroller 30 and vpov'ver consumption'(leached from the host device 22)'.'It
should also be noted that the data storage/retrieval on the non-volatile memory
module 36 is carried out in a direct manner in-the first mode as the data does

not pass through the microcontroller 30.

In a second mode for the wireless data transm|SS|on/recept|on between the
non-volatile memory module 36 and the remote data repository 38 the digital
switch circuit 28 allows data to be channelled through the digital switch circuit’
- 28, the microcontroller 30 and the wiréless ‘oommunications module 32. The
flow of data in the second mode is represented by a second bi-arrowed line 42.

It should be appreciated that the digital ‘switch circuit 28 diverts data to the

mlcrocontroller 30 in the second mode. In the second mode, the mlcrocontroller

30 |s actlvated to control the wireless commumcatlons module 32 and thus

" passing the data through the mlcrocontroller 30 does not require addltlonal

~ power consumption (leached from the host device 22).

In a third mode for transmission of instructions between the host device 22 and
the microcontroller 30, the digital switch circuit 28 allows instructions to be
channelled through the interface 24, and the digital switch circuit 28. The flow of
instructions in the third mode is repreéented:by a third bi-arrowed line :44 It
“should be appreciated that the dlgltal SW|tch circuit 28 diverts data to the
microcontroller 30 in the third mode as the microcontroller 30 receives
instructions from the host device 22 so as to control the portable data storage

device 20 in an appropriate manner.
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It should be appreciated that the three'discrete ‘modes of the digital -switch
circuit 28 ensure that the microcontroller 30 is only activated when necessary,

thus rﬁ'inimising the proéessing load on the microcontroller 30.

It should bé appreciated that the aforementioned three discrete modes may be
toggled sequentially to enable a specific task(s) for the porta_ble data storége
device 20 to be carried out. Whichever mode the digital switch circuit 28 is .
toggled to depends upon the instructions transmitted from the host device 22. to
the microcontroller 30. The microcohtroller 30 toggles the digital switch circuit

28 to an appropriate mode subsequent to receiving instructions from the host

device 22. For example, the digital switch circuit 28 would need to be toggled to

a third mode whenever -instructions -are transmitted from the host device 22.
Subsequently, the digital switch circuit 28 may be toggled to either the first
mode or the second mode depending on the instructions transmitted from the
host device 22. |

Referring to Figure 2 there is provided 'a proées_s flow for a . preferred
embodiment of a method 50 for storing data in a portable storage device with
wireless functionality. The portable storage device can be of a fbrm‘ as
described in the preceding péragraphs. Reference will be made to the reference
Iabéls in Figure 1 to enhance clarity of the description of the method 50 in fhé

subsequent paragraphs.

The method 50 includes three discrete modes, the three discrete_ modes being
mode A, mode B and mode C. Firstly, the method 50 includes receiving
instructions from the host device 22 (52). The host device 22 may include, for

examplé, a digital camera, a mobile phone, a positioning-navigation japparatUS',

a desktop computer, a portable computer and ‘so forth. When instructions alfe

received from the host device 22, mode C of the digital switch circuit 28 is.
toggled by the microcontroller 30 (58) to allow the instructions to be channelled
through the interface 24, and the digital switch circuit 28 to the microcontroller

30.
8
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Subsequently, the digital switch circuit 28 is toggléd 'by the Amicrocontroller 30 to
either mode A (54) or mode B (56), the mode being dependent on ‘the -

instructions received from the host device 22.

Thus, if the instructions relate to data storage/retrieval between the host device
22 and the non-volatile memory module 36, the digital switch -circuit 28 is

tqggled by the microcontroller 30 to mode A whereby the digital switch circuit 28

~ allows data to be channelled vthrough the interface 24, the digital switch circuit

28 and the non-volatile memory module 36. _AiternatiVe'Iy, if the in,struc_tio:ns
relate to wireless data transmission/reception b_et'ween the non-volatile r'ne'mc@'ry

module 36 and the remote data repository 38, the digital SWitCh’CiI.'ACUit 28 is

" toggled by the microcontroller 30 to mode B whereby the digital 'switch circuit 28

allows data to be chann.e‘lled' through the digital switch circuit 28, the

microcontroller 30 and the wireless communications module 32. It should be

appreciated that the remote data réposi.tory 38 may include either similar host '

devices 22, or online storage facilities.

It is appreciated that the digital switch circuit 28 diverts data away"from the -
microcohtroller 30 and minimises a proceSSing ]oad on the microcontroller in the
mode A as the flow of data between the host device 22 and the non-volatile
memory module 36 does not pass through the microcontroller 30. It should be
appreciated that the minimising of the processing load on the mi'crocontroller 30
reduces both heat generation by the microcontroller 30 énd power consumptioh
(leached from the host device 22). It should also be noted that the. data

_storage/retrieval on the non-volatile memory r‘nodule‘36 is carried out in a direct

manher in the first mode as the data does not pass through the microcontroller
30.

Whilst the foregoing description has described exemplary embodiméhfs, it \‘Ni"

be understood by those skilled in the technology concerned that many

9
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variations in details of design',' construction and/or operaiion may be made

- without departing from the present invention.

10
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CLAIMS

1. A portable data storage device with wireless functionality, the portable
storage device including: o

a digital switch circuit for controlling a flow of data in the portable storage
device; | | ' |

a non-volatile memory module coupled to the digital SW|tch curcwt the

‘ non-volatlle memory module being for stonng data;

~ an interface coupled to the dlgltal SWItch circuit for enabling the portable
data storage device to be used for data transfer with a host device; |
a microcontroller coupled to the dlgltal switch circuit for controlllng the
digital switch circuit; and - |
a wireless communications module coupled to the microcontroller for
wireless transmission/reception of data; _ ' o _
* wherein the microcontroller is configured to 'to'ggle amongst a lpIurality'o‘f
discrete modes of the digital swifch circuit. such that in 'et Ieest one of the
plurality of discrete modes the digital switch circuit diverts data away from the

microcontroller to reduce a processing load on the microcontroller.

2. The portable data storage device of claim 1, wherein the plurality of
dlscrete modes of the dlgltal switch circuit are: -

a first mode for data storage/retrieval between .the host device and ‘the
non-volatle memory module, the digital switch circuit allows data to  be,
channelled through the interface, the digital switch circuit and the non-volatile -
memory module;

a second mode for wireless data transmission/reception between the g

non-volatile memory module and a remote data repository, the digital switch

circuit allows data to be channelled through the digital switch circuit, the

mlcrocontroller and the wireless communlcatlons module; and
a third mode for transmission of instructions between the host dewce and f
the microcontroller, the digital switch circuit allows instructions to be channelled -

through the interface, and the digital switch circuit.
11
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3. The portable data storage device of either ‘claim 1 or 2, wherem the

microcontroller receives mstructlons from the host device.

4. The portable data storage device of any dne‘ of claims 1 — 3, wherein the

minimising of a processing load on the microcontrollef reduces both heat
generation by the microcontroller and power consumptlon Ieached from the host A

dewce

5. The portable data storage device of any one of claims 1 — 4, wherein the
data storage/retrieval on the non-volatile memory module is carried out in'a

direct manner in the first mode without passing through the microbontrdller.:

6. The portable data storage device of any one of claims 1 - 5, wherein the |
host device is selected from a grdup comprising: ' o
a digital camera; '
a mobile'phone; |
a positioning-navig'a_tion apparatus; |
a desktop computer; and

a portable computer.

7. A method for storing data in é portable storage device with wireless

- functionality, the portable storage device including:

a digital switch circuit for controlling a flow of data in the portable stofage
device; |

a non-volatile memory module coupled to the digital switch circuit, the
non-volatlle memory module being for storing data; _

" an interface coupled to the digital switch circuit for enabling the portable

data storage device to be used for data tfansfef with a host device;

a microcontroller coupled to the digitali switch circuit for cohtvro'lli.n:g the
digital switch circuit; and |

a wireless communications module coupled to the microcontroller for
12 ' '
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wireless transmission/reception of data;

the method including three discrete ‘modes; the three discrete modes
being mode A, mode B and mode C, -

- the mode A |nclud|ng toggling of the digital switch circuit by the
microcontroller to allow data to be channelled through the interface, the dlgltal
switch circuit and the non-volatile memory module for data storage/retrleval
between the host device and the non- volatlle memory module .

the mode B including toggling of the digital SW|tch circuit . by the
mlcrocontroller to allow data to be channelled through the digital switch circuit,
the microcontroller and the wireless communications module for wireless data
'transmlssmn/receptlon between the non-volatile memory module and a remote
data repository, and ’

the mode C including toggllng of the digital switch Cll‘CUlt by the
microcontroller to allow instructions to be channelled through the interface, and
the digital switch circuit fot transmission of instructions between the host devlc'e
and the microcontroller, o | | o '

wherein the digital switch clrcuit diverts data away from the
microcontroller and minimises. a processmg load on the mlcrocontroller in the

mode A

8. | The method of clalm 7, wherein the minimising of a processing load on
the microcontroller reduces both heat generatlon by the microcontroller and

power consumption leached from the host device.

9. The method of either claim 7 or 8, wherein data storage on the non-
volatile memory module is carried out in a direct manner in the mode A without

passing through the microcontroller.

10. The method of 'any one of claims 7 — 9, wherein the host device is
selected from a group comprising: .
a digital camera;

a mobile phone;
13.
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a positioning-'naVigation apparatus;
-a desktop computer; and

a portable computer.
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