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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 gfﬁl@;"éve%@@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’ﬁfﬁy 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 )&s‘aﬁlﬂﬂ @%oM%e &ﬁﬁ@é %?lﬁbl%ydm&’l@ @roducts have been

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

SR i S AR Bl o
card to a conputer experience sone difficulties

exyaple; Rl ghowecamémw:ddg takepigtuses aad play MPStitlesemd 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

n’ri%i?% ?E}»/H(E:lgsr déIE r¥1tcg%'§z s 5}% A ard M b o wn
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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'acconpanying with a converting cartridge. ' Wth
reference to Figs. 15 and 16, the conventi ona
converting cartridge (70) for the mniature nenory
card (80) is sized as a stafdard MMVC menory card.
The converting cartridge (70) has a slot (71) where
the mniature nmenory 5 card (80) is inserted and has

ackoMPank et Gecdnkétindedrigdse. el ectroni cal Iy and
correspondl ngly connect to t e nminiature menory card

'Ensgl) Wi eﬁ%rﬁg hFo a%g @%8 Me%%ﬁg%ﬂigﬂa?Eﬁn%rﬁﬂgtcgﬁﬁdge

ny in-t
npl e m)dlflcatlon to the structures can allow a MVC
(7@M@r theanimaatuns mesnry ceehtd is sized ag agtangerd MHe memory
mniature nmenory card (80). 10 However, for nost of

cdrieTRetsovating eaptitige (o, a $lbe(H9 Iﬁdmrmllimnymauﬁednemory ‘
reader is not a popul arized fundanental device. Even '

SRR MR Sty
have n rd reader .are.unable t til t

CQUESPONFHE L FRTRECT {9 he MIUATTG FSReR, it T60y, Bt e
dual -i nterface converter of a 15 nenory card to

standdrd M Greanbdiffare fiome thef wimatire nwamaoryprasd (&0 omiygn their
mai N obj ective of the present invention is to provide

sidedYRd sinib18 mhEiEicat O e HeStriclired cai BllH W BINE®ITY-
card, wherein the converter uses either a menory

card.,nt a
GRpH Ry Raficllo R BTl LREEIAGR RinRE0ReR %8'02-

or the el ectronlc de iice can read or wite data

of t hElowaveatiar gl%ﬁ%? Regpenal PEMPULRTAIPETS, Ha ﬁ%FPI%O memory

obj ective, the converter conprises a cartridge and a
cardrreaddres nobd poputmized dundamedte! device.ikiiga. thohgh the miniature

cartridge is conpatible with a standard nenory card

b e T
hgx?er ltn(r) Icggiereaaexp gr%rhen%BF AR 5:12 Qar (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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menory card interface, the product interface and the
islot. Other objectives, advantages and novel features
of the invention wll becoqe 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

memed caRutface, theadroiéEintertRe ERHEEIRS 1N
accordance with the present invention; Fig. 2is a

Dot L SBFCBRSEY Y SOl RIS B Savention wi
'per spective view of the dual-interface converter of
beciogne morgpppargni isom he fellpving dejrided descalptiommehen tigen in
nodul e of the dual-interface converter in accordance

coMjlifctiohewih @€ péconmpantin®diavings. S is a top
perspective view of the dual-interface converter of

Fi.g. - 15. holding a miniature nenory card; Fig. 6 is
Inaﬂh%g{%‘glm erspective view of the dual -interface

converter .of the resent. i nvention assenbl e L th.

Che. ik b OmBsrORGF TR dewTg ! PRl PRAU A Ul interface
view of the dual-interface converter of Fig. 1
caorpeninieordance yithtlerpresevidnye®®nkig. 8 is a
perspective view of a second enbodi nent of a

dual -Figt 21 RBEttoPRYklie vibva6 £ MlelRATttfabe EoBverter of Fig.
present invention; Fig. 9 is a perspective view of a

l_thi rd enbodi nrent of a dual-interface converter in
‘accordance with the present invention; Fig. 10 is a

erspective view of a fourth epbodj nen f a
.Sua| p Figt 8% ae exploded perspective v{gagv of the éua?—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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converter in accordance wth the present invention;
Fig. 11 is a circuit diagramof a dual-interface
converter using a wirel ess 4USB interface in
raccordance with the present 'invention; Fig. 12 is a
perspective view of the dual-interface converter with
a5 wreless USB interface of a first enbodi nent in
coeREHRNER o¥ddnide bich HeqH08int ihvdtRivht on; Fig. 13 is a
perspective view of the dual-interface converter with

a wg.eless USB . rfa f iment in .

2ccortiEnEERa TRt RERAE 81 R ol BECANG B Eohg Yigeless

a circuit diagramof a_ dual-interface converter with
UgBuintasfasgdn apparbanes withdbe preseateyeadee with the

present invention; Fig. 15 is an expl oded perspective

Vi ew @i, &2 ¢pnpenpeaidl viernsf the candintaFsen®inverter with a
including a nenory card and a converting cartridge;

Wﬁﬁfj&sg t%B ?}[}Qeﬂ.fgcqa@fjﬁl Eﬁ{t xRl gt &%[&Bfﬁnbcx §¥1Y1}:|ﬁié¥ &ffge.:nt

g conventiona menory card asse
.Wth reference to Figs. 1 and 2, a dual-interface
I¥eRNEEt er of the present invention has a cartridge
appearance simlar to a standard nenory card. The
car t r¥iggé3 sas perspocisiangie(v10f theslubbintefacn evratentes with a
menory card (80) and uses either a standard nenory
whdleds USE i{888co6 f A stdopdughbddihfnt Bfgcdopdddcrngith the present
a

data between 20 the mniature nenory card (80) and

.tar‘get_ el ectroni c device (not shown). The product
IVEPEP%ace can be either a wired conmunicati ng

protocol such as USB and |EEE 1394 standards, or a . .

wi r el Bigs 14 sharghreiddiagiasy ofdial-nfeefagaicag vertesy with a wireless

exanpl e, RFID (Radio Frequency |Dentification),
RBIDéheefabe imhc@irdsscelwith oie prasent iasentiddB. The USB

interface of the wired conmunication 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
memory card assembly of Fig. 15.

With reference to Figs. | 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 %pnvertlng nmodul e (20)
nmounted in the housing (10).” The housing (10) is
formed by a top shell (11) and a bottom shell (12)
;correspondi ngly 5 assenbl ed together. Both the top

ashebkarhplk)inand félhevetdotistieh] (12) have an
interface side (not nunbered) The top shell (11)

f :{ &L‘E\éﬂi I%E%#gﬁj lﬁép%‘fé 3¢ I adittion 5 MREGitlnd (R, BRI
0%85%%%%%&‘%?55 mqfé’%%ﬁﬁﬁfragm%e \mﬁwdb%?%ﬂ(ﬂéh)ém fousing

(11, 12) are assenbly together, the platformand the
(10) 19 ferinaqkbly & taprehd]LE)] ) fand m Botomo sheld { 1. coMespopdingly
t hrough holes (14). are defined on the bottom shell

as{s@ﬁ%ﬂ?{lﬁ g}@@tﬂe@%m BEhGs shal gﬁ ) aMBrtﬁé’BSftemash@Ht(q D) 1R an

al one edge of the top shel and t he

eI Caaraifered Ditne g fﬁeli?fﬁﬁléﬁ%roff i &oﬂ&ffﬂwnot

assenbl ed together. Thus, the mniature nmenory card
ny@byresi thase xtanss ousHaidnrom aTeonRasHE 162e qzstlxemyerface side. The
through the slot (17). The converting nodule (20) in

bbﬁ@mh}h'éﬁl(mg? hdD) U stimped Sesme ( 16) dorrdspending tbdar platfaih.
and an auxiliary circuit board (23). The main circuit

AL D A S e
2550 o S5 ORI, DR et RO gnc n

the shells (11, 12) and |nclqdes a top surface and a
tHechattom shell 462). alivhg thepintercaost sade. Moe@yven s ndieh (home dyfined
card |nterface are formed on the bottom surface of

at e @opﬂh@q h 5helP PN Gnd2hd bRRBN S GSQQ \rﬁi@va notches (15)

corres ondlng o the through holes (14

f(%g]{l ta%gc]{ts(ltl] ﬂr}vthg% %lzx%tv;‘r{)] gléélggﬁrly 15)351% co?}egﬁ&?(ﬁﬁgﬁfaﬁsgrﬁbled
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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MMC, MS or M5 DUO nenory card interface. The
auxiliary circuit board (23) is connected to the
bottom surface of the main circuit board (21) and
has multi ple 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 signa

MM, A6S 9r MSDUS wetioeicaal inyer€aenect to the card-
readlng control circuit through the adapting circuit.

Wien he aﬁ'ﬁ!hgp%l%&gi f)oz%a?g% IS(C%}]}I?]&?% ‘ﬁ% ot tnF ﬁﬁll'fgce of the

auxi liary ci are Ween
shel ] s gll the auxiljary circuit 23)

i} CIBEH baallﬁty(ztliéﬂ haseltple signad ceatagt 2@9& at t

(21) further has a connector (24) to connect the 10

surfaveatsithe USBproduwainte(f80y to ddrmeconetSB poa4)f a target
this enbodinent is formed by nultiple termnals

clEPYHL R HeQ e, t[‘ﬂ@ s‘f@ia‘f‘ cShlra‘été' (Q?:@P@lregtr&%&}ly%hﬂectfto the card-

reference to Fig.” 4, the control circuit

e aih toeeAdhe dBEanuE Grofh VEGH ﬁeﬁigiﬁ%t board

of the product interface and uses term nals DATO to
(DATegether Witk theaiudVarsodrmichaang (20 arabelddmtween theshalls (11,

through a first switch bus. The first switch bus is

120 Rosedliefy clbdit Bbed2B8Y Buteuiddd byzhé Ehnd f TKA. and
LBB UllB)lglfyThe connecf(g?j(m) IS comtl bl e e\%vljttjﬁt?

M cr O ¢
mul ti pﬁe cont thlﬁ b??% (2 %g{nﬂeénso'\gf%/o@f? mg?“’ ﬁ-‘racg ct the
TR RREB TS A0S JOIRE R Gk Frig e g i e
main circuit board (21). The operations of the
by witldplentg ool epufit@icon: thelbaticianwit bgBdt(@1J1 1B) and
the card-reading control circuit (25) are depended

on wWheliherefERAcHRBFIN S HRaEMRS] diRaitqas’ bf ﬁﬁ‘,ecdn‘irertmg

connect ed to a USB port of the electronic devi ce

<500 G PP PAONTE Vi 281 (FREAGEH 0.0 Bl e

s1gna1 contacts (230) of the product interface 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
['I9B~UI 1B). The connector (24} is compatible with Micro SD, MMC Micto or
MS Micro(M2) standerds. 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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fromthe electronic device is transmtted to and
‘processed by a voltage regulator (26) of the
converting nodul e (20). The voltage regul ator (26)
outputs a first operating Jbltage VDD to the
card-reading control circuit (25) and all sw tching
nmodul es (WA to Ul 1A and WB to Ul 1B). The

fropematldtdrondt Hagee WiPaRaniicddo %nﬂgﬁ@é&@ediﬁy al\’ea8RESulator
swtch (B) is defined as a second operating vol Tage

... The second e [ v \/1 F-S5~al S0
(R the Saftest i RedF [ n A vl Gughlarsr (§5utig o first
'WB to UL 1B). The first operating voltage VDD o
opaspting veltagth o theecardireeding gonalisischodil) dndeall switching
conducted. The second operating voltage VCC3 is used

maduRs (U9l @t DDA \walitlags tb 071 18ycThevpérating goagde VDD passing
(WA 10 to U11A and WOB to U 1B). The mniature

. t - i
L G e S
dul WA to U1 d WB to Ul 1B). Since th
Tg‘:‘;?%ﬁa‘éﬂeﬁ@tl%}%‘?]ﬂ%ﬂel@p%&iStLEJ‘?iOZ%‘;‘)tPP%tO aﬁw@'eﬁ%% megules
the USB port of the electronic device, the electronic

(U Adoi €11 lisamb OB tooUdtBeskhd hsst wpeiating el tagedf P Dearndrols
(80) through the card-reading control 15 circuit

whékr W §bit€18hs nesdfe sRofdMe conddbidbThe seddiRi operating

mniature nmenory card (80) has been inserted to the

trd .. th ter. the .USB
vt C85satiee 5 Ap e o R ERIRE R R Rl voa
and the product interface in the foregain
toekibbiiandri#ORa e UHd e dhe MinieuEARemaT Faidd S0) cameonnect to the

cartridge. However 20 both of the interfaces can be

cdrdseedinigwanyrol oirowd (25) thppgdl the conddcaakswitvhing modules (USA
reference to Fig. 7, however an optional U shaped

toDU‘?%ﬁ dcgyﬂrt?gglrlnﬁ%).su &ﬁe%ﬁﬁﬁréaﬁiﬂﬁ%ﬁﬁﬁ%ﬁcuﬂ@ﬁ is

cartridge to stantially rettangul ar
CSOMLELE Pl AR B DB RRL IRk POl el et bl i
tésa?crrcgs: ‘Ph%eﬂal{naiggne‘e ?rfen?orsy’ft c%?g ?Sr (()j) tgonu‘igrhythg %gfd—réa%ir?g 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
p;oduct 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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addition to the conpensating, the protect cover (13)
can prevent the protruding from snapping. However,
wi t hout the conpensation of the protect cover (13),
‘the cartridge still can beseasily inserted to the
menory card reader. Wth reference to Figs. 3 and 7,
the protect cover (13) is forned by a 5 U shaped

g e b xR
ﬁ%ﬁ@'@ﬁmﬁgﬁ%ﬂ%@? e i BnBhiglibt s e Pt BBver (13), the
dual -i nterface converter in accordance with the

caviredgeratill cancha ¢asnly iosertdsktoftbe meemoxy ehrfl freadsant
enbodi nents as descri bed hereinafter. The size and

10 shop® Rferbhe gsnyaﬁée tHRY Frotdte 5013 ; 1saformed bya

standard menory car The product interface in the

LB TRPEBERTE, SO0 S A A

an gpeni ng not nurrber defi at one sid
OB QLN BOE e ML 1Ok SRECIR A Raed8) i
interface (29) is pivotally nounted in the opening
fuethet Reovioed tongnd 910 of el -¢hapedbodyct 15 interface
(29) is turned outward and protruding fromthe

housi T‘H%Fl dintdrBRe AVEAEIBLACBRIMRBRGE] tteprsent invention
conpat i bl e connector such as the USB port of the

& ect roni ﬁCthfﬁﬁﬁJﬁce bﬁ'@t E%Ert%%g%%g%ﬂeﬁiﬁ%ﬁﬁ?ﬁéﬁ)me nen nd

openl ng t he housing (10) has the shape of a standard
e bawnsing $00)\aretihe sdrae apestangap gemprygaed. The product
hou3|ng (10) has a space where the product interface
it @Fce i the Yeldyingedibodineenps catub¢ heldt iarthateougiag)(10mn
be horizontally drew fromor pushed into the housing

(33 MEBEECEEPE o eS8yl b g

gtgmndgétt(gipoq@% gﬁ%tctlpk% % p%%]&gfgcta?c% tertlgcc leeﬁ:rto(riggt ifiterface
(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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After the product interface (29) is held in the
space, the shape of the housing (10) is identical to
a standard nenory card. Wth reference to Fig. 10,
the housing (10) is defined wth a recess (19) to
hol d the product interface (29). The product
interface (29) is pivotally 5 nounted at opposite

Adied @ odhbﬁntm 24 L9 heRbinatht epatahtie &ﬁﬂ@@ftﬁﬁ’housuag (10)
When t pr oduct |nterface (29) is conpletely f

1s 186111{1&11 tgﬁ%?eﬁld(ailt?%le psing (10) has the
fance e standard nenory card
swtable for dlrectly |nsert|ng to a card read
Wien With fafergoes to RigerPathe horsing d0) is @%féneéhwﬁh a fecess (19)
protruding fromthe housing (10), the product
td lsldrthapeodikd intesface @MeThe pdact iledara@@o) b pivoelly
of the el ectronl c device. In another enbodi nent the

mfdvdted HHhREE sRRE e ticElect R @9? Q¢ 4398 5Jimeﬁfb‘? When the

present Invention can serve as porta e st orage

medi a. Tao. achi eve the unc menor ul. e
piachinienat o5 i Secmmierdy Taldef i efe BRFLAST PE Houbing(10)
the converter. Both of themare preferably formsd |n
hahtheappearance the sBneradibcstdridyd mamdryreafé seitade tor directly
Fig. 4, the nenory nodule (27) is connected to the

in¥BARIgYtoCAE £t dGeAtdroW Heh thY bfodud8 interfiSe (BYQS Vifiedadd
control circuit (28) connects to the contacts (22)

C
phA Y el RGBT, BeGrrPOR g R o o
swi t chi ng nodul es (U9Ato Ul 1A and 20 U98 to UL1B)
compphleork ot thgslegiraic devige second switch bus is
conposed of multiple switching nodules (Ul4A to UL6A
and Ulit#ndthet 6By dinTdme thpduatinteyface! doagertéfG@actordaalkce with
svmtchl ng nodules (WA to UL 1A WOB to Ul 1B, Ul4A

tﬁeopxléééﬁ‘ iARhHIHABA QrHLAB) pbetableddtagt heMid N achieve the

el'ectronic device when the converter connects to USB
ﬁ%?cﬁtonog rrtlg]nelore}l el (129) ae Iacrrelem\(/)vr]yecarﬁ 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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the converter disconnects fromthe electronic device
and turns to link to a conpatible card reader by the
menory card interface, the card reader can provide
the operating voltage vees. he operations of the
switching nodules (Ul14A to Ul6A and Ul4B to 5 U16B)
and the nenory card control circuit (25) are depended

the %o%&‘téi%séd?ﬁlecﬁ%&ﬂ%@ BlecBhhid Gevi@naathefs iPlihke a

.mniature mam)ry card (80). The connector (24) has a

SRSl BLBARRY ARPESH R Bl bR

Ul4B to U1 6B). Wien the miniature nenory card (80)
providedhe opemtingaltagediE63. (24), the converter only
serves as a 10 converting device and the detecting

pi n (ﬂ?&@i% 116 Of tMel émﬂjb‘i]?)hﬁ)d%ﬂés (@Mi4c i D6 ARAUl e3B to
(UL4A to U16A and Ul4B t 16B). As a result, the

UEEEE %f(il ﬁ?dm & }d @&ﬂrélr& c%:grj%’al%a%eg)eﬁagﬁ b8lwhe her gthe

e no connec card-"rea

control circuit (25) and the standard ne r
canmegior §24) 1s ICPﬂtlﬁ%te%t‘h thi wga%ﬁmﬁn@ar@ran@)- ir@‘e [fepnector

inserted in the converter, the 15 converter can
(2ddhasatdetentiaptie(Cand Bbmt)raminecni@/tccdl oontzolcEing (C) of all

reader, with the standard nenory card interface or

Svtfﬁallyg%léfﬂﬂsg ggP@AttQUlmaﬁ@mﬂB ©ATYSB Y. ONhER khe miniature

circurt cordingly connects to the contacts

2 car d-r eadi cant r
e 4&@» SRrREr B B Ret bl %rmffk?ibalwf@es a3
to U1 113). Therefore, the converter is used as
cquorertamg devige and tae defeciiegipin Eeardiptect) valldhsablp pl SWltchmg
device, or further conpensated to forma standard
mFROREY At @36 A1 4B t6 LHLOB) Alsa eeuhetht thembhemodule
card reader or any electronic product Wth reference

o1 a't:l Yhe gﬁ‘e’m catllc Hf,rBl ¢iscuit Q;Ea gl'imt: Bo %ogne@n(ﬁﬁtto%e card-

W|re ess i ca nter i's used to rep ace
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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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card-reading control circuit (25") incorporated with
'a Wreless interface controller replaces the

ori ginal card-reading ci rcuLt (25). Signal input and
output pins (Rfin, Rfout) t he card-readi ng
control circuit (25') are connected to an antenna
(252) through a RF matching circuit (251) to

cafﬁrr@mﬁglcﬁnﬁbpﬁsmﬁ (25°) Pndorb@ratedl With a. witélels ftbghence
to F|g 12, al though the original USB |nterface has
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Data pins on the auxiliar CIFCUIt boar d 23d)
plasé fianBieet) ohthe %ﬂ;reg@nsrcoarrﬁﬁcwsﬂ%ah argegmected to an
conduct operating voltage fromthe USB 10 pbrt of an
artbed (232) chidayh @eRF endtbRingainceittR6d) tooeitetesfBOyarismit or
t he hou5| ng (10). Wth reference to Fig. 13, .in the
re%h pn that the converter has incorporated wth
el nternal operating voltage, the auxiliary circuit

boar I S not es The sha

hous WAt ceberpes (& Rig. dongihtish theorea) Sk ditEigs hep been

a menory card. 15 Wth reference to Fig. 14, another
raplaveddfy & werehdss %8 snicofme the auknigry gtram hoael (23°) remains

used. The enbodi nent uses the RFID comrunicati ng

ok SR Ees £ 1D). ek S8 ol thelafgBiadatRctit 8Os @S Pire Bhoved
RFI D control I'er is incorporated with the

d :
<SR B o e it Lo
I
DO GGG SEs (e aTing Psylc D)3 tieousing (10).
el ectromagneti c induction effect can generate the

Witeteftienge WoFigads, it the sitmavien tleat the esnvaterims dntdrporated
auxiliary circuit board. O her wreless

VTR A Al A8 e 9 SRR 2 o
necessarymffxe (sjhz{p% c}thﬁe it s (P@’) 0% the converter meets the standards of
ar 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



wirel ess USB and RFID standards. In conclusien, since
the mniature nenory card can be held by the
cartridge with the shape of a standard nenory card,
r‘any conpatible card reader 'or the electronic product
with the nmenory card slot can utilize the mniature 5
menory card through the converter. In situation where

r exists, the electronic
ngg%/elggé’ﬁsaébﬁﬁ can rea g? wite data in the m ni ature
menor ca d.b conn cting .the product ugh
oo aosRlio e e Tas mingrini mRrREy Shrd Hu R ASE HEf

to a correspond data transmni ssion port in the

cartrédger withdhelsheipeeof d standatidthemorpcardeany eempatible card reader

transm tting protocol, the product 10 interface can

Pﬁne%li\%tﬁﬁh@ ?ﬁ)cﬁﬁzmﬂi t‘h@trhékﬁoty‘&&Hfsﬁﬁ%anflﬁﬂtz%%ﬁm&mmre
t he uet oo w rel ess LAN or W|re ess USB.
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wher eby the converter_ can be used. as a . renovable or

exisisotheaip@ratie device shllecanagad or 13ite dajg inghe mingture memory

dual -i nterface converter, for a mniature nmenory
c&drs; cdiRctin® m/@pltoamcmmlfma agh a3 thailSB dgEERELI394
di mensi on conpatible wth a standard nenory card and

11%%§@5éssdfrtge cBnodrfr 14 %fdo?%‘gpbﬁd Hhe EAh{isG8e poiaiBéE N

mnrature nmenory car s adapted to be |nserted
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an electronic device; and a standard nenor

y
10 idtatfecd emebd o witdessrcarhausiatingdaerfagador 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.

L]



a converting nodule held in the cartridge and
connected to the standard _nmenory card interface and
the product interface, sen@ing whet her the product
interface is connected to the electronic device to
determine if the mniature nenory card i s accessed
by the standard nenory card interface or the product
interface, the converting nodule conprising a main
~circuit board with an adapting circuit and a
CLAIMA&rd-reading circuit; multiple contacts nmounted on
the main circuit board to, serve as the standard
L destwymigatage cRKETSIAOT 4 TRNGABER MERAERER Bhnect o
. the adapting circuit; and a connector conposed of
converieh COPHITSIREr ni nal s nounted on the main circuit board

‘to.electronically contact f. LA

epargeorl § QrptragReoEbabit Sl il ry ieghoty B fand
verter as clainmed in claim1, the card-reading

‘rol circuit connecting to the mniature nmenory

qais &e@fg@lﬂ?ﬁ 1 cdrBddde, WHRrSini the hiliasurehiaémbsy card is adapted to
conmposed of nmultiple swtching nodul es, wherein 14

be insCREd it IRS cAtridfethsvadicthiengotiodul es are determ ned by
statuses of the product interface. 3. The

dyabdidtiaterface fomnukon die eatridge foedonmeatingi tmab, eledisonic
main circuit board further conprising multiple

devicesamhal contacts that serve as the product interface
and connect to the card-reading control circuit
erstandgnd mesenyageed ifedpee [prmedpon theecagdee; Mk f ace
converter as clained in claim3, wherein th [ tiple
Srcgmaertngsmodeiedic i AR Bh Al AT g Tad Hedf

nnects. tq ¢

memo%f?a&ﬂii%t@?@ss? o i hpdSen i PR o Sk eloler BB %f%%w interface
sconf TR ol BB PhE S5

accessB by HrEsthiiddd thBhBH 848 interface or the product interface, the converting

compngo

module comprising
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



6. The dual -interface converter as claimed in claim
1, wherein the converter ﬁgrves as a portable
storage nedia by having a nory nodul e and a nenory
card control circuit formed on the main circuit
board. 7. The dual -interface converter as clained in
operatiindioNtfs sWASKIRE MGl seidiitnined BP atrekcafofMd bidduet
switching nodules is connected between the nenory
interfac@rd control circuit and the standard nmenory card
interface, and is controlled by a detecting pin of

3. t’]flﬁ:; SRNAGCEHAEe cSnvett? adYBlimletif CiaMEl 3RO YBAA 8lrc@R board
claimed 1n claim1, the card-reading control circuit

‘ incorparated.wjth a.wreles onmmuni gati o .
further G pPBYING PG DI ER AT B S8C B8 Jeh Ogpctipterface and
clainmed in claim8, wherein the wireless =
connedtdontmeardericading sontrol Lizevit threugriie adapting|dirspit. and
the card-reading 15 control circuit uses a data

4. ITHRWudNifefae dofdrter QY chiteliin clAmCP RS id ®ednultiple signal
transmtting/emtting circuit. 10. The dual -interface

cotacF TR B8R L DLGbBhIE O el

~controller, and the card reading control circuit is
main cirsitidwasdl t o an antenna through a RF mat ching
circuit. 11. The dual -interface converter as clai nmed

5.  iThechwalinterfatd eonadrtoriad ghaimednn ickdingd avhdreirsinegproduct
whi ch the standard nmenory card interface and the

interfal A4 Hired KPR A0 i HACE O 8 URRABO, RO, PR 394

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

interfaghnosite to the first side: and an opening defined in
t he second side, wherein the standard nenory card

6.  iThedyakdeierface semetertasohdnedrinclamib whercithbiemonyeder
interface is pivotally nounted in the

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



opening to be turned inside or outside the opening.
13. The dual -interface converter as clained 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 nenory card
interface i fornmed at,the first side and the

control GuFsiKIaiSCH Adas put P AR &My i Zh 96 FOPRE P Ace to
be drawn out fromthe housing or pushed into the

transmitbongiemgtiinpeeircidt. The dual -i nterface converter as
clainmed in claim 11, the housing having: a first

10.  §he %ﬁaﬁﬁr‘éﬁf%ﬁi&ﬁe@ﬁ@@ﬁﬁﬁq@d 0 clah & iisdreini te windeksa

recess ned in the housing near the second side,

wherein the. product. .int ace. | [ I unt ed
commufi SRR B et Rt B atyolsP aflaftbis”

connector. 15. The dual -interface converter as . .
reading tentradditonitds spnpacted than piganm uragh aqF matehing cyrui.

formed with the standard nmenory card interface; a

11.  Thedi-Fitddard tdhvarer at tldined iwpRomit | thet@rtridgefdongirising a
side, wherein the product interface is forned at the

. pr.otruding; j4F ' « £
housinB ff UAfKh o s dbilo B A o IRRELEE R HIPARALLEINtrR are
the third side for the mniature nenory card. 16. The
formedjgfanposkie pP&iéiensonverter as clainmed in claim 11,

wherein the standard nenory card interface and the
12. dhediuat-iitetfecd aceveatee af otammddon cldmm Elrthe bounsing baving:
the housing. 17. The dual -interface converter as

%'fﬂjsfgige'i nclaimit, wherein the standard nenory card
interface and the product interface are respectively

faosreggrgd Side O%ngl%é %()ethsé%rfs? Sc.;lgg; a‘?ﬂcd the housing.

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.



18. The dual -interface converter as clained in claim
8, the housing having: a first side forned with the
standard nenory card i nter'face; a second side with a
protrudi ng opposite to the first side; and 17 a

circuit board conpatible with the wired comuni cation

R R R A

dual -i nterface converter as clained in claimS8,
wiiestedide;t he converter serves as a portable storage
media by formng a nenory nodul e and a nenory card

gggﬁm sigd ?g@éstlte% thBGirb@didle; Gindcui t board. 20. The

- nter e converter as clainmed in cI aim15, the

St e s B PhE el “Els e 5%%%%90@9?

clainmed in claim?20, the protect cover corrprl si ng
interfage $hpivetillyougumigdiah QPBOSﬂeﬂ@Sdlfﬂh%Eﬂ%%ﬁsr@fql@a@e\HPHWPtOT
of the housing; a groove defined in the U shaped

15.  madvuabes®idd doneeRendy dginngl insdlaips1 Blthahotdieg haoimge
to attach to the protect cover; and a netal plate

2. The
gﬁg?ttﬁg & ace conveg{ e?&?&%ﬁ%ﬁ’ﬁg%@%&g aaclgm 1,
V\herelnthe m ni a e menor.
Rsesntbideyil @ p&tﬂgimg ﬁ;@ﬁggﬂéﬁ @3&1@ ﬁr@tssldem:gherem the product
dual -interface converter as clained in claim1,
interfavdh griermed hethet potdadthgrenory card is a standard SD
menory card, an MMC card, an MS nenory card or a M5
RYR-ERIRY dorfiebRd BebweABHENST 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



DUAL- | NTERFACE CONVERTER OF M NI ATURE MEMORY CARD A
dual -interface converter olg a mniature nenory card
has a cartridge conpatibl'e with a standard nenory
card, a nenory card interface together with 5 a
product interface (29) formed on the cartridge, and a
slot (17) defined in the cartridge so that the
mniature card (80) is inserted to the cartridge

hRUEbohREcofip&ible Wilh (HenwiBe campasticafonusidtfack eounted on
converter, a card reader is able to read or wite

the proffiding S Pl Pofle! pETTRERY (E58E b 00fed T oo

device is able to access data of the mniature 10
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el ectronic device. Further, the converter can serve
serves as a priablc stbtage shediady fosting bmamyrpodelsiang aanemory card
menory nodule (27). Fig. 3
control circuit on the main circuit board.
20.  The dual-interface converter as claimed in claim 15, the cartridge comprising a
protect cover attached to the protruding.
21.  The dual-interface converter as claimed in claim 20, the protect cover
comprising:
a Uwsha];;ed 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.



