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BACKGROUND OF THE INVENTICN

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 large amounts of data must be transferred.
2. Prior Art

Figure 1'i11ustrates.an architectire 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'ﬁnit itself function as a PC cafd
readexr/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.



BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a block diagram
illustrating an architecture used in portable devices such as cell phones,
MP3 pl ayayé 20@d04di gi t al caner as. Figure 2 is a bpotksshoggi7am of the
inventive device as a circuit’ interposed between the System Controller's
nmenory controller and the nenory card of the architecture of Figure 1.
Figure 3 is a block diagramsimlar to that of Figure-2, . though
illustrating nore detail of the interposed circuit of Figure 2 when the
System Control | er has set the node pin to the op03|te st at e. Fi gure
4 is a block diagramo b o RRBWANGESt he System
Controll er already |ncludes a USB control _ unit such as a "full-speed USE
uni t that opemzmaseal 18 a/EZgabcdemagr&ﬁcﬁadustratlndflﬂﬂ@réhhtbé&h&%’f es

the Figure stem stem Control |l er has changed the node pin to
t he "cg a?d% ’Fr’b%ﬁ 83618 Ei §UFE 85 §e&1bIW%ﬁa91’2%3nplﬁM§@fﬁatl ng an

exenplaand-dﬂgﬂﬁﬁﬁﬁ&éﬁé@asof the present invention. Figure 7 is a

bl ock diagramsimlar to F|gure 6 but with the .node contro} IE an opposite

state. js a am of_ an enpodi nent of the present
invention um%?‘mﬁf&t’r%l% g# Ff&mc&#t rG1® PRV et g rdewecsy 86em

cont r ol ke@k-canict tie: FESEal bétﬁé&hOEhe V02007 | QADARIFCTL L@%Q&%%”ls

controller and the memory card of the architecture of Figure
1. )

Figure 3 is a block diagram gsimilar to that of Figure "2,
though illustrating more detail of the interposed circuit of
Figure 2 when the System Controller has set the mode pin to
the opposite state. '

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 illustrating an exemplary

implementation of the present invention.

Figure 7 1is a block diagram similar to'Figuré &, 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.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS In the description
to-follow, reference is made to switches as part of the invention. It

shoul d baygoh@d7dfzat at tines, reference may be nade topgyrRdbdslitTg Poth in
t he description to follow and in the.clains. It is to be 'understood that a
"swtch" as used herein and in the clains nmeans or includes a nultiple line
swtch conprised of a plurality O individual switches. By way of but one
ex-anple, a switch for a USB .connection would include at |east. two

i ndi vidual switches,- as the Universal Serial Bus'transmits a differential
signal over a PRCATEEDHIFSTHIRTIONCOPr THELPREFERRMD ciMBmerMEndgching to
mai ntain systemintegrity. Fi gure 1 illustrates an architecture used in
portabl e deVi C Iy es players and digit anmer as.
Figure 2 ill u%?f%?%sate%érﬁ Vet 3%) ev]i'fgﬂas %&’:F?E‘ﬁ. St lisnf“@?%o bet ween
the SystserniGires ohs epastneforthecdatvenitissn andrt hehmam pecaioted eHAY S

mode, t it 0s it _appears nV| si ble" Y wer.e nQt present
in the %&st%n%%eg sfgfégeg%ﬁt P&E’pg noded C%‘HT‘FSPS th@%’pétnat B of the
i nvent i vﬂ@snrmnion tu to3 1def almld st adme(cfmmsarrpt:e Y&t ot e mode pin
low), the 4 ntl e circuit, ears as in ure,." 2, and the nmenory

cont rol &t er % tlégr:l 7 tﬁé})%ﬁ?’e %‘{r FeiferBdndp the elains |q
Fi gure &earhae cﬁystmmﬁ?dé*sral hﬁ&th@ﬂé@:.r&@%@@@hpbambglgga Qp@site state;.
to 1 in h|s auses the inventive device to disconnect -t he

memory Eard t(?lg %?3%3 Lght FYHEReSind BY VAl efehbtaons saenmlshe”

menory aarsdvartﬂ:&deﬂfdwatBBBchhné&ﬂﬂBrﬁR\f&%tﬂaélﬁ’@e ber 1%@@%% usi ng the
USB (Uni,ve sa.l Serial ,Bus). This connection offers. the follow ng

advant ag %%W’GV@QS?PC‘FFUS@@Wl SerliﬂaeBS?sttef#m@mmSold er
does noalm@iérmiamlgﬁgﬂalpb%&a@ G U GEHNG | &angwega&gce%%o ol |
htrol | er

bandw dtl} -mpve data I n and out of the nenory card
require® &R | S%HFPFE% tén H‘Laa‘t’flttalf?é1 N YF Refm enwgm@ym n Rigruoont r ol

t he node %ﬂmﬁﬁtrates an archltecture used in portable dev1ces such

as cell phones, MP3 players and digital cameras.

Figure 2 illustrates the inventive device as a circuit
interposed between the Syétem Controller's memory controller
and the memory card. In this mode, ﬁhe intefposed circuit
appears "invigible", as if it were mnot present in the system.
A single control signal (mode) controls the operation of the
inventive circuit. 'In its default state (for example with
the modg pin low), the inventive circuit appears as in Figure

2, and the memory cqntroller operates as if thé interposed
circuit were not there.

In Figure 3, the System Controller has set the mode piﬁ
to the opposite state;'to 1 in this example. fhis 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 the systemcontroller are replaced by new
-signal s ahosdedgusi| ogic” in Figure.3). This |ogic m m per@sideavsisgnoval "
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
device (via the PC), it is inportant to appear to the System Controller
that a "new' nenory card has been inserted when it resets the node pin to.0
to regain its access to the Menory card. In the enbodi nent of Figure
4, the SysteMHMY¥SFeRrCongredaey docsudes madl’F tontmolemant, phobrish s.
may be @ lorS RESE: Lt a I s.at 12 bits per .second. This
does notOFELénzdvanfggg %?étﬁe n ﬁ@?gﬁgﬁgh¥5ﬁ¥%ﬁg§§9§a ém8$e4§6tﬁb§5hits-
per secéid omf: mdhorlye caederyncaedse in size (1 G gabyte cards are conmon,
and larger sizes are available) the nenory read and wite times for |arge
files provid bt . udged unaccept ably sl ow by
‘users. For gg?fgﬁ%H%%gﬁfgﬁgﬁgggégﬁ%F%gékgguét‘%% rOITer, the inventive
devi ce PPevifdentdgecond shetohhhguhupoiyownd miaddid icsnteol henaenvae card
sw tchipglthat in the default state passes the USB signals fromthe System
Controller directly to the USB connector. This preserves the nornal
_operation of the System Controller in the same 'manner as for the menory

card. WD 2087Rgy 045 FaIveIs2Dos/ 0471¢e is placdd dur ecthe i fdawsdr agadekhe

Fi gure stegihen 4jhe- t l.er. has changed the node pin to the
"card rgggng nnde.I%?Er§%§§?g%§??%%g£angrﬁéﬁﬁ d9nt ?m?Y%Qéﬂtive
devi ce RPRFESldeySER scepiheoed eventefosithelsanGH®As Ak i t1sG0E€Sia NENDry
card re event, I ystem coherepce. .To el abgrate, when the- System
Cont r ol Fggaggt"gﬁiﬁodg}gﬂi ]?'/Org%/ i GTpPe, CRFY EFOYSEs 9T confidEBed t o
t he USBinghHeepn¢eitanenaie it slvausest eéh. t OBappeae ©eal dde Ussy Bas-
di sconnggt he U to the PC. The inventive device Is then free to
use the@%%gqgénﬁgcﬁgré\?\%%%ﬁa}f %%r?’é??ﬁ Lrom: rhen SBSEY iGaRmrkY obBeat i ng:
on the Syvenmi@enticstile . (Whrerthder@yst £ 0Nt mpbk@antWidShgsdie pnde pin
back totﬂeisgg%ehp¥§ﬂﬁ£¥ dev“gg di sconnects. its USB controller fromthe
connect 6r and once ~agai r?%p]a seFThe? i JRY[ sMERBHYL Ferdsiraso MR or t hr ough -
to the SysesteCowhenl liar rdMmrs titee Usede COPACEDLS 02 tRCARydihe YSE
connectg&césghgoS&ltFem Controller will see this as a normal USE cabl e
connection, and w BF%EE%@‘?%F perate its USE unit froma known reset
state. Therefore no USE i nformation used by the inventive device to access
the menOry candtivel kemboiddnfezrte o tii glee SYst eRk sCBREROKRI S IUSS- Of its
own US This-l.s_an-i rtant, factor,in keeping wwth the design
featurgg?ﬁ%%thghé%g & a:ﬂ%%ﬂﬂ%ﬂq f??%ﬁar%uﬂoéglﬁo@aﬁé@ﬁlﬁafufa‘
modi fi copéed USBusAithehaty epareaiedte 2 TeghPyent hue dew.ee Provides a
m ni rrun&c%s onnetctgnf(rol. Si n%lge (the _node pin).. For systems that can
provi de-not e 8F ghils, 2PNETERIEN O Fife IWE T B9P dhé Sheapeeforahs of
ext ensi 480 coagabi tangest alddndor X aEHE:y tEerddCihLPLEL Qhe%rj%teed(l e

escri bed,

Circui té%@%? gan be .i rrgl ement ed using two pins as. subsequently

and t he YhT OREFSI PES MRTME% ARS IRFRIe% FhaesanuewAves labilelpl e bits

of informathenorBt abHa BRABOWIAIEOR IFRY N6 UerdOUE: 1 8sNBlobh B, 0) &
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. '



WO 2007/ 070451PCT/ US2006/ 047118 - Menory card status (card present,
vol tage, speed, etc.) USB port status (connected, busy, GCeneral-purpose

status flggsm@ﬁg@glcontro! bits may include: Chip resetPgTZjﬁ%({Gmgﬁgenance
nodes - neral purpose signaling busy, operating suspende etc.)

If the System Controller uses only the single node pin, the inventive _
device uses built-in intelligence to effect a node change. For exanple, if
the System Controller does not check status information, and sinply asserts
the node pin to its low state at any arbitrary tine, the i nventive device

i nsures that Figaeti Bah&&déiﬁ:awl@ sMét ehiigel A %%Qe@n W@iéri hate gé‘{&'@&ﬂ s

System_Controll er sets npde = whi-l e ransfer
:‘(rjzﬁn US%E? é?‘g:giﬁ%n%‘?ﬁ zﬁa@éesdlwepr%@‘ﬁ%sglnt ke itheer tqa\?%d d’é@a@%r’does not -
ef fect tiedapdernchange siftidtidn Saf€tyreQIPh LSS the JiRMINY, 4.L20s

An exenpl-ar | epentation is shown in Figure 6. The |nvent|on 'S shovvn in.
functi origaefv%/‘(‘)‘f’ LREERI A UFE GHIIGnnect apgeet1fon gbsi sevie Yepse@nentat i on

mouldtxmﬁm§¢@géemémb@9r@@%a(%éﬁ&»él event, namely system ccherence.
To elaborate, when the System Controlier sets mode = 1 in.
lthis example, if it is presently connedted'to the USB, the
inventive dev1ce causes it to appear that the user hasv
disconnected the USB cable to the PC. The inventive dev1ce
is then free to use the USB connector wuthout 1nterfer1ng
with the USB flrmware operating on the System Controller.
When the System Controller switches the mode pin back to 0,
the inventive device dlsconnects its USB controller from the
connector and once again passes the signals from the USB
connector through to the System Controller._'when the user
connects a PC to the USB connector,- the' System Controllex
will see this as a normal USB cable cqnnection, and wiil
broceed to operate its USB unit from a known reset state
Therefore no USB information used by the inventive dev1ce to
access the memory card will interfere with the System
Controller's use of its own USB port. This is an- 1mportant
factor in keeplng w1th the de51gn feature that the System: )
Controller firmware does not requlre 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 hore
extensive control and status. For exampie; the'Izc (Inter-
Integrated Circuit) bus can be implemented using two pins as.
subsequently described, and the System Controller may use
this bus to read and write multiple bits of information.

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



Switch 2 controls theconnection to menory cg.rd. connector 3, and switch 4
controls the connection to USB connector 5. Mdde pin 6, supplied by the
syst em cepybey7lo8s4520, connects to microcontroller 7 to pegwesiososTinge
change. The u0" and ul" designations on the switches 2 and 4 indicate the
switch settings for. the two logic |levels supplied on the node pin 6. For
exanple, in the Figure 6 diagram the node pinis low, and the swtches are
in their "0" positions, W) 2007/070451PCT/US2006/ 047118 corresponding to
"pass-through” node, in which the systemcontroller 20 signals'are passed
t hrough to t heMeAEsHerATdeSERRRBCHEREA Presenthedpusie, syeeratiogntrol | er
20 drives the node,,i to.] | ggl.cyhigh state, m crocontrolier 7
changes the stat e?oolﬁé’qgw %%ﬁ%é' 283E6)4 (as shown in Figure 7). to connect
t he i nternal il weontstoites Sconneheerds mbusycomespanded, asdce.) O connect
"the internal Lantr =9 h B connector 5. The-inventive chip
1 is thus enabled to o&g%%?ésgss%%tg%t g%gﬁgus USB card -reader and witer
when connected to a' PC .using USB connector 5. ~The switches 2 and 4
are shown i n®sidasl iqemerdoripta FayguincBudshowi ng only the data connections
to 'the cOnnectors 3 and 5.. Additional logic drives the nenory. port 11
and USB port _12pigpnnacted to the systemcontroller 20) in the manner'
previously described to maintain system coherence, for exanple to mmnmc a
“card renpval ~affasSteMdHeaREe ppedesl. Specifically, logic attached to
connector 12_diReRIMeC ' a’%‘f‘lﬁ'ﬂ resi stor on connector 12 which
“sinmul ates a Li SB di s@ﬁ%%:é&s% a%#%#BI ogi c attached to connector ir

a

sinmul ates a card _renoval in manner that is conpatible with the type of
nenory card fFér SR iR RepEyotbarcussr oRlys tiesigimale Fordexaiml e, for

a_Seolr enll GhbahtiSY AdPIEE Yubdk doul PE-LATLALISAQUIRES S & Ner PULL LR
resistor on pin 1 of the menory card to sinulate a“card renoval. The
speci f i BOAet RBadngsed tFrsiexamRtea hEnbhe Systeme@ortirafiler dbpesdnon t he

menory gakdiu W Ad e I OUS st Q. e _ski I the lart. O her
menory car d}; ?%%I’tu e,l\l}%)ﬂyd way fc))tgw’ex%’atﬁrrfd)I %}ﬁu@%ﬁpg%? Epgg,dr%nar?q\?eoﬁ) ' 5Rd
I\/brrprySl—Fék.lOW statq mteraray érﬂ'ﬂ@ipr:@mrbﬂneu_ Phef ainvexraniple deho® cor e,
avai | abt asheatl PRl as/ Vi i QYT 08 $08ChLR LNl |GPNGE, 14 S0Pt her

i pl enentation, this cou e a state nmachine .
2007/ 07648%Payp/ B8X@06/04DE!S. | penexeedlen Ldgitbe [Systeen "Garde-sEhaer

mode, nigrgc oll . r a:high-speed USE device, initializes
the menory cgl[r%%ir%ol I Z{ “Zlé%géj ﬁe‘#%ﬁ%ﬁ%ﬁt?g‘%}gsuggt got 'Eéir?sf‘éert%orﬁ}ac‘f(a]é d*Forth
bet weent®2herpgrasd .t drenenoreniciarel deeiceodoest nps efffett3 thespadéi vel y.

A hi gh- d .transfer it t ach bet ween t he U controller 9
andI ?rerr;é)lggﬁ gnta%lgllﬁe?%&s(%ﬁﬁig} a?%gd?lxgé?r%%% TREREYt FARESHSE bet ween t he

two Controllers 8 and 9 without intervention by mcrocontroller 7.
An exemplary implementat;on 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 "0Or positions;



In Figure 8, the single MODE pin 6 (Figure 7) is replaced by two
bidirectional pins 30 and 31 in order to convey expanded control and status

i nformat i fromthe inventive device. As an examRhR00809hP! € and
mell-knoaﬁagagﬂg?@g bus is the 12C bus, defined in "THE 12C BUS

SPECI FI CATI ON, VERSI ON 2.1, JANUARY 2000" and avail able from Philips

Sem conduct or at
http://ww. sem condUct ors. phil i ps. com acrobat _downl oad/litera
t ur e/ 9398/ 39340011. pdf. . Al though the 12C bus is cited in - thi's exanple

any bus dt@&aéélﬁoﬂalﬂéchangbagded@@ b8 2ndgKies: lthes lgytave Eeen

Wil e certain eferred_enbodi nents of the present invention-h
dlscloséﬁqﬁﬁP Er?%eﬂlﬂgﬁéﬁnaﬁﬂ'Rﬁﬁ%ﬁ%e@héﬂughl@§tﬁbﬁumﬁn§ﬂbeun1¢©r
pur posesdinddtbtation, it will be understood.by those sk!lleo in the art
t hat various changes in formand detail may -be nmade .t herein without
departing fraq the sglrlt and scope of the inventiOn. CLAIMS What is
claimed is: ° §he SHEERBJ SOP QA LRF AL 28F brisfo ik ec Bwdes sy &d:can

exi st ngt@\d@@rﬁr@ﬁegtuﬁe haM il briiss ER P . $0R fxéﬂbka%r thd RIS G
and a USB connectjon coupled to. the system control conprising: coup |ng
the systefhtOms of 1@t (he rBepRy icaRigwret D).t e ©8Bneotnddts on \ihen t he

system Gonid:ld Prmarom) desnarbiisl: @O ol é'ﬂ&ﬁ&ﬁgﬁgnn%@% tﬁg%ﬁﬁ stem .

controll er provides a second contr ol S|gna out” renovi
menory &ﬁwfqnﬂﬁﬁ¥rﬁh%x$§tﬁﬁ§aaeﬁﬁ@eanﬁnmmﬂeng9the sysiGGEC@MMnﬁd&ﬁrfrom

t he 5. The 1nvent1ve chip 1 is thus enabled to operate 'as an
autonomous USB card reader and writer when connected to a PC

u31ng USH connector 5.

The switches 2 and 4 are shown in simplified form in
Figure 6, showing only the data connections to -the connectors
3 and 5. Additional logic drives the memory port 11 and USB
port 12 (connected to the system controller 20) in the manner
prev1ously described to maintain system coherence, for
example to mimic a card removal at the connectlon port 11.
Spec1f1cally, logic attached to connector 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 connector 11 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 simulefe a memory card removal will depend on
the memory card used, as will be ob&ious to those_skilled in
the art. Other memory cards ihclude,'by way of example,
CompactFlash, SmartMedia, and ﬁemorystick.

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



menory card and providing signals to the system 15controller indicative of
a nenory card renoval event; and, coupling the nenory card to a USB

control | gyoReengssf hi gher speed out put than the systenpepikitabhfriis and
coupling the USB controller to the 20USB connection w thout interconnection

t hrough the systemcontroller. 2. The nethod of claim1 wherein the
first and second control signals are digital control signals of opposite
states coupled fromthe systemcontroller on a 25 single control |ine.

3. The nmethod of claim1 wherein the first and second control signals are
di gi t al iogitemsntsdniat slogipl edIhr aivet heaxystmsadent rmbde; on a nultiple
line bu net hod_of claim 3 wherein the nultiple |ine bus

- . Th
is an l%@ﬁ&ﬁgontrof&er z.e%ﬂ@eﬁé fEd 35F 2P 1SRER é?ﬁBtﬂEVﬁEFhod is
practicéﬁﬂnﬁaxﬁﬂéggEhéimgm@rynbegt&b&deﬁﬁ}aﬂd &Kéﬂfﬁkéhfét§égﬁg_@%&b?e-
6. A nethod -addi ng an_autono s.controller to an existing device _
“ar chi te&ftrfi‘fnec‘ (rjfba‘g‘ @%&eﬁﬁ%ﬁﬂ?gﬁl‘:w&eﬁ Ehfe RS prdrdhangesougBcastnect i on '
conpri soR@r Higsiidigs {Heand st emreapeelihRiid.0 the menory card
A high-speed data transfer unit 10 attaches between the
USB controller 9 and memory controller 8. This allows
maximum speed transfers between the two controllers 8 and 9

without intervention by microcontroller 7.

In Figure 8, the single MODE pin 6 (Figure 7) is
replacea by two bidirectional pins 30 and 31 in order to
convey expanded control and status information to .and from
the inventive device. As an example, a simple and well-known
two-wire bus is the I2C bus, defined in "THE I2C-BUS
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 illusfration and noﬁ 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.



and the USB connection when the systemcontroller provides a first control
signal; and, when the system controller provides a second control

signal, and wi thout renoving the nmenory card fromthe 15 existing device,
decoupling the systemcontroller fromthe nmenory card and t he USE
connection; providing signals to the systemcontroller indicative of a
menory card renoval event; 20providing signhals to the systemcontroller

i ndi cative of a USB di sconnect; codﬁh§5§§the menory card to a USB
controller wthout interconnection through the systemcontroller; and,
25coupling the USB controller to the USB connection; t he USB

control | efhahehscohaeteddisd t he USB connection providing higher speed USB
comuni cation than when the USE connection is coupled to the

1. A method of adding an autonomous controller to
an existing device architecture having a system
5 controller, a memory card and a USB connection coupled to
the system controller comprising:
coupling the system controller to the memory card
and to the USB connection when the system controller
provides a first control signal; and,

10 when the system controller provides a second control
signal, and without removing the memory card from the
existing device,

decoupling the system controller from the
memory card and providing signals to the system

15 controller indicative of a memory card removal

event; and,

coupling the memory card to a USB controller
having a higher speed output than the system
controller, and coupling the USB controller to the

20 USB connection without interconnection through the

system controller.

2. The method of claim 1 wherein the first and
second control signals are digital control signals of
opposite states coupled from the system controller on a

25 single control line.

3. The method of claim 1 wherein the first and
second control signals are digital control signals
coupled from the system controller on a multiple line

bus.



30system controller. 7.The nethod of claim6 wherein the first and second
control signals are digital control signals of opposite states coupled from

the systemcontroller on a single control line. 58. The nmethod of claim®6
wherein the first and second control signals are digital control signals
coupled fromthe systemcontroller on a multiple Iine bus. 9.

The nmethod of claim8 wherein the multiple line 10 bus is an |2C bus.

10. The met hod%ef claenethrelr eifn clRdmet Whgried Npit&et Medd by caddingg a

singl e integrated citheuit, st o the existing device. 11. Appar at us
for adding an autononous controller 15 to an existing device architecture

havi ng a system controller, a USB connection and a nenory card conpri sing

an integrated gircuit _having: @ 1MeREY sgont rol | a.hi gh speed
data transfer %ﬁit,wgeugékgggtPglFé?}malnicrg%éﬁt?oeléf%éﬁg ﬁ?rst and 20
second swptrehesred by atbeénki mstiandeseaaard rawiedcldscedeh thatheg first and

second swi t¢ch positions;
(% exgstgng devgce.

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

10 coupling the system controller to the memory card
and the USB connection when the system controller
provides a first control signal; and,

when the system controller provides a second control
signal, and without removing the memory card from the

15 existing device,

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;

20 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,

25 coupling the USB controller to the USB

connection;

the USB controller when connected to the USB
connection providing higher speed USB communication
than when the USB connection is coupled to the

30 system controller.

10



the first switch being adapted for coupling the nenory card while in the
device, to the systemcontroller 25 when in the first position and for
coupling the nmenory card to the nenory controller when in the second
position; the second switch being adapted for coupling the USB connecti on
to the systemcontroller when in the first position and for coupling the
USB connection to the USB controller when in the second position;

the nenory confrol | ERepBeRfodonpl edai® fhehprghnspeedfdass eprdnsfer unit

and the high,sgegd ﬁ?&%.&&gﬂ&i ra? ugkt; bghng ﬁegegegigga&QeOPSB_

controll er; the i rocontr ol I er el ng aaap ed to“be responsive to at

| east oneoppotive stghak toupbdatr 6komhehéi sgstandcsatondlew baohaes to switch
both switches_ fromthe_ first position to the second position, or fromthe
second 105b6§%?i8ﬂnF60%hélP?rst position, and to control the nenory
controller, the high speed data transfer unit and the USB controller;

the USB controller when connected to,the USB connectign provi di ng higher

speed USB comBini caf PenmeRBAd18TwAEATRNE WURRTEOANEREI 6ATFS @BHpled to the

system coptEghletontrol sidgnalbesaprakgtdsiobortabm L1lguhesein the
m crocontroller is adapted’to be responsive to the at ?east one control

si gnal froauphedsysomntbensystemr contaoller on a multiple line

bus.

9. The method of claim 8 wherein the multiple line

10 bus is an I2C bus.

10. The method of claim 6 wherein the method is
practiced by adding a single integrated circuit to the

existing device.

11. Apparatus for adding an autonomous controller
15 to an existing device architecture having a system
controller, a USB connection and a memory card comprising
an integrated circuit having:
a memory controller, a high speed data transfer
unit, a USB controller, a microcontroller and first and
20 second switches;
the first and second switches each having first and
second switch positions;
the first switch being adapted for coupling the
memory card while in the device, to the system controller
25 when in the first position and for coupling the memory
card to the memory controller when in the second
position;
the second switch being adapted for coupling the USB

connection to the system controller when in the first

11



20 single control |ine. 13. The apparatus of claim 11l wherein the
m crocontroller is adapted to be responsive to and to respond to control
signals fromthe systemcontroller on a multiple Iine bus. 2514. The
apparatus of claim 13 wherein the nultiple line bus is an 120 bus.

position and for coupling the USB connection to the USB
controller when in the second position;
the memory controller being coupled to the high
speed data transfer unit and the high speed data transfer
5 unit being coupled to the USB controller;
the microcontroller being adapted to be responsive
to at least one control signal to control the first and
second switches to switch both switches from the first
position to the second position, or from the second
10 position to the first position, and to control the memory
controller, the high speed data transfer unit and the USB
controller;
the USB controller when connected to the USB
connection providing higher speed USB communication than
15 when the USB connection is coupled to the system

controller.

12. The apparatus of claim 11 wherein the
microcontroller is adapted to be responsive to the at
least one control signal from the system controller on a

20 single control line.

13. The apparatus of claim 11 wherein the
microcontroller is adapted to be responsive to and to
respond to control signals from the system controller on

a multiple line bus.

25 14. The apparatus of claim 13 wherein the multiple

line bus i1s an I2C bus.
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