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DUAL- | NTERFACE CONVERTER OF M NI ATURE MEMORY CARD 1.
Field of the Invention The present invention relates

to a dual-interface convertey of a mniature nmenory
card, and nore particularly to a dual-interface
converter that can be 5 used as a wireless or wred
interface to adapt a mniature nenory card to a
PLEAHANT ERFAGE GONVERTER O F MINATURE MEMORY GARD
di gital technol ogy age cones, portable electronic

1PFRddershdpMenhsgn digitalized as the nmulti-function
devi ces to neet consuners' requirenents. For 10

SXarPhgs ey RZREE PR 425 oS BS BFa Al

recording functioon. The nost common storage nedia for
mareewy earécandomiore paliculeslysioe duatanierae ¢onvenenythat can be
wel | - known conpani es have desi gned and popul ari zed

used hes entelésnasvioed MO ©AIdApt h Ainid S mkd@$ cafd to a
el ectronic devices. To this day, the m niature nenory

el £ or I phone or digital canera is able to
S%?cd)gréhgle g)r ga%dgantity of data. The size of the wearly

SD nmenory card and MMC nenory card is |ike a stanp.
2H\Reation plRelgfedsAHt niniature menory card (MVC

M CRO) devel oped by Sanmsung, a South Kor.-ea el ectronic
conpams,dipidal teclsmmddd eagscamey, pantable eldotronic prddurys have been
than early standard nenory card. 20 Transmitting data

digltalDed Ak MAIMHE FRITRIY dSAESS thAnSet CRORRMhEFs’ P8Yuirements. For

experience sone difficulties even though the nenory

card, can.be easily installed .in the electrgni . .
§uples £o1l PRpTG amheneride el piktisomdply B dfles, and digital
whi ch can be built in or external lﬁ connected to the

he mask pomynarbstaeage
Therefore, the mniature nenory card is often sold 2
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
phone or digital camera is able to store a large quantity of data. The size of the
e_arly 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)
tﬁan 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

memory cards. Therefore, the miniature memory card is often sold
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acconpanying with a converting cartridge. Wth
reference to Figs. 15 and 16, the conventi ona
converting cartridge (70) fpr the mniature nmenory
card (80) is sized as a standard MMC nenory card. The
converting cartridge (70) has a slot (71) where the
‘mniature menory 5 card (80) is inserted and has a MMC

atcampdrdng (Wit a thatertag cetteidgeoni cal |y and

correspondi ngly connect to the mniature nenory card

(80) - videk afefentch®o Fids279ahd MM @idefltibhA rc%n‘zéﬂiﬁg{q&?mdge

mniature menory card (80) onfy in their sizes

| e nmodifj atlontot tructures can. all
R BusirniehF oSty ?%ggé is5tedas aosangattdLUE mietory
m ni ature menory card 80{1 10 However, for nost of
certke Thercoorettingaraptuidge (U9khss a sloé (Thirshenedhe nyiniataregmemory -
reader is not a popul arized fundanental device. Even

chROBON i$ ikeffbdbAd HaSa MEIO inteacdl( 128 hati caneelromitdlly and
the converting cartridge (70), conputer users who

g L R
dual -interface converter of .a 15 nenory g
stindlpghiVMbrease differs frara the arlewerrﬁwa%%ar( ) OIﬁYem their
mai n obj ective of the present invention is to provide
sizesluak simplertadification ve thestriadurea can allatvue B iviircary-

card, wherein the converter uses either a nenory card

clr)ggﬁﬁﬁe%earereae@r@%oﬂ WS iR GRini QuFORRAry c@rd (8B d

der or an | ectroni c device. The card reader or
the el ectroni deV|c can reaq or wite &r@ bf o
t he mtHVEEFFe© the persenal ompIer ‘{sﬁés § fOMb0 memory

objective, the converter conprises a cartridge and a
ca detis ned égopulsizeddundameniel deviee. Exgam thppgh the miniature
cartridge is conpatible with a standard nenory card

ndifofyoda8 (80)Sk 0bld Witk tiedesivertit £ edratdea(10) acomepmiey users who

card” interface. The converting nodule in the

h&E hb | 68 rdafle L HINEEHRA AL fhB%at (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 interface- to connect to a card reader or an
electronic device. The card reader or 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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menory card interface, the product interface and the
§lot. O her objectives, advantages and novel features
of the invention will becong nore apparent fromthe
followi ng detailed description when taken in
conjunction wth the acconpanying drawings. 5 In the
drawings: Fig. 1 is a top perspective view of a first
nesthagi cred tnteffaee,dbaprodice iftarfece awbtterdler in
accordance with the present invention; Fig. 2 is a

bot t ogyRer %’cﬁ BCived ea&%‘a‘ﬁ!“ﬁoé%fﬁi ahﬁ%ﬁggfeg;'ﬁtﬁgs %F g?iétvention will

converter Fi g. ;

pers ective vi ew he al.-interf converter of :
bR Te Tote il o f,lter@(ﬂtuotmag Al sesertatiam whengken in
nodul e of the dual -i nterface converter in accordance
coiyuinctibe withethersccompenyingrjra®ings. 5 is a top

perspective view of the dual-interface converter of
Iki% drhwidds:hol ding a miniature nmenory card; Fig. 6 is

a bottom perspective vi ew of the dual -int erface

conve ter f r LN SS d. W the

i ni a ell(rgrél &%E?er 68'3‘? v1ew %fe A gtrs(% 0 dgrggfrf fa g}lgﬂnéerface
the dual -interface converter of Fig 1 conpensat ed by
CRNYRIT dB BceQrdance withthe Prfiﬁeﬂ%mé[eﬁté?%»pect ive view of a
second enbodi nent of a dual -interface converter in

accor #anQas wiboktohhgerppessrtviewoditlid duyl-ikiegfach cosverter of Fig.
perspective view of a third enbodi nent of a

jdual -interface converter in accordance with the

present invention; Fig. 10 is a perspective view of a

fourth. enpodi men dual.-interf
K E1g. 1S an expiod%d perspective view o?ghe 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 eard;
| 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;
L

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
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converter in accordance wth the present invention;
Fig. 11 is a circuit diagramof a dual-interface
converter using a wireless ,USB interface in
accordance with the present |nvent| on; Fig. 12 is a
per spective view of the dual-int erface converter with
a5 wreless USB interface of a first enbodi nent in
canvatatanaecovdbicd wethpghe passent investidni;on; Fig. 13 is a
perspective view of the dual-interface converter with
a Wkt 9935 H%Echﬁ%ér%eofq RBIE @HP@Q{&%E é‘w1reless
accordanhce wt esent I nvention; Fi g I's
Lﬁsff?”c it diagr cﬂa}ngf a,dyal -interface converter vvlth a
4CC ey f PEEBICPrERedd IHEREE W t h t he

present invention; Fig. 15 is an expl oded perspective

. vi ew 8ig.d2denypenipeotiat vieewof thecdirad-intesfzeeriobyvénter widh g

a menory card and a converting cartridge; and Fig. 16
wWifelRAUEB InR¥ Ao ded e SRBEI IS Yi 8 Rllardd2Bwith the present
conventional 15 menory card assenbly of Fig. 15. th
reference to Figs. 1 and 2, a dual-interface converter
nb‘f 18 present invention has a cartridge appearance
simlar to a standard nmenory card. The_ cartridge has
a hou’grgwgli%(l.s.@)perwqaamvww%t@@u@n@rﬁapy cenyertravith a
and uses either a standard nenory card interface or a
viradehsdISBrnrtfage f kaetsmhsmboditedm ihetowdan@Owithehe present
m ni ature nenory card (80) and a target electronic
ngrf‘e g. (not shown). The product interface can be

er a wired communicating prot ocol such as USB and
IEEE 394 st andar ds a wreles ommuni ¢
St andbi I PadcHg dipgient el BplE TeREItS QRGN With a wircless
Frequency | Dentification), Bluetooth, wreless LAN or
REIPeintes fcess acTordagawithtthe prasenbinvehtomi r ed
conmuni cation standard is used 5

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
Irlemory card assembly of Fig. 15.
With reference to Figs. I 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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as an exanple in the follow ng description. Wth
reference to Fig. 3, in addition to the housing (10),
the cartridge conprises a converting nodul e (20)
nmounted in the housing (10). The housing (10) is
formed by a top shell (11) and a bottom shell (12)
Correspondlnamy 5 assenbl ed together. Both the top

aghpldxamply imihg folewhag deseripiien] (12) have an
interface side (not nunbered). The top shell (11)

furt hayith e&feBerteRb #if 03, h GBAktiontB TRE hEMYing ?m ), B fttsdge

outvvard from an opp05|te edge of the inteffacé side.

St R A R 6 i

i are assenbly together, the ﬁl atformand the U
(1® @ffﬁ’é@@d by arfep chell (3 branda beisernshel §12Marrespoadingly
t hrough holes (14) are defined on the bottom shell

absetnblad oogethére Botit theftapahsil del) dvdr o bettonpstidl 12) habe an
is defined at one edge of the top shell (11) and the

BNl B LD MO 9 g o
t th t

B e s A 8 HLORRIE AYEC 08 Dy Bferface gufgn The

the slot (17). The converting nodule (20) in the

botosi sipll(1Q) hesapi-sbapddrame (1 @) cartdspondiogrid i platfomo.

an auxiliary circuit board (23). The main circuit

WR&H the(w sHellsB 1, BI) 26 apientily ¢ 5%&}%1{ t&'}ﬂaﬁ'orm and the U-

card-readi ng control circuit both 'wi |

SRR LR Bl e 3

shells (11 } includes .a top surface and a
thpbetamshed {42 alwggtthqﬂnéercfm side- Morepyvenst noteh (hnis dpfined

card interface are forned on the bottom surface of the

atren®edge ofithic topaheld ({Rlgndahd boeepestalMdLY. The two notches (15)
correspondl ng to the through holes (14) of the bottom

mats(lecg](t% b W-BEE t@%@%)éh&?srﬁ 11 P25 E0eresAndifighyPitkeiBled
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
15'1ter 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,




10

15

- 20

MMC, M5 or M5 DUO nenory card interface. The auxiliary
circuit board (23) is connected to the bottom surface
of the main circuit board (g1) and has nultiple
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)
MM%IMS(}‘DICMS DU mreimoryt eard istecface- r eadi ng contr ol
eircuit through the adapting circuit. Wen the main

circu iﬁhe%ﬁl@argr(c?rl:hittb&?d f?) iNEddheehR) Buké bbRbM sil:xlface of the

circuit board (23) are he bet ween the shells (

), <t h Xh L4 ar ircuit. board (23) is r ded b
P AR 2 Dol ot Blefal ot} s330re i Bpchh
has a connector (24) to connect the 10 mniature
selitee ¢s the dSBappdudhistarfiesde conngct4y aiASBipiost of a target
enbodi ment is formed by nultiple term nals nounted
ebsttfomicdevicel Tieusipndlosntadt 1230) \Mddirongdglvergdet Otorthg card-
4, the control circuit (25) of the converting nodule

. j E .. . \/ L

rene AL PO AR, e ddapifE bre W3R (e Hhpin ircuit board

oduct interface and uses fermnals DATO to DAT3, 1
(@ ogathe ?‘c‘gﬁ ﬁ%ﬁiaﬁmrewi fa@arééﬁﬁ%qegwfé bﬂt}vqeﬁrtb%lw%é (11,
first switch bus. The first switch bus is conposed of
12y the phstismy cobinddgoanti(d3gds flwedundetAyathe frane §16J11B) .
The connector (24) is conpatible with Mcro SD, MVC
M cro ol mMa A ciiotddtd (31 PREDEE Bas 4 08nfRbtbt @45 to connect the

contacts (22) as the nenory card interface afe

£ i ngl e 0 Lhal s, of. the .
BRI b EhEFobateldanf B Er PRt G i fmed
mai n_circuit board (21). The operations of the
byianpkiple ferrsals ssoynbehopshe mem gienityeatdo2l). | B) and
the card-reading control circuit (25) are depended on

whet haVith hefekéReito g f4ake obntidleciruit (250 o€ theconverting
connected to a USB port of the electronic device. Wen

O A eSB! Rl R T TR M N ARClg ) the

signal contacts (230) of the product interface and uses terminals DAT0 to DAT3,
CLK and CMD connecting to the connector (24) through a first switch bus. The
first switch bus is comppsed of multiple switching modules (U9A-U11A and
U'9B-U1 1B). The connector (24) is compatible with Micro SD, MMC Micro or
MS Micro(MZ) standé.rds. 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

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
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fromthe electronic device is transmtted to and
processed by a voltage regulator (26) of the -
converting nodul e (20). The yoltage regul ator (26)
outputs a first operating voltage VDD to the
card-reading control circuit (25) and all sw tching

nmodul es (WA to Ul 1A and WB to U [B). The operating
fanh tthg el eVDOnjradeyiicegis Sransnmitigh teeamdproce ssediby s woligge regulator
(@B) is defined as a second operating vol tage VCC3.

- GPFoERaRy SRR e DGR, Wike 1Rl G Pl first

1B).. The fir erating, vol.tage VDD contrgls ther .
PR ‘fq;%gﬁg i Be SABtT chigait Gaband o sitiching
operati ng voltage VCC3 is used as an operating

maduleyd 9 Arto dHJIA svd UOR todl hidduThe(dpetatin® valtdge VR apaksing
WB to U 1B). The mniature nenory card (80) can

RYUBRGH i tidifc swe i ' Skt :
tt hr g ugh th é co n%lﬁct gg@g&ﬁtdgﬁnﬁg B;Fn% gtcfdéig %%1ﬂ%zgélbe¥e1VACC3

nd _WOB.tqo Ul 1B Si he .card-readi contro
e pBetind Vouadh dTeh NS RUIRERS pl Ry fin g modues
el ectronic device, the electronic product is able to
(HEéeioU1 ha and VB Ge & TEhoThe fiastdpesting veléagghVDak controls
card-reading control 15 circuit (25). Wth reference
wiwthérghe swihthgbmoidtilet dhould bé adndietet: Micysceand op8Rting
has been inserted to the cartridge, the converter can

: i at.erf

BRAESCeTip RSP eratily e AR SOk sh ML ERAREETEOA
f oi n odi t.are formed on the s surface of
to RTAA PR TRl o outiimamork o Sk 3igeet to the
be respectively formed on opposite surfaces. Wth
carf-maadmgecandrdicireuit (2 ipthesegh the copductnd switchingpmddules (USA
protect cover (13) can be used to conpensate the

tC WA SREUDB ooy B). Bihed fildapd ryadigs tan@yl dkcuit (25} is
converter by nmounting the optional protect cover (13)

cbnec ) RLAPT R e 41Ge TAEPATEEIAFS) UB% Mol Bficytocbitis able

to access the miniature memory card (80) through the card-reading control

circuit (25).
With reference to Figs. 5 and 6, if the mimature memory card (80) has

been inserted to the cartridge, the converter can connect to the USB port by the

1

- product interface. The memory card interface and the 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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addition to the conpensating, the protect cover (13)

can prevent the protruding from snapping. However,

wi t hout the conpensation of {he protect cover (13),

the cartridge still can be easily inserted to the
menory card reader. Wth reference to Figs. 3 and 7,

the protect cover (13) is forned by a 5 U shaped body
adtlitionaoghe ovmpeidiing, tHeeprpteet covkmd 3% ain phévent tHeoprobeding
protect cover (13) along the groove (130). In this

R SMTEOG o NEV G, wRhBAG R Sinrsartaf B PP <L 013), he

converter in accordance t he prese vention
cgrpd 5%8@@%&6@@8@ ffﬁélft%‘mo mmﬁp@rcfa@ descri bed
hereinafter. The size and 10 shape of the housing

(10) &Yih réferemaetto dsgsa3shdrifahepratetiropven(IB) iTtiermed by a
product interface in the foll ow ng enbodi nents can be

hehghedbddyewiin lésgrﬂgvé &30y, Y ProBiBheRaR shif ifo%he Protect

t he "housi ng (10)” has an openi hg (not™ number ed)

e side to th
cPdlpaeletit o AR0T Toefisstubof %P?‘P’ﬁgﬁﬁg% (P is
mounted in the opening of the housing (10). Wen the
figtlrtuveunisdite vee Sideeof(the 1-shapedrbusly. out war d and
protruding fromthe housing (10), the <cartridge can

conneThetdrabirterfRed ¢dilveriepfingedopdarsi¢onithshd preskifBuperition
of the electronic device by the product interface

- ; : .
B INED Aol e e Rk
menpry,. card, 20 Wth re nce to Fi

tan ?ﬁtbg hﬁ{:}s‘@ Ed)l O}ﬁ axe tge §%@€ s \ﬁh%?%fqlﬁ énﬁpe%arg Tgé product

_ |nterface (29) is novably held. The (groduct i nterface
iftedhce imthefoHowiinm embbdimerds ean be bl

in thedioadingntl@).t he
housi ng (10) al ong the space. Wen the product

i nt er fpgierdféhck o ngew the %u&ﬁg (MOYBAdHh &p'lé?ﬁn e numbered)

cartridge can connect to a npat1 bl e connect or of
deﬁnef afGid & E%p}o)lgs\;/l eto RY rrtler}reun%(Ir S §heelfALE r"fk%:cﬁroﬁ%gg intétHface

(29) is pivotally mounted in the opening of the housing (10). When the product

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)
ig 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).




10

15

20

After the product interface (29) is held in the space,

t he shape of the housing (10) is identical to a

standard nenory card. Wth rgference 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 nounted at opposite sides of the recess
Afr@)thapraduiod irtetihee (@6 sdutldin théfspacd, like stppedifehe housing (10)
interface (29) is conpletely folded in the recess

i§ ihtichl® '\QH8d4d nidBdry £33, t he appearance the sane as

the standard nenory card suitable for directly

i nsertj to a card.reader., When .pr.oduct i.nterface
ooy Ml v Rehef i ik o0 B hebsne DR HRRHET itk AEcRsE19)
the product interface (29) can connect to a 10

te dmhgthemredmnnteoface K29 )e Tae tprodict intevface (2Drs pinaitaidy
enbodi nent the dual -i nterface converter in accordance

Mbirdted bheppisee 8idesioTBOH@Bs 1) a8 QI foRlable ot Wehen the
storage nedia. To achieve the “function, a nenory

PR Gt et 208 R s SR Mo e S, il o)

fornmed in the converting 15 nmpdule (20). Wth .

hag tle eppearangetheysame ag Hee standarg mergonecard pyitakle for directly
connected to the nenory card control circuit (28).
iddeeting toa yachreddeoWhial theiprodadt ifR8hce (20)ds listedtamd: he
contacts (22) through a second switch bus and al so

. i ;
ERASER A g R0 SR (1 )0 8] Sdrhitac (29htn Comlect e
to U of e first .swtch bus. The second switch
cew%%éfj%g%aiﬂt? GCTORIF dBICE: swit ching modul es (ULAA
to ULG6A and Ul4B to Ul 6B). The operating vol tage VCC3 |
f or alln anoihet Rinbgdimaentithe dpaleinterdaagicanxertepm aegordance with

113, Ul4A to UL6A and Ul4B to U16B) is output fromthe
thé BEdsERinGen@i®ytatsethens b porabRvabiage 51@@115.1.61:6 gcHievd /iR

port of the electronic device. Wen'1
functiqn, 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 Ul6A and U14B to U16B).

‘The operating voltage VCC3 for all switching modules (U%A to ULLA
U9B to U11B, U14A to Ul16A 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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the converter disconnects fromthe el ectronic device
and turns to link to a conpatible card reader by the
menory card interface, the cﬂ?rd reader can provide
the operating voltage VCC3. The operations of the
switching nodul es (Ul14A to Ul6A and Ul4B to 5 U16B)
and the nenory card control circuit (25) are depended
ticorveitbedistbgnectofiogcthercléAhni¢ devionnnd teds to linkeo a
mniature nenory card (80). The connector (24) has a

L T

Ul4B to Ul6B). When the niniature nenory card (80)
PEOAGR thesonesa e veltagre¥ 62 (24) , the converter only
serves as a 10 converting device and the detecting pin

( Car dThebpetaYions lof tit swittleing lthodules A1y to Ibdl &sd U14B to
(UL4A to Ul6A and Ul4B to Ul6B). As a result, the

I
UTRE RSy AR R0 S TR a0l b e
oSS855 kB 5050, TEDEY, e

inserted in the converter, the 15 converter can
(2ries et detectiigt piar(Cand Blegest) enringcting e all gongrobping (C) of all
reader, with the standard nenory card interface or
stvitehideBnbdiles (e 2ALte UTde ane 4B malld 6By oWhealthe iriniaikre
(28) accordingly connects to the contacts (22) or the

ity ARG R PR 5 A ECtebrdy G B AR rietoply serves asa
contiigg detise Andane driechoe eve L vabaegR v utisa il Frishing
conpensated to forma standard nmenory card (as shown

motulésg{U AA toUd 6Anant Utl 6 Btthd) b ) Asemdsnltptheangmory module
el ectronic product. Wth reference to Fig. 11, the

(%7 I 34l the inSerfbf) L0 doRtrbt Gircifit P2K) véino& dd®'ctions to the card-

nmuni catinginterface 1s used’to replace the

oAt i 2o P «elod Pl ol hiFElPace A

card-reading control circuit (25") incorporated with
wi r el Eteimimdatpeg@memory card (80) 1s 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 (U9A to Ul1A 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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control l er replaces the original card-reading circuit
(25). Signal input and output pins (Rfin, Rfout) of

the card-reading control cirguit (25') are connected

to an antenna (252) through a RF matching circuit

(251) to wirelessly transmt or 5 receive data. Wth
reference to Fig. 12, although the original USB
card-eratiacecdresolmernit (26 iaceghobated witlr & masdeddSBterface
interface, the auxiliary circuit board (23') remains
BRtrbllEr RPUResthd did inaf@ir@-r@h&lﬁg%ﬁcﬁﬁ@? .)Si%ﬁﬁriﬂput_ and output
circult board (23" are renove and only power pins

.23 are. kept.to copduct operating vo e fromth
e e JE oot iR B btating Bt N e shiBplp an
modul e (20) in the housing (10). Wth reference to,
aplegna1252) throweh s Rfumatahing pigcuit (45 19 dawdrelessin frensmit or
incorporated with the internal operating voltage, the
résbil-d dapy circuit board (23') is not necessary. The
shape of the housing (10') of the converter neets the

st and y. With . .9.

1 b aerss T YIS Hiopd o opieRl OISR fer o e boen
standards is used. The enbodi ment uses the RF

- replaserhbx atwinglese R igirrtacs. theanxaliary silreaidaeard Z%%{) remains

transm ssion. An RFID controller is incorporated wth
onhtie hoasidgr(¢ayiMaa pimt srotheciuxdliary ci2hit Yoard\ (23 are remubved
pin (D) and a data output pin (DO of the

aggfo?g% ga%f' irfsc(QM)jﬁl:eqieEﬁ W Eod BBt bfgigg)ngw&gb ¢fbrh $hUSB

smtting/receiving circuit . SinCe the
electro net.i c, i nductjon effect c erate,the
B Mg boniegsica ndb Savrins miile PO RhabE npfiSine 10)
auxiliary circuit board. Qther wreless comunicating
Wb mefsrapede Kgchd,ds ti sidnasionrthat thewgonzpeeshasarcernerated
al so practicable for the converter, not limted to the
vigh 880inf@ndRopethtiet eskagddSEhamtkiRityRisdANbeard23”) is not

necessary. The shape of the housing (10°) of the converter 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 (2577). A data input pin (DI) and a data output pin

(DO) of the card-reading control circuit (25°”) 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
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In conclusion, since the mniature nenory card can be
held by the cartridge with the shape of a standard
menory card, any conpatible Qard reader or the

él ectronic product with the ffenory card sl ot can
utilize the mniature 5 menory card through the
converter. In situation where no conpatible card

wiesldey USBxdmsl RFIDReardhetst roni ¢ device still can read
or wite data in the mniature nenory card

conneq kg g,[%np QY e biMfiGhhE BN LA ctrﬁt)elrt%ﬁr 8 the,

| EEE aces € converter to a corres

dat transm s ort el ect oni ¢ devi
e R @@yrﬁocst%@t?? Ctrﬁefeader

product 10 interface can be a wrel ess conmunicating

- ornheeleatronicfmodectawith ¢hd menRiryernbslot camiitibzete miNhiure

mﬁreless USB. Further, an optional nenory nodul e and a
FYcdrdl rtﬂ'oﬁgﬂttl%@corﬁe[’t‘ék' ith sitGaoPRhERY rff?é’orhﬁat‘ilﬁl@ card reader

conv rter re e converter can be used as a

renovabl e or a onam dat a .st or age

cetoR R cleotanth dvisn i it Gina fiat o e IHFHF‘%‘E’% mgmory

nenory card (80), the converter conprising:

coedt by icdgeeatingihe ipboduatiinterface seaives Gerkb®Brof IEEEdlé%l

conprising: 5 a slot (17) defined in the cartridge,

idfRefagbdlof tR dBnReattiots BBIEYpHnd Calltrifthissoni praci the t O
the cartridge through the slot (17); a product

eitlécttﬁ)rrfi@‘fi?v' %gl)a JQitiioQRe Wife Mt Haﬂ&gjﬁigé Ipe@t'oESF thdroduct

roni evice ; and a sta nory’car
interface formsd on the cartridge; convertl
& CERBF ahuiralesh CoRBIRAGAt mgdgée @8 t@ﬁ%h&mom
the standard nmenory card interface, the product
wmless‘hem o2 Qircdasd WHB. sl ot (17).

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.

t
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2. The dual -interface converter as clained in claim1,
the converting nodule (20) conprising: a main circuit
board (21) with an adaptinggircuit and a card-reading
15 circuit (25); multiple contacts (22) nounted on the
main circuit board (21) to serve as the standard
menory card interface and el ectronically connect to
GhAIMSzpting circuit; and a connector (24) conposed
of multiple termnals nmounted on the main 20 circuit
boar d I t i r
romory oSS e, < e & BB Beify (Y @03 the
dual-|nterface converter as clainmed in claim2, the
 CORYRHIF MBI & ont rol circuit (25) connecting to the
m niature nmenory card (80) through at |east one

swi t cla cagsidgh abipstiblenpisk edstaridard mémobry canid aoticogprising:
nodul es, wherein 14 operations of the swtching

nodul es aRe]siql FY BeMed Ryths caktkdes, Whedehe tHy @Behighure memory
interface (29). 4. The dual -interface converter as

I !
urt negra® 9&5?@?%%6 ot Eﬁgmgé'a&%a%' %sﬁﬁfﬁ%'{o 4B8) ¢ ha
serve as the product interface and caonnect taq
t he card- @éﬁﬂiiwé le@ﬁﬁaﬁ@ (2% foemee 0@299% cattﬁdsg &or ¢qmecting to

adapting circuit. 5. The dual -interface converter as
cl ai med electohid device Winet ei n the nmultiple signal
contacts (230) are formed on an auxiliary circuit

g??(r:ﬂl t(zg)ga?%é%ﬂﬁ %%&g:’ﬂkﬁ_ﬂlté%’ag{ I nt eﬁ%&aglet%gtn fer

(29) Paogeqtiarmale 0 e G ot i dHemf ool 56hg e

i nterface or

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
cf.rcuit (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

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
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an | EEE 1394 interface. 7. The dual -interface

converter as clained in claim2, wherein the

converter serves as a portaQLe storage nedi a by

formng a menory nodule (27) 15 and a nenory card
control circuit (28) on the main circuit board. 8. The
dual -interface converter as clained in claim?7,

opbekiens of tieedwitthing utodudeiras eldtedimingt by platusewiof ¢l p@duct
hodul es is connected between the nenory card contro

nftlegﬁ&’é E29(28) and the standard nenory card interface,
and Ts c),

ontrolled by a detecting pin of the connector

(24). 20 1 9. The dual -interface copverter as clajnmed .
b i 4 hho duglhiaterfacs- GoBXBIRIRS Caimebin daim di the mam circuit
(25")(25") incorporated wwth a wireless conmuni cation
boant (2d)) fertherk@mpriengl mailtipletsegriz contots@BdOethadserve as the
clainmed in claim9, wherein the wreless

tEAh ’ t th $hecAtliPaGiABl oAb L he
pcar -E}gggﬁ%é;&fg%ﬁgggﬁo gi rC(l:Jit (%5 g) Ouses gcgggi)
i npu in,and a.data output pin to connect to a
Pl i AR PE g i Foui t (259) - 11, The
dual -interface converter as clained in claim9,
wher eSnThe dualrintefacesongerienaceleinaed orlaine ) therainghe

wirel ess USB controller, and the card- 5 reading

- mfdfpledighdl icortdetd @30) atesfoemied @t foadxdliaty drdugieard Z22) that

through a RF matching circuit (251). 12. The

- i rf 2] Al i1 claim?2, the
eftiFopl AlIG CoRfeelS AURT el Bt BAIRIRL €5 0L he
standard nmenory card interface and the roduct .
i nt er Pat e dpalyintgriace soryartag a%ﬂa%%¢4 B ﬂa&lg@ yiberein ghe
13. The dual -interface converter as clained in claim:

pidiuct hetetfacs (29 i 4 iredreimgmication interface of a USB interface or

an IEEE 1394 interface.

| 7. The dual-interface converter aslclaimed in claim 2, wherein the
converter serves as a portable storage media by forming a memory module (27)
and a memory card control éircuit (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 (2R8) and the standard memory card interface, and is

controlle.d by a detecting pin of the connector (24).

' 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
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a first side; a second side opposite to the first

Side; and an opening defined in the second side,

wherein the standard nmenory ,15 card interface is

formed at the first side and the product interface

(29) is pivotally nounted in the opening to be turned

i nside or outside the opening. 14. The dual -interface
conttwkcitarit §35C) aseveddata igpwtipin hAd atdata bowpsit pih {oléhnnect to a
having: a first side; 20 a second side opposite to the

ﬁ,ﬁlﬁ‘éﬂmﬁ%@{fgﬁﬁg‘?g%ﬁe“ ned the second si de,

rein-the ry card interface is forned

at the, fiyst side and the product.interface (2 i.S
movablly: The deleateraceronyphiesas iSO R IATS G eI e
housi ng or pushed into the housing. 16 15. The

wdrressi curemlarationweniroBer & wirelese S contaplber] @nd thescard-
housing (10) having: a first side; a second side

r%%ighi‘i’% bbstrdcibdit (5P Bls OhnAS:te@RE ar aftdnBis §352thPdugh a RF

ed 1n the housing (10) near the second side,

rein. t oduct interface (29) is pivotally
%&1‘?&&“&?%65 ite sides of the recess (19) as a
fol dabl e connector. 16. The dual -interface converter
as cl denthe dnakingrfacexonvegenhauelriged ioglaimdy thegeartrodge
first side fornmed with the standard nenory card
conipeisiace hoasifg ¢ bhdors whéc ik htamdard idensbry Gaap pnsithee dral the

the first side, wherein the
product interface (29) are formed at opposite positions.
! 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
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;
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.
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product interface (29) is forned at the protruding; a
third side connected between the first side and the
second side; and the slot 4d7) defined in the third
Side for the miniature menory card. 15 17. The
dual -interface converter as clained in claim 12,
wherein the standard nenory card interface and the
produts. Thy éudlaarrfazdcoavertdrasmbdmed ih biaimsEythshsdsiee(10)
of the housing (10). 18. The dual -interface converter
haSing! @i med in claim12, wherein the standard nenory
card interface and the product interface (29) are
respectj vel 20 formed on opposite surfaces of the
housiﬁéh?ﬁ%gé 19. The dual -interface converter as
clained in claim9, the housing (10) having: a first

- si-de hAeecd side bppdmteﬁbathelﬁrst sidermngd card interface;

a second side with a protruding opposite to the first

si de; ?&3&3%Q‘n%ﬁdéﬁrfeﬁLihtthtpﬁéﬁsq?%gl?ﬂ))ne%?'@Méc@hﬁ s Kyherein

the w nication i1 nter e ‘mounted on th

o et s (A PR SRS i babay HIES offslitesr 19

as clainmed in claim9, wherein the 5 converter serves
a8 faldgble camingctoror age nedia by forming a menory nodul e
(27) and a nenory card control circuit (28) on the
mai N ¢ErThe dudldatedfacd thnveder afletaithed!in ictdisr F2¢ke housing (10)
converter as clainmed in claim16, the cartridge
e rising a protect cover (13) attached to the
profiudi ng. 22. The dual -interface converter as
ect 10 cove

glora'lrlp?g 1%513%?@@%56{3?@% é’{aﬁm THEMRTHE intettice;
corresponding to a width of the housing

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.

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 clalmed in claim 12, wherein the
standard memory card interface and the product interface (29) are respectively
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




10

15

20

(10); a groove (130) defined in the U shaped body,
wherein the protruding slips along the groove (130)

to attach to the protect covegr (13); and 15 a netal

plate (18) nounted to one side of the U shaped body.

23. The dual -interface converter as clained in claim

1, wherein the mniature nenory card (80) is a Mcro

SD, MCitduttboand (295) dbmpaiible)withrtreowired aothrdni@ationlinterface
dual -i nterface converter as clained in claim1,

ASB1E P O RS TP P

LK {E%@ry card.

20. The dual-interface converter as claimed in claim 9, wherein the
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
cover (13) comprising:

a U-shaped body having a width corrcspdnd_ing 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

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. |

, 24. 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.




