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REMOVABLE MEMORY CARDS INCLUDING USB 
AND OTHER CONTROLLERS, CONNECTORS, 

AND METHODS OF OPERATING SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of and claims 
priority to application Ser. No. 10/895,666, ?led Jul. 21, 
2004 Which claimed priority to Korean Patent Application 
No. 2003-50500, ?led on Jul. 23, 2003, in the Korean 
Intellectual Property Of?ce, the disclosure of Which are 
incorporated herein in its entirety by reference. 

FIELD OF THE INVENTION 

[0002] The invention relates to a memory card, and more 
particularly, to a memory card and connector for a Universal 
Serial Bus (U SB) and a connection system thereof. 

BACKGROUND 

[0003] It is knoWn to use NAND ?ash memory in many 
types of read/Write memory cards such as: a Multi Media 
Card (MMC), a Secure Digital (SD) card, a Compact Flash 
(CF) card, and a memory stick, etc. A conventional MMC 
typically communicates only With an MMC type host, and 
therefore, may require a separate Universal Serial Bus 
(USB) reader to communicate With a USB host. HoWever, 
many problems arise When trying to add a USB function to 
a conventional MMC controller, such as hoW to provide the 
needed clocks for the USB interface. 

SUMMARY 

[0004] Embodiments according to the invention can pro 
vide removable memory card storage devices including usb 
and other controllers, connectors, and methods of operating 
same. Pursuant to these embodiments, a removable memory 
card can include a plurality of connector contacts including 
a Universal Serial Bus (U SB) controller module poWer 
contact and a separate controller module poWer contact 
con?gured to provide separate mutually exclusively applied 
voltage to the removable memory card. 

[0005] In some embodiments according to the invention, a 
Multi-Media Card (MMC)/ Secure Digital (SD) form-factor 
compliant memory card can include a plurality of connector 
contacts including a Universal Serial Bus (U SB) poWer 
contact and a separate MMC/SD poWer contact con?gured 
to provide separate voltage supplies to the MMC/SD form 
factor compliant memory card. In some embodiments 
according to the invention, the MMC/SD form-factor com 
pliant memory card is included in an MMC/ SD form-factor 
compliant singular housing. 

[0006] In some embodiments according to the invention, 
the MMC/ SD form-factor singular housing can have dimen 
sions of about 32 mm><about 24 mm><about 1.4 mm. In some 
embodiments according to the invention, the USB poWer 
contact can be a connector contact on a beveled edge of the 
MMC/SD form-factor compliant singular housing. In some 
embodiments according to the invention, the MMC/ SD 
poWer contact can be a connector contact at a center position 
on a straight edge of the MMC/SD form-factor compliant 
singular housing. 
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[0007] In some embodiments according to the invention, 
the plurality of contacts are arranged for USB or MMC/SD 
use on the straight edge from adjacent to the beveled edge 
as: a ?rst USB clock output/a NC, ?rst USB data input/CMD 
input, ?rst ground input, MMC/ SD poWer input, USB clock 
input/MMC clock input, second ground, second USB data 
input/MMC data input. 

[0008] In some embodiments according to the invention, 
the MMC/ SD form-factor compliant memory card operates 
according to a USB interface protocol via the plurality of 
connector contacts responsive to a USB voltage applied to 
the USB poWer contact and the MMC/ SD form-factor 
compliant memory card operates according to an MMC/SD 
interface protocol via the plurality of connector contacts 
responsive to an MMC/SD voltage applied to the MMC/SD 
poWer contact. 

[0009] In some embodiments according to the invention, 
the device can further include a non-volatile memory con 
?gured to store data for access. A Universal Serial Bus 
(U SB) interface controller can be coupled to the plurality of 
connector contacts and to the non-volatile memory, con?g 
ured to interface the MMC/ SD form-factor compliant 
memory card to a USB host device according to a USB 
interface protocol responsive to a USB voltage applied to the 
USB poWer contact. An MMC interface controller can be 
coupled to the plurality of connector contacts and to the 
non-volatile memory, con?gured to interface the MMC/SD 
form-factor compliant memory card to an MMC/SD host 
device according to an MMC/SD interface protocol respon 
sive to an MMC/ SD voltage applied to the MMC/ SD poWer 
contact. In some embodiments according to the invention, 
the USB voltage and the MMC/SD voltage are applied 
mutually exclusive of one another. 

[0010] In some embodiments according to the invention, a 
connector can include a Multi-Media Card (MMC)/Secure 
Digital (SD) form-factor compliant memory card connector 
interface including a plurality of ?rst contacts con?gured to 
interface to an MMC/SD form-factor compliant memory 
card. A standard Universal Serial Bus (USB) connector 
interface including a plurality of second contacts can be 
coupled to the plurality of ?rst contacts and con?gured to 
interface to a USB compliant host device. 

[0011] In some embodiments according to the invention, 
the plurality of ?rst contacts are arranged for USB or 
MMC/ SD use as: USB poWer input, a USB clock output/a 
NC, ?rst USB data input/CMD input, ?rst ground input, 
MMC/ SD poWer input, USB clock input/MMC clock input, 
second ground input, second USB data input/MMC data 
input. 

[0012] In some embodiments according to the invention, 
the connector can further include a voltage regulator coupled 
to the USB poWer input. A capacitor can be coupled betWeen 
the USB poWer input and the ?rst and second ground inputs. 
An oscillator circuit can be coupled betWeen the ?rst and 
second USB clock inputs. A ?rst impedance matching resis 
tor can be coupled to the ?rst USB data input and a second 
impedance matching resistor can be coupled to the second 
USB data input. 

[0013] In some embodiments according to the invention, 
the MMC/ SD form-factor compliant memory card connec 
tor interface is con?gured to removeably couple to a MMC/ 
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SD compliant singular housing. In some embodiments 
according to the invention, the removable MMC/SD com 
pliant singular housing can have dimensions of about 32 
mm><about 24 mm><about 1.4 mm. 

[0014] In some embodiments according to the invention, a 
removable memory system can include an MMC/SD form 
factor compliant memory card including a plurality of 
connector contacts including a Universal Serial Bus (U SB) 
poWer contact and a separate MMC/SD poWer contact 
con?gured to provide separate voltage supplies to the MMC/ 
SD form-factor compliant memory card and a connector. 
The connector can include an MMC/ SD form-factor com 
pliant memory card connector interface including a plurality 
of ?rst contacts con?gured to interface to the MMC/SD 
form-factor compliant memory card. A standard Universal 
Serial Bus (U SB) connector interface including a plurality of 
second contacts can be coupled to the plurality of ?rst 
contacts and con?gured to interface to a USB compliant host 
device. 

[0015] In some embodiments according to the invention, a 
method of interfacing an MMC/SD form-factor compliant 
memory card to a standard USB host device can include 
applying a USB voltage from the USB host to the MMC/ SD 
form-factor compliant memory card. Applying an MMC/ SD 
voltage to the MMC/ SD form-factor compliant memory card 
can be avoided While the USB voltage is applied. An access 
to a memory included in the MMC/SD form-factor compli 
ant memory card can be received from the a USB host. 
Signals received from the USB host included in the access 
to the MMC/ SD form-factor compliant memory card can be 
mapped to provide access to the memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a schematic vieW of an MMC/SD form 
factor compliant memory card according to some embodi 
ments of the invention. 

[0017] FIG. 2 is a table illustrating exemplary pin con 
?guration of the memory card of FIG. 1. 

[0018] FIG. 3 is a schematic vieW of an MMC/SD form 
factor compliant memory card connector according to some 
embodiments of the invention. 

[0019] FIG. 4 is a schematic vieW of a connector, a 
MMC/SD form-factor compliant memory card, and a USB 
host according to some embodiments of the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
ACCORDING TO THE INVENTION 

[0020] The invention noW Will be described more fully 
hereinafter With reference to the accompanying draWings, in 
Which embodiments of the invention are shoWn. HoWever, 
this invention should not be construed as limited to the 
embodiments set forth herein. Rather, these embodiments 
are provided so that this disclosure Will be thorough and 
complete, and Will fully convey the scope of the invention 
to those skilled in the art. In the draWings, the thickness of 
layers and regions are exaggerated for clarity. Like numbers 
refer to like elements throughout. As used herein the term 
“and/or” includes any and all combinations of one or more 
of the associated listed items. 

[0021] The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended 
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to be limiting of the invention. As used herein, the singular 
forms “a”, “an” and “the” are intended to include the plural 
forms as Well, unless the context clearly indicates otherWise. 
It Will be further understood that the terms “comprises” 
and/or “comprising,” When used in this speci?cation, specify 
the presence of stated features, integers, steps, operations, 
elements, and/or components, but do not preclude the pres 
ence or addition of one or more other features, integers, 
steps, operations, elements, components, and/or groups 
thereof. 

[0022] It Will be understood that When an element is 
referred to as being “connected” or “coupled” to another 
element, it can be directly connected or coupled to the other 
element or intervening elements may be present. In contrast, 
When an element is referred to as being “directly connected” 
or “directly coupled” to another element, there are no 
intervening elements present. 

[0023] It Will be understood that, although the terms ?rst, 
second, etc. may be used herein to describe various ele 
ments, these elements should not be limited by these terms. 
These terms are only used to distinguish one element from 
another. Thus, a ?rst element could be termed a second 
element Without departing from the teachings of the present 
invention. 

[0024] Unless otherWise de?ned, all terms (including tech 
nical and scienti?c terms) used herein have the same mean 
ing as commonly understood by one of ordinary skill in the 
art to Which this invention belongs. It Will be further 
understood that terms, such as those de?ned in commonly 
used dictionaries, should be interpreted as having a meaning 
that is consistent With their meaning in the context of the 
relevant art and Will not be interpreted in an idealiZed or 
overly formal sense unless expressly so de?ned herein. 

[0025] Referring to FIG. 1, a Multi-Media Card (MMC)/ 
Secure Digital (SD) form-factor compliant memory card (or 
memory card) 100 according to some embodiments of the 
invention includes a Universal Serial Bus (U SB) poWer pin 
(or contact) 8, a plurality of connection pins (or connector 
contacts) 1 through 7, and a controller 110. 

[0026] As used herein, the term “form-factor” means the 
physical siZe and shape of the memory card. Moreover, the 
form-factor of memory cards according to some embodi 
ments of the invention is described herein as a Multi-Media 
Card (MMC)/ Secure Digital memory card that has a siZe and 
shape that alloWs such memory cards to be used With other 
compliant devices, such as readers. As knoWn to those 
skilled in the art, SD represents a later developed version of 
the MMC standard Which may alloW MMC compliant 
memory cards to be used With SD compliant devices. In 
some embodiments according to the invention, MMC/SD 
form-factor compliant devices measure about 32 mm><about 
24 mm><about 1.4 mm and can be shaped substantially as 
shoWn in FIGS. 1 and 4. The MMC and SD standards are 
discussed further on the World-Wide-Web at “WWW.mmca 
.org.” 

[0027] The memory card 100 can be implemented accord 
ing to various types (or standards) such as MMC and SD. 
For convenience, an MMC memory card Will be described 
as an example of the memory card. The controller 110 
communicates With an external host (not shoWn) through the 
USB poWer pin 8 and the connection pins 1 through 7. The 
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controller 110 includes a ?rst controller module 120 for 
controlling communication With a USB host (not shown) 
and a second controller module 130 (such as an MMC 
interface controller) for controlling communication With a 
host (not shoWn) other than a USB host. 

[0028] The ?rst controller module 120 operates in 
response to a supply voltage (such as a USB voltage) applied 
to the USB poWer pin 8. The second controller module 130 
operates in response to a supply voltage (such as an MMC 
voltage) applied through a source voltage pin 4 among the 
plurality of connection pins 1 through 7. As shoWn in FIG. 
1, in some embodiments according to the invention, the 
source voltage pin 4 is located at a center position among the 
pins on the straight edge of the memory card. In some 
embodiments according to the invention, the controllers and 
the pins are included as part of a singular housing that can 
be compliant With the mechanical dimensions speci?ed as 
part of the different memory card standards (such as MMC 
and SD). 

[0029] Hereinafter, the operation of the memory card 100 
is described in detail With reference to FIG. 1. The memory 
card 100 includes the USB poWer pin (or connector contact) 
8 as a separate pin for receiving a USB voltage from an 
external USB host (not shoWn). As shoWn in FIG. 1, in some 
embodiments according to the invention, the USB poWer pin 
8 can be located on a beveled edge of the memory card, 
Whereas the remaining plurality of pins are arranged along 
a straight edge of the memory card. It Will also be under 
stood that in some embodiments according to the invention, 
the USB poWer pin can be located at the opposite end of the 
edge. The ?rst controller module 120 operates in response to 
the source voltage applied from the USB host via the USB 
poWer pin 8. The second controller module 130 operates in 
response to a source voltage applied from a MMC host (not 
shoWn). The USB poWer pin 8 is separate from a pin (or 
contact) for applying a source voltage to the second con 
troller module 130 mutually exclusive of poWer being 
applied to the ?rst controller module 120 via the USB poWer 
pin 8. In other Words, if one of the ?rst controller module 
120 and the second controller module 130 receives the 
respective source voltage and operates, the other controller 
module does not operate. 

[0030] That is, in some embodiments according to the 
invention, the operations of the ?rst controller module 120 
and the second controller module 130 are not separated by 
a speci?c recognition protocol but are divided by individu 
ally applying a source voltage. As a result, the ?rst controller 
module 120 and the second controller module 130 can be 
included in the memory card 100, Without the separately 
applied source voltages interfering. 

[0031] In some embodiments according to the invention, 
While the ?rst controller module 120 operates, the second 
controller module 130 may not consume current. Likewise, 
While the second controller module 130 operates, the ?rst 
controller module 120 may not consume current. FIG. 2 is 
a table for explaining the pin con?guration of the memory 
card of FIG. 1. 

[0032] Hereinafter, the pin connections of the ?rst con 
troller module 120 and the second controller module 130 
Will be described With reference to FIGS. 1 and 2. Referring 
to FIG. 1, the memory card 100 has connection pins 1 
through 7 as folloWs: an RSV pin 1, a command pin 2, 
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ground pins 3 and 6, a source voltage pin 4, a clock pin 5, 
and a data pin 7. If the memory card 100 is connected to an 
external host. (not shoWn) other than a USB host (not 
shoWn), that is, if the second controller module 130 is used, 
the RSV pin 1 is not connected and the command pin 2, the 
ground pins 3 and 6, the clock pin 5, and the data pin 7 are 
connected. If the memory card 100 is connected to an 
external USB host (not shoWn), that is, if the ?rst controller 
module 120 is used, the ?rst controller module 120 receives 
a clock signal through the clock pin 5 among the plurality of 
connection pins 1 through 7 and outputs the clock signal 
through the RSV pin 1. 

[0033] In some embodiments according to the invention, 
the memory card 100 receives a clock signal generated by a 
crystal oscillator (not shoWn) via the clock pin 5 and outputs 
the clock via the RSV pin 1. In some embodiments accord 
ing to the invention, Where the memory card 100 receives a 
clock signal generated from an oscillator, only one of the 
clock pin 5 and the RSV pin 1 is used. Thus, the memory 
card 100 receives data through the command pin 2 and 
inversed data through the data pin 7. The ?rst controller 
module 120 receives a source voltage applied from the USB 
host (not shoWn) through the USB poWer pin 8. 

[0034] The ?rst controller module 120 and the second 
controller module 130 share the ground pins 3 and 6 among 
the plurality of connection pins 1 through 7. In some 
embodiments according to the invention, the ?rst controller 
module 120 may further include a regulator (not shoWn) for 
controlling a level of a source voltage applied through the 
USB poWer pin 8. The regulator acts to change the source 
voltage (generally, 5V) of the USB host into a voltage of 
3.3V. In some embodiments according to the invention, the 
regulator may be located outside of the memory card 100. If 
located outside, the ?rst controller module 120 receives a 
source voltage passed through the regulator at a source 
voltage of 3.3V through the USB poWer pin 8. If the 
regulator is located in the ?rst controller module 120, a 
source voltage of 5V is received through the USB poWer pin 
8. 

[0035] In some embodiments according to the invention, 
other source voltages for circuits (not shoWn) in the con 
troller 110 of the memory card 100 excluding the ?rst 
controller module 120 and the second controller module 130 
are received through the USB poWer pin 8 or the source 
voltage pin 4. 

[0036] A source voltage to be supplied to the NAND ?ash 
memory 140 in the memory card 100 is received through the 
USB poWer pin 8 or the source voltage pin 4, or is provided 
by the controller 110. To operate the memory card 100 of 
FIG. 1 in connection With the external USB host, devices, 
such as an oscillator for generating clocks or resistors, may 
be needed. Therefore, in some embodiments according to 
the invention, a connector alloWing communication betWeen 
the memory card 100 and the USB host can include the 
needed components. 

[0037] Referring to FIG. 3, a connector 300 according to 
some embodiments of the invention includes a pin 38 for 
supplying USB poWer, a plurality of supply connection pins 
31 through 37, and a USB interface 310. The connector 300 
communicates With an external memory card (not shoWn) 
through the USB poWer supply pin 38 and the supply 
connection pins 31 through 37, and communicates With an 
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external USB host (not shown) via the USB interface 310. 
The connector 300 includes a clock oscillator circuit 320 for 
applying a clock signal to a memory card (not shoWn) and 
an impedance matching unit 330 for impedance matching of 
data and inversed data applied from a USB host (not shoWn). 

[0038] In some embodiments according to the invention, 
the clock oscillation circuit 320 may be an oscillator or a 
crystal oscillator. The crystal oscillator is connected betWeen 
a connection clock output pin 31 and a connection clock 
input pin 35 among the plurality of supply connection pins 
31 through 37. The crystal oscillator outputs a clock signal 
to the memory card through the connection clock output pin 
31 and receives a clock signal through the connection clock 
input pin 35. If the clock oscillation circuit 320 is an 
oscillator, the clock signal is applied to the memory card 
through one of the connection clock output pin 31 and the 
connection clock input pin 35. 

[0039] In some embodiments according to the invention, 
the impedance matching unit 330 includes a ?rst resistor R1 
and a second resistor R2. The ?rst resistor R1 is serially 
connected betWeen a connection data pin 32 among the 
plurality of supply connection pins 31 through 37 and the 
USB interface 310. The ?rst resistor R1 has a resistance 
value of about 22-449. 

[0040] In some embodiments according to the invention, 
the second resistor R2 is serially connected betWeen a 
connection inversed data pin 37 among the plurality of 
supply connection pins 31 through 37 and the USB interface 
310. In some embodiments according to the invention, the 
second resistor R2 has a resistance value of about 22-449. 

[0041] To receive data and inverted data from an external 
USB host (not shoWn), a line that transmits the data and 
inversed data and a line that receives the data and inverted 
data may be impedance-matched. Accordingly, the ?rst 
resistor R1 and the second resistor R2 are resistors for 
impedance matching. 

[0042] Connection ground pins 33 and 36 among the 
plurality of supply connection pins 31 through 37 are 
connected to a shielding ground of an external USB con 
nected With the USB interface. There are generally four 
buses for USB communication and the shielding ground 
exists outside a cable surrounding the four buses. The 
shielding ground is connected to the connection ground pins 
33 and 36. In the connector 300, capacitors CAP1 and CAP2 
for stabiliZing a source voltage transmitted through the USB 
poWer supply pin 38 are connected betWeen the USB poWer 
supply pin 38 and the connection ground pins 33 and 36. 

[0043] The connector 300 can further include a regulator 
340 for controlling a source voltage level applied through 
the USB poWer supply pin 38, betWeen the USB poWer 
supply pin 38 and the USB interface 310. 

[0044] The regulator 340 changes a source voltage of 5V 
into a voltage of 3V. The regulator 340 can be located in the 
connector 300 or the ?rst controller module 120 of the 
memory card 100 of FIG. 1. 

[0045] Generally, to operate a USB driver at full speed, a 
pull-up resistor of about 3.3 KQ should be connected to a 
bus to Which data is applied. Also, if a device including a 
pull-up resistor is connected to a USB host (not shoWn), the 
USB host recogniZes that a USB client is connected. In some 
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embodiments according to the invention, the pull-up resistor 
is not located in the connector 300, but is connected to a pad 
of a data input bulfer (not shoWn) in the ?rst controller 
module 120 of the memory card 100 of FIG. 1 so as to 
prevent an error from being generated When the connector 
300 is connected to the USB host Without the memory card 
100 of FIG. 1. 

[0046] As such, the connector 300 of FIG. 3 includes the 
clock oscillation circuit 320, the ?rst and second resistors R1 
and R2, etc., Which.,have not been installed in the memory 
card due to a thickness limitation in thickness of the memory 
card (so that, for example, the memory card can be form 
factor compliant). The connector connects a memory card 
(not shoWn) With a USB host (not shoWn). 

[0047] Referring to FIG. 4, the connection system accord 
ing to some embodiments of the invention includes a 
memory card 100 and a connector 300. The memory card 
100 includes a plurality of connection pins and a separate 
USB poWer pin for communication With a USB host 420. 
The connector 300 communicates With the memory card 100 
using a USB poWer supply pin and a plurality of supply 
connection pins, and communicates With the USB host 420 
using a USB interface. 

[0048] The memory card 100 includes a controller 110. 
The control 110 includes a ?rst controller module (not 
shoWn) for controlling communication With the USB host 
420 and a second controller module (not shoWn) for con 
trolling communication With a host 410 other than the USB 
host 420. The ?rst controller module operates in response to 
a source voltage applied through a USB poWer pin. The 
second controller module operates in response to a source 
voltage applied through a source voltage pin among a 
plurality of connection pins. The connector 300 includes a 
clock oscillation circuit (not shoWn) for applying a clock 
signal to the memory card 100 and an impedance matching 
unit (not shoWn) for matching impedance of data and 
inversed data applied from the USB host 420. 

[0049] The memory card 100 further includes a separate 
USB poWer pin and receives a source voltage transferred 
from the USB host 420 via the connector 300 through the 
USE poWer pin. The USB poWer pin is added at a location 
1 or 2 of the memory card 100. If the memory card 100 is 
a high speed MMC, the USB poWer pin is added at a location 
3. 

[0050] If the memory card 100 is connected to the USB 
host 420 through the connector 300, the ?rst controller 
module 120 in the memory card 100 operates. If the memory 
card 100 is connected to the MMC host 410, the second 
controller module 130 in the memory card 100 operates. 

[0051] The construction and operation of the memory card 
100 and connector 300 have been described With reference 
to FIGS. 1 through 3, and therefore, the detailed descriptions 
thereof are omitted. 

[0052] As described above, a memory card, a connector, 
and a connection system for connecting the memory card 
With the USB host, according to the invention, can increase 
expandability and ef?ciency of the memory card by alloWing 
communication betWeen the memory card and the USB host. 

[0053] While the invention has been particularly shoWn 
and described With reference to exemplary embodiments 
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thereof, it Will be understood by those of ordinary skill in the 
art that various changes in form and details may be made 
therein Without departing from the spirit and scope of the 
invention as de?ned by the following claims. 

What is claimed: 
1. A memory card comprising: 

a controller Which controls communication With external 
hosts through connection pins, Wherein the controller 
comprises ?rst and second controller modules that are 
con?gured to be poWered by respective separate source 
voltages applied thereto at different times. 

2. A memory card according to claim 1 Wherein the 
memory card further comprises: 

a Multi-Media Card (MMC)/Secure Digital (SD) form 
factor compliant memory card connector interface 
including a plurality of ?rst contacts con?gured to 
interface to an MMC/SD form-factor compliant 
memory card via the ?rst controller module; and 

a standard Universal Serial Bus (USB) connector inter 
face including a plurality of second contacts coupled to 
the plurality of ?rst contacts and con?gured to interface 
to a USB compliant host device via the second con 
troller module. 

3. A memory card according to claim 1 Wherein the 
second controller module consumes substantially no current 
While a source voltage is applied to the ?rst controller 
module. 

4. A memory card according to claim 1 Wherein the ?rst 
and second controller modules use the same recognition 
protocol. 

5. A memory card according to claim 1 Wherein the 
memory card comprises a Multi-Media Card (MMC)/ Secure 
Digital (SD) form-factor compliant memory card. 

6. A memory card, comprising: 

a ?rst controller module; and 

a second controller module, 

Wherein the ?rst controller module consumes substan 
tially no current While the second controller module 
operates. 
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7. A memory card according to claim 6 Wherein the 
second controller module consumes substantially no current 

While the ?rst controller module operates. 

8. A memory card according to claim 6 Wherein the ?rst 
and second controller modules are divided by individually 
applying a source voltage. 

9. A memory card according to claim 8 Wherein the ?rst 
and second controller modules are not separated by a 
recognition protocol. 

10. A memory card according to claim 6 Wherein the 
memory card comprises a Multi-Media Card (MMC)/ Secure 
Digital (SD) form-factor compliant memory card. 

11. A method of operating a Multi-Media Card (MMC)/ 
Secure Digital (SD) form-factor compliant memory card, the 
method comprising: 

applying a ?rst source voltage to a ?rst controller module, 
in the MMC/ SD form-factor compliant memory card, 
responsive to a command to operate the ?rst controller 
module; and 

blocking a second source voltage to a second controller 
module, responsive to the command to operate the ?rst 
controller module. 

12. A method according to claim 11 further comprising: 

applying the second source voltage to the second control 
ler module, responsive to the command to operate the 
second controller module; and 

blocking the ?rst source voltage to the ?rst controller 
module, responsive to the command to operate the 
second controller module. 

13. A method according to claim 12 Wherein the ?rst 
controller module consume substantially no current When 
the ?rst source voltage is blocked and the second controller 
module consumes substantially no current When the second 
source voltage is blocked. 


