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DUAL- | NTERFACE CONVERTER OF M NI ATURE MEMORY CARD 1.
Field of the Invention The present invention rel ates
to a dual-interface converter of a mniature nenory
card, and nore particularly to a dual-interface
converter that can be 5 used as a wireless or wred

DUAELINTERRA €FP0ONVERTER OF NENIATUREMEMORY CARD
standard nmenory card. 2. Description of Related Art

ol ogy age cones, portable electronic
1 @ﬁegl @fﬁn@%ve%g)@l

products een dlgitalized as the multi-function
devi ces to neet consuners' ui renents. For 10
exanpl &2 PIessnt I¥RIHIAN kelgiepto @g -inieriagecopverter efsa miriature
play MP3 files, and digital caneras have dynam c

mehe9 cark; and lmtgefpammlaﬂy tdhedundsiiteefab®0on SdredraBst can be
nedla for these electronic deV|ces are menory cards.

upopul ar i zeéé g%flerent pesh&a}{lﬁ m)ry carrggﬂlroacardtoa

(ﬂ'«p’é of el ectronic deV| ces. To this day, the
Stap trﬂ?@o%i’ﬁfﬂy card for cell 15 phone or digital

canmera is able to store a large quantity of data. The
2 sbescrifftionhef RelareldyA1$D nenory card and MMC nenory card
iIs like a stanp. However, the present mniature

nmenor )ﬁs‘a@glﬂﬂ @%oM%e &ﬁﬁ@é %?ﬁb@el&ﬁfﬁ%ﬁ@ @roducts have been

Sout h Korea el ectroriic corrpany, has a smal |l er size

T o 4 éﬁ%m"%l?go AR R o RRARGH TRERispens. For
card to a conputer experi ence sone difficulties

exyaple; pelh ghowecamémw:ddg take pigtures aud play MRStfalesamd digital
in the electronic devices. For exanple, nost of conbo

camethsitend eyaamid vitieoa@bordén g Burdtion. The st icefriabh Ytorage

connected to the conputer, do not support the
B3 AhEse 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
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 (MM C MICRO) developed by Samsung, a
South Korea electronic company, has a smaller size (12mm x 14mm x 1.1mm)
than early standard memory card.

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

rﬁemory cards. Therefore, the miniature memory card is often sold
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‘menory cards. Therefore, the nminiature nenory card is
often sold 2 acconpanying with a converting
cartridge. ' Wth reference_to Figs. 15 and 16, the
conventi onal converting car?ridge (70) for the
mniature nmenory card (80) is sized as a standard MVC
menory card. The converting cartridge (70) has a

actbRipai il Whercddiergiatige remory 5 card (80) is
inserted "and has a interface (72) that can

el ect i call . GO hnagl . -
i i oranu el d REEie T H67P PR ot RREE ah Bkl ppridee
card differs fromthe mniature menory card_ (80) only

(70n femibiermindatmes memury siarth{ &0) s gizefl @a @i standagd (MMC memory
structures can allow a MMC card- conpatible card

cdr@aties coovargag cartridpe (20X s anlot @il vehore ting yhicatwe memory.
(80). 10 However, for nost of the personal conputer '

AR50 DR FRPIMCE B S0 o BB onically and
mniatyre mnmenory card (80) is sold w h
C%W@pam%y E%@%}é&%&eﬁéﬁl? i el ?%%ﬁ&came
no card reader are unable to utilize the card (80). )
stadard MMC cthdbdiffare fitono thepmoviaties meemeyetard (80) only in their
dual -interface converter of a 15 nenory card to

sifed itRakien sl nbiFidhBol BethRf @reimat caneloRTDRMMD catbe
mai n obj ective of the present invention is to provide

a dual-interf Ver r_a: .

GaPiPusdrEroER e BNl He iRt Reloey TRAP(S0).

card interface or a product interface to cgnnect to a
card Heagser.dor miost of therreswonal Geuinster usses, i omba damory
or the electronic device can read or wite data 20
cartl rehderns moah populeeized fusdamentaibdedbé. dneent thoughitle minature
obj ective, the converter conprises a cartridge and a

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
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 interfacer to connect to a card reader or an
electronic device. The card reader of the electronic device can read or write data
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
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converter nodule nmounted in the cartridge. The
cartridge is conpatible with a standard nenory card
and forns a slot, a product interface and a nenory
card interface. The converCi ng nodule in the
cartridge is connected anong the 3 nenory card
interface, the product interface and the slot. O her

meRioe¢ thiEisiterfrbéaiieastoduaridtaticelantiené yloes of the
invention will "~becone nore apparent fromthe
fol | qun etalled description taken. hn . . .
coni (HERP SRRV RS AR REE A e h] Sl B dnycpigpvil
'drawings: Fig. 1 is a top perspective view of a first
besepsdnaehtPRirent fgom the delbewiteedetaibed, descaiption when taken in
accordance with the present invention; Fig. 2 is a

cPLAUBNPRILE PRE histanpirsin@trdwiageual - i nter f ace
converter of Fig. 1; 10 Fig. 3 is an expl oded

jve view of the dual -interface converter of
LER

g. 4is acircuit diagramof a converting
W th el 7 & EHRCIFRGAHEr AR g ob T bogirRgy ol & dual Thtorface
perspective view of the dual-interface converter of
cdavgrtedin A ondantienyith the picsenirisvensinoy,y card; Fig. 6 is
a bottom perspective view of the dual-interface

CoNVeribes iPf bbliem Rigeeive vve st iheuabsaefhes coidditer of Fig.
the mniature nmenory card; Fig. 7 is a perspective

1_vi ew of the dual-interface converter of Fig. 1
‘conpensated by a protect cover;

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
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 bard;

| Fig. 7 is a perspective view of the dual-interface converter of Fig. 1

compensated by a protect cover;

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 dnal-interface

converter in accordance with the present invention;

Fig. 10 is a perspective view of a fourth embodiment of a dual-interface
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20 Fig. 8 is a perspective view of a second

enbodi nent of a dual -interface converter in
accordance with the present4invention; Fig. 9is a
'per spective view of a third enbodi nent of a

dual -interface converter in accordance with the
present invention; Fig. 10 is a perspective view of a

coneftbRireaReeimRB with (R slegdntimaitioace 4 converter in
accordance with the present invention; Fig. 11 is a

A e R T R R
Ugr esent invention; Fig. 12 is a perspective view of

IS heintiutaceiin needrderca wihdhe presgnt MVENBoOm r el ess USB
interface of a first enbodi nent in accordance with

the prigsenis a perpBEtiwiel 6f the JuabimedRESRatldrtee witlew
of the dual -interface converter with a wreless USB

S 0T 5 SRR o SREBRI3PRE M o

. diagramof a dual-interface converter wwth a wirel ess

INEEREPYnt er f ace in accordance with the present
invention; Fig. 15 is an expl oded perspective view of
a conkigni3 onaperspaciive ciandof thssabinteifacd cativegtea with a
menory card and a converting cartridge; and Fig. 16

wirs1e30 OISR intSfit Oees seRmaresbdditient BVaorddiRe with the present
conventional 15 menory card assenbly of Fig. 15

. Wth reference to Figs. 1 and 2, a dual-interface
IDYERVebt er of the present invention has a cartridge

appearance simlar to a standard nmenory card. The Lo
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
rrlemory 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
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
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cartridge has a housing (10) to hold a mniature
menory card (80) and uses either a standard nenory
card interface or a productsinterface to transmt
data between 20 the mniature nenory card (80) and a
target electronic device (not shown). The product
dinterface can be either a wired comuni cating

aPaotesaplesiuahe #sllddBgatdcriptible 1394 standards, or a
Wi rel ess comuni cati on standard including, for

cX TPl R ECR R, ¥ RUENEN PRI ANIGH (00) g gartidee
cobhe s o DTS BB RTRT D SRSt
reference to Fig. 3, in addition to the housing (10),

(¥ ds tamed bige top singll-(1d¢ sind acmriteen shel (Fdwresp@njingly
nmounted in the housing (10). The housing (10) is

I
S T e T

.Shell (11 nd t.he bottom shel ave an

inteitese tite tatqrbigedh anedpafen ¢ el R yalayform (ot
further forms a platform (not nunbered) that extends

nowbwead) thatstends oppueid fsomageonosith edgnobieapierticgd side. The
The bottom shell (12) has a U shaped frane (16)

bEéR6MESRUNADY Bad # U-Sieapeldtdae (16) dhenpbidinguo tlshplatform.
(11, 12) are assenbly together, the platformand the

VIRl T 122 Ake SEpMIy RoRtot iplainh e U-
shapeddrmeal P sigor nstofroner o (e Uehhed on
bottom shell (12). The two notches (15) forma sl ot

tHelFottorhehell RE2 t along bled ingerfdck, sid )Marawvenmarmegen A )ngldgfined
assenbl ed together. Thus, the mniature nmenory card

of 899 &0 DBeiths ShbILH 1)@ thBBoheHEIHR (129 (Hwo notches (15)

t hrough the slot (17).
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
(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
la}ter accompanying with Fig. 4.

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,
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The converting nodule (20) in the housing (10)
conprises a main circuit board (21) and an auxiliary
circuit board (23). The main circuit board (21) forns
an adapting circuit and a card-reading contro

circuit (25), both wll be discussed |ater
acconpanying with Fig. 4. 20 The main circuit board

MMUT) MS o8 M & Oomesior- ¢ epehitdrgadene shells (11, 12)
.and includes a top surface and a bottom surface.

ZF'J if'Phé? a%&%ﬁ%?%iecnggﬁ%arﬂs(zgfg colidcted t& Heb ¥ S35 of the

or e om's ace e main circul
board (121) and respectivel.y correspondi ng.to the

g slaght Rottdd24) and bes prdtiplssigratcentacts (289) at thebottom
menory card interface can be, but not Iimted to, the
sifBicets tMVIOS B/BratudyitBifacsreneonnecttoda USBpbaad.a thipet
auxiliary circuit board (23) is connected to the

c1ROEHRIN Rl dea T Qo Bon AR 23D EldLtroRRANY chdddct@hehe card-
has multi ple signal contacts (230) at the bottom

syrface as the. USB uct, inter.fac cqnnect t.o a
e et ngubdhg e e e b Bt BRIES L (it board
contacts (230) electronically connect to the card-

(219 dogatbercwith tlot awiiliayt airauirnsgh (2 Harabialsthatyeen thaushells (11,
When the main circuit board (21) together with the

12y xhd hdtiYias) Siedlit boadr(d3f dRuresmdae by thettmeen(tdye
shells (11, 12), the auxiliary circuit board (23) is

surro by f ¢ T ' [ '

(21) P B ielf poaBT R Mot RO ) (PR o the

m ni ature nmenory, (80). The nnector (24) in.

O PRETE FTBP R GO CP AP IO £4) B B ep ot is formed
mounted on. the main circuit board (21). Wth

by efdtiptectermmals moudied dre thromanotiraiit bodrd (225) of the
converting nodule (20) has four terminals VPF, VPH,

VMF angd VM eaeRes Fig) g, 1 édiBrol circuit (25) of the converting
module (20) has four terminals VPF, VPH, VMF and VMH connecting to the
signal contacts (230) of the product mterface and uses terminals DATO to DAT3,
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
U9B-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)
through the adapting circuit on the main circuit board (21). The operations of the
switching modules (U9A to U11A and U9B to U11B) and the card-reading
confrol circﬁit (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
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signal contacts (230) of the product interface and
'uses term nals DATO to DAT3, 15 CLK and CMD
connecting to the connector (24) through a first
switch bus. The first switch bus is conposed of

mul tiple swtching nodul es (U9A-U 1A and U9B-UL1B).
The connector (24) is conpatible with Mcro SD, MMC

frivhCthe eMctroMiz e (MbindhARrdabdad pfossad by Rl wltage regulator

contacts (22) as the nenory card ‘interface are
rrespondi ngly._copne d t t er m nal f _the
(B3 R BRGNS sEiE G Eh ThR v e el aciouldfis s
‘main circuit board (21). The operations of the o
opsRting Vaago e o theomrdgeading soaial uomtit 2 Urndmil swidching
the card-reading control circuit (25) are depended

moduldl €UIMe tot g1 ASBAIB b &rid BYf Thdepeatihgivdliage ¥ DD passing
connected to a USB port of the electronic device.

A 1R SR sn RN @5 A aiOUIBAN phBrelilE Vil vCCs.
b

fromthe el ectroni vice is transnjtted to an

The secoadpersting V%]it%?é‘gﬁcgg’gﬁlaiﬁ%?mpwz@)a $witpling mogules
converting nodule (20). The voltage regul ator (26)

(T6vA poi {5l 1 dnd B19B wp¥il &B).Mbhevbtst ageratiBp vobtagh /DD controls
card-reading control circuit (25) and all swtching

whBgHl &5 $éhihe nt8dulié sBBRIdURRcdrlubled 1 Bhe sdééhd operating

operating voltage VDD passing 5 through an el ectronic

i i s,defined ' I
viEs Vb atsia G e SRy D BEP 25 SO S A dnd AR oA
output to all switching modules (WA to U | A and
toJd Bl AgndUaB o UldB) The mippdviginegorosardd80)/em connect to the

controls whether the sw tching nodul e shoul d be

cardneéudingtontiobcizenio (25 )ahasuphi thg condidiedewekiaigimodisies (U9A
as an operating voltage for each sw tching nodul e

EABALRIES, BRi g ded B Ol i
cg?ll%g{(# 2 to?tbéﬁgé pglgtSJf thg %%%grgn}chc?ev‘fc%t] %Jecélggtrgl\{\fictp%g(iiﬁ]& is able
to access the miniature memory card (80) through the card-reading control
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 thé product interface in the
foregoing embodiment are formed on the same surface of the cartridge. However
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
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to Ul 1A and WB to Ul 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 nenﬁry card (80) through the
card-reading control 15 circuit (25). Wth reference
to Figs. 5 and 6, if the mniature nenory card (80)

adiBfon BEER dd?ﬁﬁédsﬁfﬂn%%& g%&arédveggﬁs) R &9%& $rotruding

can connect to t ort by th pro uc

i nterface. The neno rd interf dt roduc
frpfh DepREE: FRNGHEE TP BREHERE af s Roret8HiaH 3) the
the sane surface of the cartridge. However 20 both

capfridgesstilntaer beaeasslygaserissl todbpanemony serflgeadss. on
opposite surfaces. Wth reference to Fig. 7, however

an opfiignakerbh&d@PEigs P3 gh@ Tt tH‘eOp’r%Eect cd3ar @3N @Qrﬁﬁ-,ﬁdoy a

to corrpensate the cartridge’ to forma substantially

C 0
Ubsslo ggdgv e1‘§h % %gtfg g(rl t3 EZ Tp%g@foltrgﬁiﬁ @aﬁﬁ}ﬂ f8khe protect
conpensated cartrid me appear ance _as
cm&b&@owmﬁgwfsgﬂﬂl@ this qaThodiACRR pseal plate (18) is
conpensating, the protect cover (13) can prevent the
fupttet mulintgd td srnsidea tha-shdpadbedy. W t hout t he

conpensation of the protect cover (13), the

cart riygg guﬁt 1h|térf£§rboﬁ%eﬁésin| é’ccbﬁf.ﬁl% ofth @het;g%séﬂ% NR¥dhtion

card rea reference to Figs. 3 and

rotect cove orned by
o4 b gty J{z,fférfé% oy A e Rrried A BN i g and
protect cover {13) al ong the groove (130). In_this
Slem@dtflth@ housingéi Q) arp|the same 8y ajstanderd mesmonyriand cbhe product
one side of the U shaped body. The dual -interface
igevey inahe ifol e elabednventicarhbe heldsiarthe housiogi(00).
can be forned to different enbodi nents as descri bed

her el {alH Rfered&€to™ ié.es,%ﬁé housing (10) has an opening (not humbered)

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
ir.lterface (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)
is received in the opening, the housing (10) has the shape of a standard memory
card.

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).
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10 shape of the housing (10) are the sane as a
standard nenory card. The product interface in the
fol |l ow ng enbodi ments can b% hel d in the housing
(10). Wth reference to Fig.” 8, the housing (10) has
an openi ng (not nunbered) defined at one side
'opposite to the menory card interface. The product

Alffeh e lﬁ@auct(la%rfao% (gg)flgtheld i theypigtieshape o BRI hdiing (10)
of the housing (10). Wen the product 15 interface

13 1%81%15&3 t% %&gg‘%‘ﬁtﬂg&l{n\%&y protruding fromthe

ge can connect to a
corrpatl bl e connector such as the USB._port of th

el ect PGH! eeferspre &0 Big. dRethsrhamsmg (1 é"r@%fé@d(‘w}l a 1pRess (19)

the product interface (29) i received in the

toopeldithg prédiet haeshog(29) 0V hd peoduee imbdpe: (9) és pivandd by d
rrem)ry card 20 Wth reference to Fig. 9, the

rr]('b ]b{gy e@o? B‘?e‘;%g(\ﬁ\%r égaﬁbﬁlfﬁ{dgg onn'zegfo;ir@%ﬁ the
oSSRt AT R OERt SER
(29) is drew fromthe housing 510) the cartridge can

heotheeppetanae thoosamat abthe mafy qané seitade fondicectly
device by the product interface (29). 9 After the

ifeRiHCh 4 Midbade, (ARY the phedutt imethce FJ%Q? liftelend

shape of the housing (10)" is identical to a standard

pfGifite PR n‘éié&d‘sngg?] 1%6,?@1% sb8uifherfle (AOLAUTRE o o

product |nterfac? The product interface (29) is
C‘blin%’{@lelﬁp %‘Gfoé’cfc 8pP68i te sides of the recess
(19) as a foldable connector. \Wen the product

i nt er Imawoth2O¢mbedinuenpithd dual-intdréred donvetier mearessdance with

( 19), the housing (10) has the appearance the sane
t@pﬂe@&xﬁﬁ@&ﬁﬁﬁﬂceﬁ'ﬁé@%’ aCRpOrtablclAdtage hdisli TREdidve 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
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-
reading control circuit (25) through the switching modules (U9A to Ul1A and
U9B to U11B) of the first switch bus. The second switch bus is composed of
multiple switching modules (U14A to U16A and U14B to U16B).

The operating voltage VCC3 for all switching modules (U9A to U11A
U9B to U11B, U14A to Ul6A and U14B to U16B) is output from the electronic

device when the converter connects to USB port of the electronic device. When
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inserting to a card reader. \Wen the product
interface (29) is lifted and protruding fromthe
housi ng (10), the product interface (29) can connect
to a 10 conpatible port of % he el ectronic device. In
anot her enbodi ment the dual -interface converter in
accordance with the present invention can serve as a

thBRbhfdké& cgéafrﬁ&&srﬁ&hathe tRcaohiccisiédend futn§ td BAk t@a

,menory and a nenory card contr ol CIrCUIt

%ﬁt@%ﬁ?@frﬁéﬁ% P BB 6 Blorg Rl e oud PEREB 5

Wth reference to FI%{)@ the nmenory nodule (27) is
prouniedbe egetatingtieoltags (/33card control circuit (28).
The nmenory card control circuit (28) connects to the

cont aPﬁéoé&ﬁﬁoﬁ@bPﬂﬁ%vﬁtcﬁﬁ@ﬁ%d&Nst(m4@&1&) BneAadmioU14B to

connects to the card- réading control circuit (25)

URGRF ¥R bl kT PRy R ke oo QU By her he
swtch bus is conpgsed of . nultiple swit 2 podul es
cqnugaiRr (&Useanapeicdia the Bina sy mem%rYd‘ﬁé‘ﬁ é‘&@ be connector

vol tage VCC3 for all switching nodules (WA to Ul 1A
(249 Bas a ddfectiBg pill 4BatdDei6A comdettinkBia all LaBB)l pins (C) of all
output fromthe electronic device when the converter

f
sﬁfga{itﬁgh%&xﬂeé@tﬁ 1 PR1S 1Pf6 A Hel el1a8! oaui 6BHeWheR thdfiefiature

e conve di sconnects fromthe el ectronic

device a urns to. libnk to i bl I
B RrH SR HLGRON FoRRFLE i B ciBsBior ML B sl gggf%??és asa
provi de the operating voltage VCC3. The operations
cartverting devicagndsautleecing pm (ardidsteet) avilldisableall §WItchmg
Ul6B) and the nmenory card control circuit (25) are
méaaRRded 42noeb Aeind Bie4B to U16B). As a result, the memory module

(27) and the memory card control circuit (28) have no connections to the card-
réading control circuit (25) and the standard memory card interface.

If the miniature memory card (80) is not inserted in the converter, the
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 (USA to U11A and U9B to

U11B). Therefore, the converter is used as a portable data storage media for the
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
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connector (24) is connected to the mniature nenory

‘card (80). The connector (24) has a detecting pin

(Card Detect) connecting to iaII control pins (C of

all switching nodul es (UL4K to ULBA and UL4B to UL

6B). When the mniature nenory card (80) connects to

t he connector (24), the converter only serves as a 10
cdr@eedihRandeV EREiA(Zh ") Mt oigdratdd with Ri Wirtleas thtbighest )

will disable all switching nodules (Ul4A to Ul6A and
Ul4B, t o U16B) . - le:
cohfiieh enfhis, e Sl Gatthoe il o ERIP 25y S Einglyt dd outpu
connections tQ the card- reading control circuit ‘(:25)
piaadRfineRéeuth ahthe %drrﬁ?d@arcenrrﬁ?@wa& £25°) prq granected o an
mniature nmenory card (80) is not inserted in the
arflenyL(252) throhgh alRF eeatvkingeircuat(26 bpteewirelesskyi trdvesmiaor

el ectronic device or a card reader, with the .

menory card interface or the USB interface

re?%%%haggrrermry card control circuit (28) accordingly
connect.s ta the copntacts (22) or the.card-yeadi

cont r@fla’de?‘?fﬁp?e ’Eozﬁbg ﬁhr @&qﬁahﬁée %gpgﬂllﬂ%]g HBWE’I%gg has been
(WA to U 1A and U913 to Ul 113). Therefore, the _
reptavedrtyes wirsless ddSBdnterface tthblhexdarncceit hgerdvedd’ hremains
for the 20 el ectronic device, or further conpensated

ot td WEUBiRy BLANDAELDIHE R the Gakliat #8ircsifOWard (237) gre réinoved
to connect to the card reader or any electronic

ct. Wt.h r i ] ' [ E o

8 B o re mfy (ELOEP Kol R gt Snoshiifis FLLE frobftne USB

interface is_used to replace the orjgi MW re )
PPIi0d R £ATCTTORIC dpvice f@ i %QHVFH‘@&WQIUE%@% S housing §L0)-

interface is a wireless USB interface. A 11
Widt cbfereade cgFopritd; b thel siation (24’ the coroerpurias etcarpotated

a wreless interface controller replaces the

| @kn oPef B8R Wil el dux{ifR) cirduftiard iRk

V@ﬁ‘%‘%ﬁ?ﬂe‘&%ﬁé’%?ﬁ% Py $ au aay cirduiiard Wtﬂ
nggegtszgr?z! The gl%alf)letot(tﬁg h?)usanﬁg (f@’? %%%ﬁeecgontv%rt%{f] meets the standards of

a memory card.

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 (275”). A data input pin (DI) and a data output pin
(DO) of the card-reading control circuit (25°7) are connected to a
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



antenna (252) through a RF matching circuit (251) to
wrelessly transmt or 5 receive data. Wth reference
to Fig. 12, although the original USB i nterface has
‘been replaced by a wirel es§ USB interface, the
auxiliary circuit board (23') remains on the housing
(10). Data pins on the auxiliary circuit board (23")

ey R?’TE') gower pins (231) are kept to
W%lﬁe‘ié‘?t Oggga ingﬁ%(ll)(?,atrage fromthe USB 10 pbrt of an

. ORI P o e Ao REEOr § SRR any Tl P he

situation that the converter has incorporated wth

cdriridgenwithriae shoperclta stgndatitragmory eardaaxy compgtiblerand reader

board (23') is not necessary. The shape of the

om%%l&grcfxﬁ@iagjodhct Wit GeRMEHbEY cAralst dafeutiizRNRHe heiiAhire

f
a menory ca 15 Wth reference to Fig. 14, another
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technique to achieve wreless data transm ssion. An

exEtisDhegiectoonie devise istitlorepdead o8 wiite dataqa the miniature memory

card-reading control circuit (25 "). A data input pin
4@y estthedtif@tiee ptoidnut inpérfiace UOh asfthe ISR ar IEEEAdOAg
control circuit (25") are connected to a 20

1&%&9 b 89 ﬁ‘?&&irgé) rég:o?fé'sg!f‘iﬁ& db B3R s misdI6E gbﬁem the
elr'ec f

rormagneti c |1 nducti on ect can generate the

eggggﬁ{cﬁeg'igeg hl}l g&&'@iotggg Flgg&f\é%ﬁtéﬁ%ﬁ%%%gg@ﬁg Bgo%gccglp&le product

conmuni cati ng technol ogi es such as_ Bl uetooth or

10  intérfetesm benvdraless conpuaitetisgbnieriaee, forexewplethedluctooth,

not limted to the foregoing 12 wreless USB and

WREIE st AROG 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.

L]



In conclusion, since the mniature nenory card can be
held by the cartridge withh the shape of a standard
menory card, any conpati bl€ card reader or the
el ectronic product with the menory card slot can
utilize the mniature 5 menory card through the
converter. In situation where no conpatible card
reader exists, the electronic device still can read
~or wite data in the mniature nenory card by
CLAIM®Nhnecting the product interface such as the USB or
| EEE 1394 interfaces of the converter to a
1 Aofualdpishfica 0BV ENEORALRINAURMEMORY A B ect r oni ¢
. device..lLn addition to the wired data transmtting
converiy GORYBISIME he product 10 interface can be a wirel ess

cor i cat.i,ng 4 nterface, f¢ I

AT Qa8 YA gD of EBmenllc AR Gardify, HlolEirB Kb and

| ry nmodul e and a nenory card control circuit can
compnbg}éfg?or med in the converter, whereby the converter can

iR thd ERYRR SviRkeia tROMiinRGredaé@obt O4rdde adapted to
?r%ll :}.?C%i%a 1%% MS: %H’A du(zlll -int elrfacg convg}trt er, forp

be ins@rt&d Mitathé EartBd®s thro@ditthetdler; converter conprising: a
cartridge wth a dinension conpatible wth a standard
ARrodyctdatetifaga dormeadpn iis caytridgesioncorddtmgdoian déwronic
cartridge, wherein the mniature nmenory card is

deviceasilxpt ed to be inserted into the cartridge through
the slot; a product interface forned on the cdartridge
fastarsiond awmery qasd e nes forgmdcon teseradegnn

. a converting module held in the cartridge and connected to the standard
memory card interface and the product interface, sensing whether the product interface
is connected to the electronic device to determine if the miniature memory card is
accessed by the standard memory card interface or the product interface, the converting
module c‘:onmprising |

a main circuit board with an adapting circuit and a card-reading circuit;

multiple contacts mounted on the main circuit board to serve as the standard
memory card interface and electronically connect to the adapting circuit; and

a connector composed of multiple terminals mounted on the main circuit board
to electronically contact the miniature memory card held in the cartridge.
2. The dual-interface converter as claimed in claim 1, the card-reading control
circuit connecting to the miniature memory card through at least one switch bus that is

composed of multiple switching modules, wheren



a standard nenory card interface forned on the
cartridge; and a converting&nndule held in the
cartridge and connected to the standard nenory card
interface and the product interface, sensing whether
the product interface is connected to the electronic

operatié@Yiofehd SwHERIRE Mhodules adenietdfniihed BY StateRIof th@pebdust
accessed by the standard nenory card interface or the

interfapg.oduct i nterface, the converting nodule conprising
a main circuit board with an adapting circuit and a

3. A2t cCEbSHirter as CWifeRlif cEART BGhS nidRH Biregit Bdard

the main circuit board to serve as the standard

‘ menory .card .i.nf er.f ace and. el ectronicall onnect .to
furthef Ganiadsipe rig Uler i colRe B ISE b e g OEE R Face and
mul tiple termnals nounted on the main circuit board
connegtdo ghecardoradiaglopnbohtaenit threugh theadapsingesistit. car d

held in the cartridge. 2. The dual -interface

4,  CRHYVELShtePBicé bohviRtbriad cldifleMia cldife3 calidteire@dimdltiple signal
control clrcult connectl ng to the mniature menory

contacfEles LB af i BEY s B iRk ORialP sopnags to he

_ operations of the switching nodul es are determ ned by
main afcgitiesd.of the product interface. 3. The
dual -i nterface converter as clained in claim1, the
5. MEiodheilfistetacd oanvertdr us tchdmeddmetdisi Agvhatein thlegproduct
signal contacts that serve as the product interface

interfatéﬁ &a aﬁ{etah%&n@enmﬁoﬁ ahidrtagadry QJS% gﬁtgﬁhf& bf SMUEEE 1394

roug e adapting circui't. 4. ual -interface
. fconverter as clainmed in claim3, wherein the nultiple
mieriagfynal  contacts are formed on an auxiliary circuit

board that electronically connects to the main
6. Fhecdnal-ipteslage converter as claimed in claim 1, wherein the converter

serves as a portable storage media by having a memory module and a memory card
contr;)lrcircuit formed on the main circuit board.

7. The duval-interface converter as claimed in claim 6, wherein a switch bus
composed of multiple switching modules is connected between the memory card
control circuit and the standard memory card interface, and is controlled by a
detecting Vpin of the connector.

8. The dual-interface converter as claimed in claim 1, the card-reading control
circuit incorporated with a wireless communication controller.

- 9, The dual-interface converter as claimed in claim 8, wherein the wireless

communication controller is a RFID controlier, and the card-reading



5. The dual -interface converter as claimed in claim
4, wherein the product interface is a wired

communi cation interface offa USB interface or an | EEE
1394 interface. 6. The dual -interface converter as
clainmed in claiml1, wherein the converter serves as

a.portable stora nmedi havi .8 menor dul e
controlgifgu e et pRoH b Aer bRt oF FBRs e i n
circuit board. 7. The dual-interface converter as
transmitting/fesdtting ataiitn 6, wherein a switch bus conposed of

mul tiple switching nodules is connected between the

10. ﬁ‘ﬁggﬁﬁl-ﬁﬂér?acecaﬁ{\fe?ﬂer G4 ERthbd a0 e1aiMe, Stineiartie MEFE1EY

card 1nterface, and is controlled by a detecting pin

of. the connector. 8. .Th al -1 [ f rter as
commgligpee T aich e T USP FopleEh gRaInE PR oFr oo
incorporated with a wirel ess comuni cation L
reading oontraldizsuiit is comnected kg an AriepRadwoushadil aatghyng circuit.
claimed in claim-8, wherein the wreless

11. qREAI-GREIfAE: éaiiciet hetldimed ifRElainG ptherqairlrtige canthrising a
the card-reading 15 control circuit uses a data

. in 0 N4 :
nousin 0 S 3 R U Py GRERIoch®, Brcce sre
converter as clainmed in claim8, wherein the wreless
formedgAARFSERAPPHHOBSNt rol ler is a wirel ess USB

controller, and the card reading control circuit is
12. dbienkei-atetfacacomdrienaa ctdimedgh clifF! lydhe houging having:
circuit. 11. The dual -interface converter as clained
iarf”%ﬂhﬁ] 1, the cartridge conprising a housing on
the st

whi ¢ andard nenory card interface and the

B 2085k il PhbaEet e mbPLAB LR OPPOSite positions.

an opening defined in the second side, wherein the standard memory card
interface is formed at the first side and the product interface is pivotally mounted in the
6pening to be turned inside or outside the opening.
13.  The dual-interface converter as claimed in claim 11, the housing having:

| a first side;
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 1s movably mounted in the space to

be drawn out from the housing or pushed into the housing.



12. The dual -interface converter as clained in claim

11, the housing having: a first side; a second side

opposite to the first si dé® and an openi ng defined in

t he second side, wherein the standard nenory card

interface is forned at the first side and the product
terface i.s pivotall

14, s AeSiiekive Rop Ve it eigfr‘ gl RS nAng

dual -i nterface converter as claimed in claim1l, the
héwstiside;havi ng:  a first side; a second side opposi te
to the first side; and a space defined the second

or neél\l\gg?é ?h@bé&qogh@mggdmﬁgr y card interface is

I rst de and the product interface is

Ehe s Ryt s wi 8 W emSidh, MRt i bl

dual -i nterface converter as clained in claim 11, the
interfaco ispivgtAunngatedat pppesitesidrs:otdhe rasesinsst fridalp senpector.
to the first side; and a recess defined in the

15.  'TAuduabim@@icetdoavereoactisingal invfidnel h théhopsiog hating:
interface is pivotally nmounted at opposite sides of

R
h Sheh ‘Vg%lag\él/‘lﬂt % BF? é&%ég%@)r*ge%g%t &h vgherem e product

protrudlng opposite to the first side, wherein the
interfape Bdivemed iabther gratedirg;f or med at the protruding; a
third side connected between the first side and the
S8R dBmedRd between the first side and the second side; and
the slot defined in the third side for the miniature memory card.
16. The dual-interface converter as claimed in claim 11, wherein the standard
memory card interface and the product interface are formed on the same surface of the
housing.
17. The dual-interface converter as claimed in claim 11, wherein the
standard memory card inierface and the product interface are respectively formed on
opposite surfaces of the housing.
18.  The dual-interface converter as claimed in claim 8, the housing having:

a first side formed with the standard memory card interface;

a second side with a protruding opposite to the first side; and



the slot defined in the third side for the mniature
menory card. 16. The dual -interface converter as
claimed in claim11l, wher éin the standard nmenory
card interface and the product interface are forned
on the sane surface of the housing. 17. The

dual -i nterface converter as clained in claimit,
wherein the standard nmenory card interface and the

RIcRQUR bohft Esrhp&ebla ALl grpeRtd vemynindcaiRe iarerface mounted on
opposite surfaces of the housing. 18. The

the profigeis P EEaiig PovR AR fobhRl e
standard nmenory card interface; a second side with a
t [ ite to t fi,r.st. si ; d 1
. R RREP S 8o BB
i nterface nmounted on the protrudi ng and havi ng power

serves pi apotiabledomge rhedia bydormintgamemary mddee and a memory card
dual -i nterface converter as clained in claimS8,

controlEHEE P IREMARTVIEEBoarBEr VES as @ por tabl e stor age
nedi a by

ormng a nenory nodule and a nenory card

ntyol .circuit on the -0 _Gi-I cui. T .
20, R RSrHEE Sobihrlst B PRuBefib iy 1 %¢ spdilge Opprisine o
cartridge conprising a protect cover attached to the
protecieayer atthched tothe pRATYUAE. | nterface converter as

clainmed in claim20, the protect cover conprising: a
21.  WHrhapedhibetlye baviarteraswiaieddociaspthdha grdtectaconiedt h
of the housing; a groove defined in the U shaped

compr{é%j%' wherein the protruding slips along the groove
o @ttach to the protect cover; and

a U-shaped body having a width corresponding to a width of the housing;
a groove defined in the U-shaped body, wherein the protruding
slips along the groove to attach to the protect cover; and
a metal plate mounted to one Side of the U-shaped body.
22, The dual-interface converter as claimed in claim 1, wherein the
miniature memory card is a Micro SD, MMC Micro or MS Micro(M2)
memory card.
23. The dual-interface converter as claimed in claim 1, wherein the
standard memory card is a standard SD memory card, an MMC card, an MS memory

card or a MS DUO memory card.
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a nmetal plate nounted to one side of the U shaped
body. 22. The dual -interface converter as clained in
claim1, wherein the mniature nenory card is a
Mcro SD, MMC Mcro or M5 MXro(M2) nenory card. 23.
The dual -i nterface converter as clained in claiml1,
wher ei n the standard nenory card is a standard SD

A%ﬁgw‘ an MMC card, an Ms nenory card or a M5
ER‘Ir[Ery card t8 ABSTRACT DUAL- | NTERFACE
NEREACE f AR R AF PR E M ER PR giarD

corrpatl ble with a standard nmenory card, a nenory card
i nt er Aalvel-imedadeconnietter 61 a qnimdnaiuxﬁmbnﬂoey tamkhqs20yartridge
formed on the cartridge, and a slot (17) defined in

rﬂgatﬂﬁé‘%fﬂ Ag8ndadifidhob8ardl RinfdrhibS G2 théﬁ%e to%ether with
erted to the cartridge through the slot
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card through the nenory card interface, anot her
cagtsjstgetso that @ewm@mcaaé@@b& igseggadeorthe 5@16@5156 thoygh the

of the mniature 10 nmenory card by connecting the

slpr @dYCEn driet Apeeicsf s29 thHeocomveoter, asqaod déadgr is able to read or
comruni cation port of the electronic device. Further,

3hé tePhdtyaded WReHAce. In
W AT B8 Bl SO e IR ) el e
another aspect, an electronic device is able to access data of the miniature
memory card by connecting the product interface (29) to a corresponding
communication port of the electronic device. Furthér, the converter can serve as

a portable storage media by incorporating a memory module (27).

Fig. 3



