METHODS AND APPARATUS FOR ADDI NG AN AUTONOVOUS

CONTROLLER TO AN EXI STI NG ARCHI TECTURE CROSS- REFERENCE
WORVREEZNEED APPLI CATI ON Thi s application cl ai mBCThS2006/047118

benefit of U S. Provisional Patent Application No.

60/ 748,769 fil ed Decenber 9 , 2005. BACKGROUND CF THE

INVENTION 1 . Field of the Invention The present

invention relates to. the field of digital devices for:

storing |large amounts of data, to and/or from which
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digital cameras. Such devices incorporate a renovable
or enbedded rrermr% card to store |arge anmounts of
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phot ogr aphs. A requi renent of these devices is to
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a PC card reader, it is also desirable to have the
unit itself function as a PC card reader /witer . For
systens that | a@ACHGROGEDabF| THY, INVENTUOl be
desirable to provide an easy way to add the

1. ca@apéiatgf the pLefsrted, method for acconplishing the
“eT‘I“a'C'e—rU—a—P%v—s—a-ih-gh speed USB connection to
the PC. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a-
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digital caneras.
which large amounts of data must be transferred.

2. Prior Art

Figure l'illustrates.an architecture used in portable
devices such as cell phones, MP3 players, and digital
cameras. Such devices incorporate a removable or embedded
memory card to‘store large amounts of data, for example‘

digitized music or digital photographs.

A requirement of these devices is to attach to a
personal computer in order to transfer data in and out of the
memory card. Whlle the memory card could be detached from
the unit and plugged into a PC card reader, it -is also
desirable to have the unit itself function as a PC cafd
reader/writer. For systems that lack this capability, it
would be desirable- to provide an easy way to add Ehe
capability. The preferred method for accomplishing the

interface to a PC is a high speed USB connection to the PC.



Figure 2 is a block diagramof the inventive device as

a circuit interposed between the System Controller's
warnorogoasont rol l er and the nmenory card of the PCT/US2006/047118

architecture of Figure 1 . Figure 3 is a block diagram

simlar to that of Figure 2 , though illustrating nore

detail of the interposed circuit of Figure 2 when the

System Control |l er has set the node pin to the opposite

stater T ou peddhs s tlociedbodtanl, Al ghiate

i ncludes a USB control unit such as a full-speed USB
uniFiguiae bpésateblarkl Zipeyss tisl hestsecind. afi gucaifecture
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and adidet'ahrpdenefagure 6 is a block diagramillustrating .

an exenplary inplenentation of the present invention.
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Figure 4 is a block diagram of an alternate embodiment
wherein the System Controller already includes a USB control
unit such as a full—speed USB unit that operates at 12

Megabits per second.

Figure 5 illustrates the Figure 4 system  when the System
Controller has changed the mode pin to .the "card reader"

mode.

Figure 6 is a block diagram illustratiﬁg an exemplary

implementation of the present invention.

Figure 7 is a block diagram similar to Figuré 6, but

with the mode control in an opposite state.

Figure 8 is a block diagram of an embodiment of the
present invention using a multiple pin data and control bus

between the system controller and the present invention.



plurality of individual switches. By way of but one

exanple, a swtch for a USB connection woul d incl ude
wakod7@aess1t wo i ndi vi dual switches, as the Uni veCcTais2006/047118

Serial Bus transmits a differential signal over a

twi sted pair of conductors, both of which need

switching to maintain systemintegrity. Figure 1

illustrates an architecture used in portabl e devices -

such_as cell phones, MP3 pl ayers and digi.tal cameras.
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control the node signal .
Figure 2 illustrates the inventive device as a circuit

interposed between the Syétem Controller's memory controller
and the memory card. In this mode, Ehe inteiposed circuit
appears "invisible", as-if it were not present in the system.
A single control signal (mode) controls the operation of the
inventive circuit. 'In its default state (for example with
the mode pin low), the inventive circuit appears as in Figure
2, and Ehe memory controller operates as if thé interposed

circuit were not there.

In Figure 3, the System Controller has set the modé pin
to the opposite state;'to 1 in this example. This causes the
inventive device to disconnect the memory card from the
system controller, .and to implement a'"sﬁaﬁd—aloné" memory
card reader/writer with an interface to a PC, for example
using the USB (Universal Serial Bus). This connection offers

the following advantages:



When the inventive device is placed in the "card

reader" node (Figure 3), the card interface signals to
woheo7ayetsem control |l er are replaced by new si grairas2006/047118

(shown as "logic" in Figure 3 ) . This logic mmcs a

"card renoval " event. This insures coherence in the

system Because new data may be witten or old data

may be erased fromthe nmenory card by the inventive

devi.ce (via the PC it is inportant to appear to the
Systsm %%%F?IBI ESPt%ngl‘% RSF" s atd gIaElﬁ@ént program
codenser teshyties itsraﬁﬁt@rbﬁ%§§8¥3H&ﬂH&f@é@i@orﬁgebndata in
ts access to the nenory card. In the enbodi nent of
and:iog}iﬁ £ theppemBoryefReEntrol | er al ready includes a
USB control unit, but this may be a fullspeed USB unit -

t hathopeyates abniZoMeeabirbsnpeless af Q- Thhs1 does not
modk%ke atfl.vant age o% t he newer USB hi gh-speed rate of 480
1t 1 ber 2§ e BRI BSTHBNGIY Yo 13 Riereaseonhrel zéhe mode
sigikh1G gabyte cards are conmon, and | arger sizes are
avai | abl e)-the nmenory read and wite tinmes for |arge _
files pravided by full-speed USB may be judged as :
undBEEh il ATy LGBVECerdF ®ystaatt Thathal Feadd reader”
modienaiFiderse USB, conérohtar intbe reeetigie, eViSerne system
conkfQ i.des a second switching function (in addition 0
-l irjrﬁ?orif%a’f%lp_%@\ﬁ:?@hPﬁg?eWhﬁfLWJ{%e(Eti’lﬁvaulassth@gic" in
Figpaeseas .t herdSB sbgnal sihiem khe gy em gy ol %ﬁént. This
insd| rectly to the USB connector. This preserves e
HSFalc ATt B thReSEEEEm CHRediSemedn ddea seme be
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.__Fi gure 4 system when the Syst gm Cor?tro%lqéerr&%éﬁ%h%%}g‘gdby th?
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theSBl il Tod it eI nal 19gh Cai MnLhe hayenti ve, device
., _MmMmcs a USB di sconnect e?/enlt1 for %ﬁgqgan%rgg%%sn I??en
inserted when it resets the mode pin to 0 to regain its

access to the memory card.

In the embodiment of Figure 4, the System Controlier
already includes a USB control unit, but this may be a full-
speed USB unit that operates at 12 Megabits per second. This
" does not take advantage of the newer USB high-speed rate of
480 Megabits per second. As memory cérds increase in size (1
Gigabyte cards are common, and larger sizes are available)
the memory read and write times for large files provided by
full-speed USB may be judged as unacceptably slow by users.
For systems that already include a USB controller, the
inventive device provides a second switching function (in
addition to the memory card swiﬁching) that in the default
state passes the USB signals from the System Controller
directly to the USB connector. This preserves the normal
operation of the SYstem Controller in the same manner as for

the memory card.



mmcs a nenory card renoval event, nanely system

coherence. To el aborate, when the System Controller
weebw/omode = 1 in this exanple, if it is preseRrCrS2006/047118

connected to the USB, the inventive device causes it

to appear that the user has disconnected the USB cabl e

to the PC. The inventive device is then free to use

the USB connector without interfering.with the USB

firnmware operating on the Systngoht_roIIer. When t he :
Sy sTEAEBN ré#ﬂ@ﬁ%am%é‘shq Heigote fi aybhek whed the- System
Cortifol NMENhh¥e cBBWHER FIRE QNACT iﬁt§0U§§eCQg%Eglf%éder"
fromthe connector and once again passes the Signals
moge om thetUSE sdnnastion t Hrimnab theilystiethe inventive
e~oRd 1 t n a.P t he_USB .
ae connerg%llgf{:st %\2%%55?125%2{1% r‘g‘?l%?&a}l:l Fogeég?hrc’?mgs rgason it
MinhePSred WIROTHbETrco mestviadn, eemut Wi hdmplpcegdtea coherence .

' upit. from a 0 reset state. .
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thigevéxcmmpbeactésstt he merarantcar dccwhzhéctﬁasgtber:tﬁev\?tﬁ!ﬁ, the
: t troller's . use of its o ort. -This
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difemneetedathehusBy stbmeCant rld erc f i royar endeas gl device

s SEY T dificati to use the inventjve device. The
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r ignal s he inyventive .device provides nt _
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S| ng two I ns_as_subsequently descrjbed, and the .
Con%yesﬁ em &?h@r%??%raﬁﬁj}nu ESERiSs B Tiomaksl BRewEheeUSB
conmédtiqy eclardsglef tontaemgiiern Sl nd.0r Mefhel PBY user

' ' imted to) :- Menory card status
COn}%%#%g%}é%g%%éSEE%?UE%E%pgp@@&%r,~theisgétem Controller

will see this as a normal USB cable cqnnection, and wiil
proceed to operate its USB unit from a known reset state.
Therefore no USB information used by the inventive device to
acéeés the memory card will interfere with the Systém' ,
Controller's use of its owﬁ USB port. This isAan'important
factor in keeping with the design Ffeature that the System'
Cont:oller firmware does not fequire modification to use the

inventive device.

' The inventive device provides a minimum of one control
single (the mode pin). For systems that can pfovide more
signals, the inventive device provides means for ﬁore
extensive control and status. For eXampie; the I2C (Inter-
Integrated Circuit) bus can bé implemented using two pins as.
subsequently described, and the Syétem Controlier may use
this bus to read and write multiple bits of information.

Status information may include (but is not limited to) :



vol t age, speed, etc.) - USB port status (connected,

busy, suspended, etc.) - General -purpose status flags
wadaded7esnt rol bits may include: - Chip reset PCT/US2006/047118

Test/mai ntenance nodes - General purpose signaling If

the System Controller uses only the single node pin,

the inventive device uses built-in intelligence to

ef fect a node change. For exanple, if the System.

Cont r.ol | d heck status information, and .
st IR naEREE SR Po s Gt Stare opDaRgting

arbitraryolta®e, t Bpebdyebticyg device insures that it
activates the node switching in such-a way that no

data Y=B IRRET FoR L8R akBPBRELteChe baysst o i TpERGERer etc. )

sets gmderal owhbbeeasthansf e sfycom USB to the nenory -
card is in progress, the inventive device does not

ef f he node, change until it safely conpletes the
ner%e??%ﬁci SRt ghtgx@ﬁ?ﬂ aPgiPf*enent ation is shown
in Figure 6. The invention is shown in functional form

W thidhitherelodt ed rectangle 1 . A desi rablg . .

i mpl tation would be single integrated circuit
Swi t?hgs %%%%9%?%???\% IBSaﬁEcti on to nmemory card .
cornectrrdl ,punsosal §£dndicapt rol s the connection to
USB connector 5 . Mdde pin 6 , supplied by the system

colt Do SONEEL S 8LELCIIOEL, Lk one oin,
thet havewitichesi® and dséadbual e-the ismidlah saidd ngs Edfect a
mod%?%%é%?éfghﬁﬁ%Q%géﬁ?gggp%!ZgP§RF§%%éSﬁ§§§%£BfHéngées not
check status information, .and simply asserts the mode pin to
its low state at any arbitrary time, the inventive device
insures that it activates‘the mode switching in such a way
that no data is lost. For example, if the System Controller
seté mode = 0 while a transfer from USB to the memory card is
in progress, the inventive device does not effect the mode.

change until it safely completes the memory transfer.

An exemplary implementation is shown in Figure 6. The
invention is shown in functional form within the dotted
rectangle 1. A desirable implementation would be a single

integrated circuit.

Switch 2 controls the connection to memory card
connector 3, and switch 4 controls the connection to USB
connector 5. Mode pin 6, supplied by the system controller
20, connects to microcontroller 7 to request a mode change.
The "0" and "1" designations on the switches 2 and 4 indicate
the switch settings for the two logic levels supplied on the
mode pin 6. For example, in the Figure 6 diagram, .the mode

pin is low, and the switches are in their "0 positions,



pinis low, and the switches are in their "0" _

posi tions, corresponding to "pass -through"” node, in
woehbwh7e4s¢ system control l er 20 signals are paBeeasS2006/047118

through to their respective connectors . Wien the

systemcontroller 20 drives the node pin 6 to its

| ogic high state, mcrocontroller 7 changes the states

of switches 2 and 4 .(as shown.in Figure 7 ) to connect

‘the internal nenory controller 8 to the nenory.
CORFRRREBENG toafpars -cdmeerah t heodat einalvhiU8B the system

Lo esn9 Qnnect ory 5 Th entive
co(ﬂﬂp§€%+sﬁ?hﬁgggﬁggl % opef%te E%u%ﬂ gﬂtgﬁ8ﬁ6u§eﬁ§§Cth9
conngdteeader and witer mhen connected to a PC using

USB ‘connector 5 . The switches 2 and 4 are shown in’

ylﬁﬁéﬁ'ggef§§gkbﬂ Ebﬂ%@%f&eréﬂ?W%p om tPeg %}pln 6 to

connections to the connectors
ity okpgierhigl €hataenpiyrpoan tido kier UBB:pange$2the states of
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previously descri 0 mai nt ain
Hﬁ@nﬁﬂeﬂ@mpnyncgnaroéﬂerr@nmmmthﬁ mémbfpnaeﬁhéaﬁoﬁoBt and

c c atta nnect or
o Horn@Peclil oLl P01 0eR {0, SONNSELE Eo sonnector
5. \Mwhﬁ15nVEmEﬁ@S ahiﬁBldnSCWMﬁﬂﬁenéﬁlééagbyopEQHFE as an
connector .11 si ates a card renoval in a
LR BT g S R B
usifoyr UMdH chottescvenosy connector 11 is designed. For :
' exanple, for- a Secure Digital (SD) menory card, the

o asanests LIS BLLP SISO SOl Dol e
Flgﬂmehd?d lﬂgdﬂlmgsomdratheadm@om&@ti@ﬁ@v@& vhél connectors
3 AR PG T Lo EiRee FhbmendrePrHEl bhesna Uss
porﬁy]ﬂawqﬁnnaanﬁmeCO the gystem controller 20) in the manner
previoﬁsly described to méihtain system cohefence, for
example to mimic a card removal at the connectlon port 11.
Spec1f1cally, logic attached to comnector 12 dlsconnects the
data pullup resistor on connector 12 which simulates a USB
disconnect. Similarly, logic attached to connector 11
simulates a card removal in a manner that is compatible with
the type of memory card for which the memory cénnector'll is =
designed. For example, for a Secure Digital (SD) memory
" card, the logic disconnects the pullup resistor on pin 1 of .
the memory card to simulate a card removal. The specific
method used to simuléte a memory card removal will depend on
the memory card used, as will be obﬁious to those skilled in
the art. Other memory cards ihclude,.by way of example,

CompactFlash, SmartMedia, and MemoryStick.

Internal microcontroller 7, for example a MAXQ core,
available from Dallas/Maxim, provides the chip intelligence.

In another implementationh this could also be a state machine

7



Conpact Fl ash, Smart Medi a, and Menory Stick. interna
m crocontroller 7 , for exanple a MAXQ core, avail able
wonramodadsh as / Maxi m provides the chip intelli genas2006m47118
anot her inplenentation, this could also be a state
machi nei npl enented in logic. In the "card-reader”
node, mcrocontroller 7 enunerates as a hi gh-speed USB
device, initializes the nmenory controller, and then
orchestrates data transfers back and forth between the
imeengtehel trehBsyCear dhovde domistttradsr andode,
midRsRest t | 0
cgttaché?yg%%aezhg?ﬁge%%%%%o%%r%1Ie?ﬁg %%%g& &Sg deVlce’
inidgmtlisteertige. m¢MPSYaPb@W§Qh$ennnnmﬂx£MemranshesSrates data
Meen t c I 9 t
traiqf]gt er ven%i?%ﬁ %ﬂdmgg%ggo%% ﬁtgv '}%, cguFIélGSme“Pﬁg card
0VQ§IR93?¢@IE¥@iﬁ 6n@FBgures§épurveEmJaced by two
bidirectional pins 30 and 31 in order to convey'

exg@@ﬁ. dQ@ §k§5§%e&nqgﬁﬂ?FL& atta gggégg%een the

t he |nvent1ve evi ce
USBMﬂqnﬂ@ﬂﬁﬁﬁnvﬁ)amdembmerSCDhﬁﬂdmldnnB defhhsdalmows

e A b TP Sir bR PEpioei Il JioR AL e 8 nd 3
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hereinfor purposes of | ustration and no
thepdmyssdsiwgf devicat i oAs ah wikbinpBe urderistwbe dydt Wede -known

twoswluee%w el L3 83, XA hays (AhANGEs. ik 05 01 304

det ai | e made
SPECIFICATION VERSION 2.1, JANUARY 2000" and available from

Philips Semiconductor at
http://www.semicondﬁctors.philips.com/acrobat_download/litera
ture/9398/39340011.pdf. Although the I2C bus is cited in

this example, any bus capable of exchanging data to and from

a device is suitable.

While certain preferred embodiments of the present
invention have been disclosed and described herein for
purposes of 111ustrat10n and not for purposes of limitation,
it will be understood by those skilled in the art that
various changes in form and detail may be made therein

without departing from the spirit and scope of the invention.



wi t hout departing fromthe spirit and scope of the

i nvention. CLAIM5S What is clained is: 1 . A nethod of
wadai7rgo4n aut ononous controller to an exi sti NgCUARSR@DE/047118

architecture having a systemcontroller and a nenory

card conprising: coupling the systemcontroller to the

menory card when the system controller provides a

first control signal; and, when the systemcontroller-

provi des a second control signal, decoupling the
system controller fron1the£ﬁgﬂEE§ card and providi ng
signals to the systemcontroller indicative of a

ard renoval event; and, coupling the nenory
Wh?ﬁu%ﬁtﬁf ATeROE6nt rol | er wit hout interconnection =
t hrough the systemcontroller. 2 . The nethod of claim

1 erei I/() n I ler_is USB control |
Th\(/e\i]rneth}c;)ld}ng hclaqﬁj 4§%ﬂ%ﬂ§9tﬁ% %Q?@?Pﬁgc88ﬁ§9§ler to an
exlsmim@eéealUSBa&@@ﬁ@éﬁUﬁréxhﬂﬁfﬁbt@ thecsistoMtroller and a
meSOnLr ollgrb further conprising when the system
e% ¥Xr%?¥ prEVides'% he first control signal,
Conﬂ@@¢lﬂggthﬁeUS@gﬁ@muﬂHnﬂﬁbIIéﬁh@osﬂﬁéeﬁbmory card when

controller n the s stem control |l er. provi des
the Ry SeTBraOB5R Fﬁdr;rspgtﬁa’ll <f S ohiesti AgntrelusBonal; and,

Coﬂﬂﬁ@il@Hefé?gtéﬁﬁd@ﬁﬂﬂﬂﬁﬂé¥“ﬂﬁ&$f&espéogb@b%@.control
. s%ggals to the systemcontroller indicative of a USB
‘onnect and coupling the I/O controller to the USB

connect i @8codpl iFhe iRt hog 1Qfn aier31 v8er eyt *E%e' r2mory
control | er provides a higher speed output than the

sy STl cHRtr BFPELISNY PHemddishdep dihel %Yﬁt@nwmmr@ller

the dd1s4c80d secandeaRl) Yasi FBhSvA eadigital,,
control signals of opposite
] coupling the memory card to an I/0O controller

without interconnection through the system controller.

2. The method of claim 1 wherein the I/0O controller is

a USB controller.

3. The method of claim 2 wherein the ex1st1ng dev1ce
1ncludes & USB connection coupled to the system controller
further comprising when the system controller provides the
first control signal, connecting the USB connection to the
system controller, and when the system controller provides
;he second control signal, disconnecting the USB connection
from the system controller, providing signals to the system
controller indicative of a USB disconnect and coupling thé

I/0 controller to the USB connection..

4, The method of claim 3 whereln.the I/O controller

prov1des a higher speed output than the system controller.



states coupled fromthe systemcontroller on a single

control line. 6 . The nmethod of claim1l wherein the
woio@o7essd second control signals are digital eomntuselos/047118

signals coupled fromthe systemcontroller on a

multiple line bus. 7 . The nethod of claim6 wherein

the multiple line bus is an 12C bus. 8 . The nethod of

claim1 wherein the nethod is practiced by adding a

si gl e iTheghatRAACLECULaikO If Rghed S 1 19 dBYEER: a8 second
t hod of addlng an .autononous controller to an
oS P

17 cRFGr ERPEéetu e ERIn P onihs enf opposite

stdﬁﬁﬁldﬂdﬁiedafﬁBﬁUEMeCQ&@tﬁﬁﬁd%d%%%fi%PQ&ﬁ'Qn ngle control

11 pgonprising coupling the systemcontroller to ,

“fenory card and the USB connection when the system
controller provides a first control signal; and, when

sysgﬁgtcontroller provi des a second control -
Hal TIPHING PheCefdierh ébmuIn dihe r Birsheand second

commmmMASﬂgﬁdﬂﬁnﬂréh@lé@BaQOEB%%qun51dHéW§dé8Qp§eangk§m-the
o the systemcontroller indicative of a nenory ca

SYSE-&ffo e ST {PBVR dTHG tdPgRalld e Rufe syst em
controller i ndi cative of a USB di sconnect; coupling

the ne camﬁn % a US? controller mnthout '

|nterconnect|?) hrBhgh ERE Sy¥Whsmedshiths Iwrltinhg, 1ine bus
is eoupkicngpushe USB controller to the USB connection. 10.

The nethod of claim9 wherein the USB controller

8. The method of claim 1 wherein the method is
practiced by adding a single integrated circuit to the

existing device.

9. A method of adding an autonomous controller to an
existing device architecture having a system controller, a
memory card and a USB connection comprising:

coupling the system controller to the memory card and
the USB comnection when the system controller providee a
- first control signal- and, .

when the system controller prov1des a second control
signal,

decoupling the system controller from the memory
card and the USB connection;

providing signals to the system controller
indicative of a memory card removal event;

providing signals to the system controller
indicative of a USB disconnect;

coupling the memory card to a USB controller
without interconnection through the system controller;
and,

coupling the USB controller to the USB connection-

10



when connected to the USB connection provides higher

speed USB commruni cati on than when the USB connecti on
wo0woapised to the systemcontroller. 11 . TheproetUsowe/047118

of claim 10 wherein the first and second contr ol

signals are digital control signals of opposite states

coupled fromthe systemcontroller on a single control

line. 12 . The nmethod of claim 10 wherein the first

andl@;eco’nﬂecm@thold sifgrdlsire whekbéah €ast el %ﬂoeﬁ%lcﬁller

coupled fro ystemcontroller on a nmultiple line
wheg cofrec ?ﬁ]e E‘Sd Rii %qui%‘izzom?@md?ﬁe%mﬂmrplseeed

USBIdmmﬁMﬁltataBn|Eﬁahu&henhthe1$@Bngéﬁﬁgc915nph%'@ogﬁled to
ein the nmethod is practiced by adding .a single

the rﬁ%@‘?%‘?eﬁOEFF%Fﬁrto the existing device. 15

Apparat us for addi ng an autononous controll er. to an

exi deV| g architecture having a system
conTtsfr ol | @dc&fmé’gﬁlo‘h ]aQId"’]%eﬁ%h’Br%jh@a?&rSt and second

conﬂrqmlsi@@aaﬁ aﬁéegﬁ@wﬁéﬂﬂdoﬂﬁﬁoﬁayi@ﬁalé H?”%Egoslte
q:ontrolle a_hi peed data transfer unit, a USB
Stalsit 1ot Rt e dafhp rB AN OREFPELETafB 3efdRgle control
lirs t ches; the first and second sw tches each- havi ng oL
first and second switch positions; the first swtch
bei ng adapted for coupling the menory card to the
sstt?em chimé¢ rioktBodwben dimithe d iwisdr 08I thenrardtf ahg second

nmenory.card.to the nenor control | er when-.
Conct%h Iq%c%n%l Posi %érlgr’fttaﬂe COEETIRY STHIRA BeFﬁleéﬁgptfé‘d’m the
sysftem comptrafléheoklSB multiple line bus.

.13, The method of clalm 12 wherein the multlple line

bus is an I2C bus.

14. The method of claim 10 wherein the method is
practiced by adding a single integrated circuit to the'

existing device.

15. Apparatus for adding an autonomous controller to an
existing device archltecture having a system controller, é
USB connection and a memory card comprlslng an 1ntegrated
circuit having:

a memory controller, a high speed data transfer unit, a
USB controller, a microcontroller and first and second
switches;

the first and_second switches each having first and
second switch positions; '

the first switch being adapted for coupling the memory
card to the system controller when in the first position and
for coupling the memory card to the memoxy controller when in

the second position;

11



connection to the systemcontroller when in the first

position and for coupling the USB connection to the
wosB)7agesiol | er when in the second position; tReTSDEY47118

control |l er being coupled to the high speed data

transfer unit and the high speed data transfer unit

bei ng coupled to the USB controller; the .

m crocontrol l er being adapted to be responsive to at

| ealglhe onecondt seii tsihg el irtg aﬂapt@di fhe tbusllimed the USB

c to W|tch vvltc es fromthe first
co%geg(?t??%%%E Fﬁ% § cong1 IR & th Sor™ ?’Snﬁlh%&(’?&ﬁ&t
pogigsi on oan@ o £ blre chiupdti ngo sitd cmsB afshheceoshr ];e,b the uUsB

ontrall.er, .the hi speed datatrans er uni.t -
©© 3 H;eg SRt 5% Ci%‘hd Shparfatus of claim 15
V\,hetﬂee néther cbn@cmtm@ﬂ Peilrsy asepbeddt 6obhe high speed
res on5|%e to_the at ast .one control signal fromthe

d3tE T EORT r BPEEr 281 err R RRFDI IRFRetrapsferhanit

beiapparalipBedf t6l gha t&m@ﬂmﬁi&m crocontroller is
ted o be responsive to and_to respond to control

T S T ORFPRET Sy dEEMRSIRS AIaR R BOnIPt FEFPOREA®e to at
1eéw_€ oné&of[h:@o@pﬁiﬁqﬁtalls +Qf t’ﬁrﬁﬂﬁll?tl’{‘@efﬁkgtt B84 secona

gle line bus 1s_an 12C bus.
sw1tche to switch both switches from the first position to-
the second position, or from the second position to the first
position, and to control the memory. controller, the high

speed data transfer unit and the USB controller.

16. The apparatus of claim 15 wherein the
microcontroller is adapted to be responsive to the at least
one control signal from the system controller on a single

control line.

17. The apparatus of claim 15 wherein the
microcontroller is adapted to be responsive to and to respond
to control signals from the system controller on a multiple

line bus.

18. The apparatus of claim 17 wherein the multlple line

bus is an I2C bus.
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