
DUAL-INTERFACE CONVERTER OF MINIATURE MEMORY CARD  1.
Field of the Invention The present invention relates
to a dual-interface converter of a miniature  memory
card, and more particularly to a dual-interface
converter that can be 5 used as a wireless or wired
interface to adapt a miniature memory card to a
standard memory card. 2. Description of Related Art As
digital technology age comes, portable electronic
products have been  digitalized as the multi-function
devices to meet consumers' requirements. For  10
example, cell phones can be used to take pictures and
play MP3 files, and digital cameras have dynamic video
recording function. The most common storage  media for
these electronic devices are memory cards. Many
well-known  companies have designed and popularized
different types of memory cards for  most kinds of
electronic devices. To this day, the miniature memory
card for cell 15 phone or digital camera is able to
store a large quantity of data. The size of the  early
SD memory card and MMC memory card is like a stamp.
However, the  present miniature memory card (MMC
MICRO) developed by Samsung, a  South Korea electronic
company, has a smaller size (12mm x 14mm x 1.1mm)
than early standard memory card. 20 Transmitting data
in the miniature memory card to a computer may
experience some difficulties even though the memory
card can be easily installed  in the electronic
devices. For example, most of combo card readers,
which can be  built in or externally connected to the
computer, do not support the miniature  memory cards.
Therefore, the miniature memory card is often sold 2  



accompanying with a converting cartridge. With
reference to Figs. 15 and 16, the conventional
converting cartridge  (70) for the miniature memory
card (80) is sized as a standard MMC memory  card. The
converting cartridge (70) has a slot (71) where the
miniature memory 5 card (80) is inserted and has a MMC
interface (72) that can electronically and
correspondingly connect to the miniature memory card
(80). Because the  standard MMC card differs from the
miniature memory card (80) only in their  sizes, the
simple modification to the structures can allow a MMC
card- compatible card reader to read or write the
miniature memory card (80). 10 However, for most of
the personal computer users, the combo memory  card
reader is not a popularized fundamental device. Even
though the miniature  memory card (80) is sold with
the converting cartridge (70), computer users who
have no card reader are unable to utilize the card
(80). Therefore, the invention provides a novel
dual-interface converter of a  15 memory card to
mitigate or obviate the aforementioned problem. The
main objective of the present invention is to provide
a dual-interface  converter for a miniature memory
card, wherein the converter uses either a  memory card
interface or a product interface to connect to a card
reader or an  electronic device. The card reader or
the electronic device can read or write data  20 of
the miniature memory card. To achieve the main
objective, the converter comprises a cartridge and a
converter module mounted in the cartridge. The
cartridge is compatible with a  standard memory card
and forms a slot, a product interface and a memory
card  interface. The converting module in the
cartridge is connected among the 3  



memory card interface, the product interface and the
slot. Other objectives, advantages and novel features
of the invention will  become more apparent from the
following detailed description when taken in
conjunction with the accompanying drawings. 5 In the
drawings: Fig. 1 is a top perspective view of a first
embodiment of a dual-interface  converter in
accordance with the present invention; Fig. 2 is a
bottom perspective view of the dual-interface
converter of Fig.  1; 10 Fig. 3 is an exploded
perspective view of the dual-interface converter of
Fig. 1; Fig. 4 is a circuit diagram of a converting
module of the dual-interface  converter in accordance
with the present invention; Fig. 5 is a top
perspective view of the dual-interface converter of
Fig. 1  15 holding a miniature memory card; Fig. 6 is
a bottom perspective view of the dual-interface
converter of the  present invention assembled with the
miniature memory card; Fig. 7 is a perspective view of
the dual-interface converter of Fig. 1  compensated by
a protect cover; 20 Fig. 8 is a perspective view of a
second embodiment of a dual-interface  converter in
accordance with the present invention; Fig. 9 is a
perspective view of a third embodiment of a
dual-interface  converter in accordance with the
present invention; Fig. 10 is a perspective view of a
fourth embodiment of a dual-interface 4 



converter in accordance with the present invention;
Fig. 11 is a circuit diagram of a dual-interface
converter using a wireless  USB interface in
accordance with the present invention; Fig. 12 is a
perspective view of the dual-interface converter with
a 5 wireless USB interface of a first embodiment in
accordance with the present  invention; Fig. 13 is a
perspective view of the dual-interface converter with
a  wireless USB interface of a second embodiment in
accordance with the present  invention; 10 Fig. 14 is
a circuit diagram of a dual-interface converter with a
wireless  RFID interface in accordance with the
present invention; Fig. 15 is an exploded perspective
view of a conventional memory card  assembly including
a memory card and a converting cartridge; and Fig. 16
is another exploded perspective view of the
conventional  15 memory card assembly of Fig. 15. With
reference to Figs. 1 and 2, a dual-interface converter
of the present  invention has a cartridge appearance
similar to a standard memory card. The  cartridge has
a housing (10) to hold a miniature memory card (80)
and uses either  a standard memory card interface or a
product interface to transmit data between 20 the
miniature memory card (80) and a target electronic
device (not shown). The  product interface can be
either a wired communicating protocol such as USB and
IEEE 1394 standards, or a wireless communication
standard including, for  example, RFID (Radio
Frequency IDentification), Bluetooth, wireless LAN or
wireless USB. The USB interface of the wired
communication standard is used 5  



as an example in the following description. With
reference to Fig. 3, in addition to the housing (10),
the cartridge  comprises a converting module (20)
mounted in the housing (10). The housing  (10) is
formed by a top shell (11) and a bottom shell (12)
correspondingly 5 assembled together. Both the top
shell (11) and the bottom shell (12) have an
interface side (not numbered). The top shell (11)
further forms a platform (not  numbered) that extends
outward from an opposite edge of the interface side.
The  bottom shell (12) has a U-shaped frame (16)
corresponding to the platform.  When the two shells
(11, 12) are assembly together, the platform and the U
10 shaped frame (16) form a protruding. Multiple
through holes (14) are defined on  the bottom shell
(12) along the interface side. Moreover, a notch (15)
is defined  at one edge of the top shell (11) and the
bottom shell (12). The two notches (15)  form a slot
(17) when the two shells (11, 12) are correspondingly
assembled  together. Thus, the miniature memory card
(80) can be inserted into the housing  15 (10) through
the slot (17). The converting module (20) in the
housing (10) comprises a main circuit  board (21) and
an auxiliary circuit board (23). The main circuit
board (21) forms  an adapting circuit and a
card-reading control circuit (25), both will be
discussed  later accompanying with Fig. 4. 20 The main
circuit board (21) is shaped to correspond to the
shells (11, 12)  and includes a top surface and a
bottom surface. Multiple contacts (22) as the  memory
card interface are formed on the bottom surface of the
main circuit  board (21) and respectively
corresponding to the through holes (14) of the  bottom
shell (12). The memory card interface can be, but not
limited to, the SD, 6  



MMC, MS or MS DUO memory card interface. The auxiliary
circuit board (23) is connected to the bottom surface
of the  main circuit board (21) and has multiple
signal contacts (230) at the bottom  surface as the
USB product interface to connect to a USB port of a
target 5 electronic device. The signal contacts (230)
electronically connect to the card- reading control
circuit through the adapting circuit. When the main
circuit board  (21) together with the auxiliary
circuit board (23) are held between the shells (11,
12), the auxiliary circuit board (23) is surrounded by
the frame (16). The main circuit board (21) further
has a connector (24) to connect the  10 miniature
memory card (80). The connector (24) in this
embodiment is formed  by multiple terminals mounted
onthe main circuit board (21). With reference to Fig.
4, the control circuit (25) of the converting  nodule
(20) has four terminals VPF, VPH, VMF and VMH
connecting to the  signal contacts (230) of the
product interface and uses terminals DATO to DAT3, 15
CLK and CMD connecting to the connector (24) through a
first switch bus. The  first switch bus is composed of
multiple switching modules (U9A-U11A and  U913-U11B).
The connector (24) is compatible with Micro SD, MMC
Micro or  MS Micro(M2) standards. The multiple
contacts (22) as the memory card  interface are
correspondingly connected to the terminals of the
connector (24) 20 through the adapting circuit on the
main circuit board (21). The operations of the
switching modules (U9A to U11A and U9B to Ul lB) and
the card-reading  control circuit (25) are depended on
whether the USB interface of the cartridge is
connected to a USB port of the electronic device. When
the signal contacts (230)  connect to the USB port of
the electronic device, a DC voltage VCC_UPCB 7  



from the electronic device is transmitted to and
processed by a voltage regulator  (26) of the
converting module (20). The voltage regulator (26)
outputs a first  operating voltage VDD to the
card-reading control circuit (25) and all switching
modules (U9A to U1 1A and U9B to Ul lB). The operating
voltage VDD passing 5 through an electronic switch
(Q3) is defined as a second operating voltage VCC3.
The second operating voltage VCC3 is also output to
all switching modules  (U9A to U1 1A and U9B to U1
1B). The first operating voltage VDD controls  whether
the switching module should be conducted. The second
operating  voltage VCC3 is used as an operating
voltage for each switching module (U9A 10 to Ul IA and
U9B to Ul1B). The miniature memory card (80) can
connect to the  card-reading control circuit (25)
through the conducted switching modules (U9A  to U1 1A
and U9B to U1 1B). Since the card-reading control
circuit (25) is  connected to the USB port of the
electronic device, the electronic product is able  to
access the miniature memory card (80) through the
card-reading control 15 circuit (25). With reference
to Figs. 5 and 6, if the miniature memory card (80)
has  been inserted to the cartridge, the converter can
connect to the USB port by the  product interface. The
memory card interface and the product interface in the
foregoing embodiment are formed on the same surface of
the cartridge. However  20 both of the interfaces can
be respectively formed on opposite surfaces. With
reference to Fig. 7, however an optional U-shaped
protect cover  (13) can be used to compensate the
cartridge to form a substantially rectangular
converter by mounting the optional protect cover (13)
to the protruding. The  compensated cartridge has the
same appearance as a standard memory card. In g  



addition to the compensating, the protect cover (13)
can prevent the protruding  from snapping. However,
without the compensation of the protect cover (13),
the  cartridge still can be easily inserted to the
memory card reader. With reference to Figs. 3 and 7,
the protect cover (13) is formed by a  5 U-shaped body
with a groove (130). The protruding can slip into the
protect  cover (13) along the groove (130). In this
embodiment a metal plate (18) is  further mounted to
one side of the U-shaped body. The dual-interface
converter in accordance with the present invention
can be formed to different embodiments as described
hereinafter. The size and  10 shape of the housing
(10) are the same as a standard memory card. The
product interface in the following embodiments can be
held in the housing (10). With reference to Fig. 8,
the housing (10) has an opening (not numbered)
defined at one side opposite to the memory card
interface. The product interface  (29) is pivotally
mounted in the opening of the housing (10). When the
product 15 interface (29) is turned outward and
protruding from the housing (10), the  cartridge can
connect to a compatible connector such as the USB port
of the  electronic device by the product interface
(29). When the product interface (29)  iq received in
the opening, the housing (10) has the shape of a
standard memory  card. 20 With reference to Fig. 9,
the housing (10) has a space where the product
interface (29) is movably held. The product interface
(29) can be horizontally  drew from or pushed into the
housing (10) along the space. When the product
interface (29) is drew from the housing (10), the
cartridge can connect to a  compatible connector of
the electronic device by the product interface (29). 9



After the product interface (29) is held in the space,
the shape of the housing (10)  is identical to a
standard memory card. With reference to Fig. 10, the
housing (10) is defined with a recess (19)  to hold
the product interface (29). The product interface (29)
is pivotally 5 mounted at opposite sides of the recess
(19) as a foldable connector. When the  product
interface (29) is completely folded in the recess
(19), the housing (10)  has the appearance the same as
the standard memory card suitable for directly
inserting to a card reader. When the product interface
(29) is lifted and protruding from the housing (10),
the product interface (29) can connect to a  10
compatible port of the electronic device. In another
embodiment the dual-interface converter in accordance
with  the present invention can serve as a portable
storage media. To achieve the  function, a memory
module (27) and a memory card control circuit (28) are
formed in the converter. Both of them are preferably
formed in the converting  15 module (20). With
reference to Fig. 4, the memory module (27) is
connected to the  memory card control circuit (28).
The memory card control circuit (28) connects  to the
contacts (22) through a second switch bus and also
connects to the card- rgading control circuit (25)
through the switching modules (U9A to U1 1A and 20 U9B
to U11B) of the first switch bus. The second switch
bus is composed of  multiple switching modules (U14A
to U16A and U14B to U1 6B). The operating voltage VCC3
for all switching modules (U9A to U1 IA  U9B to U1
113, U14A to U16A and U14B to U16B) is output from the
electronic  device when the converter connects to USB
port of the electronic device. When 10  



the converter disconnects from the electronic device
and turns to link to a  compatible card reader by the
memory card interface, the card reader can  provide
the operating voltage VCC3. The operations of the
switching modules (U14A to U16A and U14B to  5 U16B)
and the memory card control circuit (25) are depended
on whether the  connector (24) is connected to the
miniature memory card (80). The connector  (24) has a
detecting pin (Card Detect) connecting to all control
pins (C) of all  switching modules (U14A to U16A and
U14B to U16B). When the miniature  memory card (80)
connects to the connector (24), the converter only
serves as a 10 converting device and the detecting pin
(Card Detect) will disable all switching  modules
(U14A to U16A and U14B to U16B). As a result, the
memory module  (27) and the memory card control
circuit (28) have no connections to the card- reading
control circuit (25) and the standard memory card
interface. If the miniature memory card (80) is not
inserted in the converter, the  15 converter can
connect to either an electronic device or a card
reader, with the  standard memory card interface or
the USB interface to. The memory card  control circuit
(28) accordingly connects to the contacts (22) or the
card-reading  control circuit (25) through the
switching modules (U9A to Ul IA and U9B to  Ul1B).
Therefore, the converter is used as a portable data
storage media for the 20 electronic device, or further
compensated to form a standard memory card (as  shown
in fig. 7) to connect to the card reader or any
electronic product. With reference to Fig. 11, the
circuit is similar to Fig. 4 but a wireless
communicating interface is used to replace the
original wired interface. As an  example, the wireless
communicating interface is a wireless USB interface. A
card-reading control circuit (25') incorporated with a
wireless interface  



controller replaces the original card-reading circuit
(25). Signal input and output  pins (Rfin, Rfout) of
the card-reading control circuit (25') are connected
to an  antenna (252) through a RF matching circuit
(251) to wirelessly transmit or 5 receive data. With
reference to Fig. 12, although the original USB
interface has been  replaced by a wireless USB
interface, the auxiliary circuit board (23') remains
on the housing (10). Data pins on the auxiliary
circuit board (23') are removed  and only power pins
(231) are kept to conduct operating voltage from the
USB 10 port of an electronic device to the converting
module (20) in the housing (10).  With reference to
Fig. 13, in the situation that the converter has
incorporated  with the internal operating voltage, the
auxiliary circuit board (23') is not  necessary. The
shape of the housing (10') of the converter meets the
standards of  a memory card. 15 With reference to Fig.
14, another kind of the wireless communicating
standards is used. The embodiment uses the RFID
communicating technique to  achieve wireless data
transmission. An RFID controller is incorporated with
the  card-reading control circuit (25 "). A data input
pin (DI) and a data output pin  (DO) of the
card-reading control circuit (25") are connected to a
20 transmitting/receiving circuit (253). Since the
electromagnetic induction effect  can generate the
operating voltage, the converter does not need the
auxiliary  circuit board. Other wireless communicating
technologies such as Bluetooth or  Wireless LAN are
also practicable for the converter, not limited to the
foregoing 12  wireless USB and RFID standards. 



In conclusion, since the miniature memory card can be
held by the  cartridge with the shape of a standard
memory card, any compatible card reader  or the
electronic product with the memory card slot can
utilize the miniature 5 memory card through the
converter. In situation where no compatible card
reader  exists, the electronic device still can read
or write data in the miniature memory  card by
connecting the product interface such as the USB or
IEEE 1394  interfaces of the converter to a correspond
data transmission port in the  electronic device. In
addition to the wired data transmitting protocol, the
product 10 interface can be a wireless communicating
interface, for example the Bluetooth,  wireless LAN or
wireless USB. Further, an optional memory module and a
memory card control circuit  can be formed in the
converter, whereby the converter can be used as a
removable or a portable data storage media. 13
CLAIMS: 1. A dual-interface converter for a miniature
memory card (80), the  converter comprising: a
cartridge compatible with a standard memory card and
comprising: 5 a slot (17) defined in the cartridge,
wherein the miniature memory  card (80) is inserted to
the cartridge through the slot (17); a product
interface (29) formed on the cartridge for connecting
to  an electronic device ; and a standard memory card
interface formed on the cartridge; 10 a converting
module (20) held in the cartridge and connected among
the  standard memory card interface, the product
interface (29) and the slot (17). 



2. The dual-interface converter as claimed in claim 1,
the converting  module (20) comprising: a main circuit
board (21) with an adapting circuit and a card-reading
15 circuit (25); multiple contacts (22) mounted on the
main circuit board (21) to serve as  the standard
memory card interface and electronically connect to
the adapting  circuit; and a connector (24) composed
of multiple terminals mounted on the main  20 circuit
board (21) to electronically contact to the miniature
memory card (80)  held in the cartridge. 3. The
dual-interface converter as claimed in claim 2, the
card-reading  control circuit (25) connecting to the
miniature memory card (80) through at  least one
switch bus that is composed of multiple switching
modules, wherein 14  operations of the switching
modules are determined by statuses of the product
interface (29). 4. The dual-interface converter as
claimed in claim 2, the main circuit  board (21)
further comprising multiple signal contacts (230) that
serve as the  5 product interface (29) and connect to
the card-reading control circuit (25)  through the
adapting circuit. 5. The dual-interface converter as
claimed in claim 4, wherein the  multiple signal
contacts (230) are formed on an auxiliary circuit
board (23) that  electronically connects to the main
circuit board (21). 10 6. The dual-interface converter
as claimed in claim 5, wherein the  product interface
(29) is a wired communication interface of a USB
interface or  



an IEEE 1394 interface. 7. The dual-interface
converter as claimed in claim 2, wherein the
converter serves as a portable storage media by
forming a memory module (27)  15 and a memory card
control circuit (28) on the main circuit board. 8. The
dual-interface converter as claimed in claim 7,
wherein a switch  bus composed of multiple switching
modules is connected between the memory  card control
circuit (28) and the standard memory card interface,
and is  controlled by a detecting pin of the connector
(24). 20 1 9. The dual-interface converter as claimed
in claim 2, the card-reading  control circuit
(25')(25") incorporated with a wireless communication
controller. 10. The dual-interface converter as
claimed in claim 9, wherein the  wireless
communication controller is a RFID controller, and the
card-reading 15  control circuit (25 ") uses a data
input pin and a data output pin to connect to a
transmitting/emitting circuit (253). 11. The
dual-interface converter as claimed in claim 9,
wherein the  wireless communication controller is a
wireless USB controller, and the card- 5 reading
control circuit (25') is connected to an antenna (252)
through a RF  matching circuit (251). 12. The
dual-interface converter as claimed in claim 2, the
cartridge  comprising a housing (10) on which the
standard memory card interface and the  product
interface (29) are formed at opposite positions. 10
13. The dual-interface converter as claimed in claim
12, the housing (10)  having: 



a first side; a second side opposite to the first
side; and an opening defined in the second side,
wherein the standard memory 15 card interface is
formed at the first side and the product interface
(29) is pivotally  mounted in the opening to be turned
inside or outside the opening. 14. The dual-interface
converter as claimed in claim 12, the housing (10)
having: a first side; 20 a second side opposite to the
first side; and a space defined the second side,
wherein the standard memory card  interface is formed
at the first side and the product interface (29) is
movably  mounted in the space to be drawn out from the
housing or pushed into the  housing. 16  15. The
dual-interface converter as claimed in claim 12, the
housing (10)  having: a first side; a second side
opposite to the first side; and 5 a recess (19)
defined in the housing (10) near the second side,
wherein  the product interface (29) is pivotally
mounted at opposite sides of the recess (19)  as a
foldable connector. 16. The dual-interface converter
as claimed in claim 12, the housing (10)  having: 10 a
first side formed with the standard memory card
interface; a second side with a protruding opposite to
the first side, wherein the  



product interface (29) is formed at the protruding; a
third side connected between the first side and the
second side; and  the slot (17) defined in the third
side for the miniature memory card.  15 17. The
dual-interface converter as claimed in claim 12,
wherein the standard memory card interface and the
product interface (29) are formed on the  same surface
of the housing (10). 18. The dual-interface converter
as claimed in claim 12, wherein the  standard memory
card interface and the product interface (29) are
respectively  20 formed on opposite surfaces of the
housing (10). 19. The dual-interface converter as
claimed in claim 9, the housing (10)  having: a first
side formed with the standard memory card interface;
a second side with a protruding opposite to the first
side; and 17  a circuit board (23') compatible with
the wired communication interface mounted on the
protruding and having power pins (231) formed on the
circuit  board (23'). 20. The dual-interface converter
as claimed in claim 9, wherein the 5 converter serves
as a portable storage media by forming a memory module
(27)  and a memory card control circuit (28) on the
main circuit board (21). 21. The dual-interface
converter as claimed in claim 16, the cartridge
comprising a protect cover (13) attached to the
protruding. 22. The dual-interface converter as
claimed in claim 21, the protect  10 cover (13)
comprising: a U-shaped body having a width
corresponding to a width of the housing  



(10); a groove (130) defined in the U-shaped body,
wherein the protruding  slips along the groove (130)
to attach to the protect cover (13); and 15 a metal
plate (18) mounted to one side of the U-shaped body.
23. The dual-interface converter as claimed in claim
1, wherein the  miniature memory card (80) is a Micro
SD, MMC Micro or MS Micro(M2)  memory card. 1 24. The
dual-interface converter as claimed in claim 1,
wherein the  20 standard memory card is a standard SD
memory card, an MMC card, an MS  memory card or a MS
DUO memory card. 


