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TI TLE: MULTI MEDI A DEVI CE | NTEGRATI ON SYSTEM

SPECI FI CATION  BACKGROUND OF THE | NVENTION 10 FIELD
OF THE | NVENTI ON The present invention relates to a
mul ti medi a device integration system Mre
specifically, the present invention relates to a

mul timedi a device integration systemfor integrating
after-market conmponents such as satellite receivers,

(o BEEES ol ayer Ry b i B O Agairen

|Pod deV| ces, portable nedia centers, and other
devi ces), D gi tal Audi o Broadcast (DAB) receivers,

auxiliary audi o sourcesPEGIIHeATdON ces (e.g., DVD
pl ayers), cellular tel ephones, and other devices for
use with fact orBACKSRAUNDE GOEME I0fVERTEIN mar ket car

stereo and video systenms. RELATED ART Aut onobil e audio
systens have continued to advance in conplexity and
the nunber of options available to autonobile
purchasers. Early audio systens offered a sinple AM

FIELangFaHE AW ENTeny and per haps an anal og tape deck for
all ow ng cassettes, 8-tracks, and other types of 5

t apgs pﬁ&elﬁe HRleﬁb{(%j Wik & dhi ?{‘iu:l}gho PHCHL far h‘Xe 3 tf’otlﬁ gystem More

were cl osed, in that externa vi ces coul

speciBBsl] yt 1!3 1@93"8@1‘3 entnoﬁrx%nftéshicb\évekgul 1&'1'0% gcv\}éep hngtlc ainon system for

tec players "have
di 0. syst ens Or na ment
mteg%ﬁhg?'@%‘t *&?%(F?go(@ﬁs%s oo DUl ESear CDOT B, KAy Fgeers, dsia
dc? aInd/or changers for allowng CDs to he
mediffeyE Gisy SR 15, MPbRER, WHSh PbySrergple 1Pod devices, portabe

media centers, and other devices), Digital Audio Broadcast {DAB) receivers, auxiliary audio

sources, video devices (e.g., DVD players), cellular telephones, and other devices for use with

factory-installed (OEM) or after-market car stereo and video systems.
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often include proprietary buses and protocols that do
not allow after-market audi o systens, such as
satellite receivers (e.g., XMsatellite tuners),
di gi tal audi o broadcast (DAB) receivers, digital
nmedi a pl ayers (e.g., Apple iPod, MP3, MP4, WW, etc.),
CD changers, auxiliary input sources, video devices
(e.g., DVD players), cellular telephones, and the
like, 10 be easily integrated 15 therewith. Thus,

REL tl e purchasers are frequently forced to either
entirely replace the CEM audi o system or use sane
t Busuativlgtaudigesysterus ey e CRaingefite Fi% vagee itheorgRiesty ol e number of
ownership. Even if the CEMradio is replaced with an

optiorgf avetlaia itk ettomalile putchescrs t Barlymandietsystads offatedm simple AM and/or
frequently is not operable with an external device.

FM tui2r, Anparethiaps bamnngogdperdeek tfidr dlltbegr atsseigsaf-tracksmand ether types of
audi o and video systens with existing car stereo and

tapes W WEESIa faASYRIMB i Sng. h8dichSdadlf @l Sl RRFAdIBkdb B&tdRternal devices could
systens are in proprietary formats, and are not

not beCARRPIn& oPltePBLRYAr OCessed by the af t er - mar ket system
Additionally, signals generated by the after-market
systemare also in a proprietary format that is not
recogni zable by 2 the car stereo or video systen1
-ergﬁs : nvgingeéri%rdlggriggéhgﬁ %t%e 8 g[t)l%gergglr ke(:e %e Fu%sd wx%h automobile

o RSB ) EavELY ﬁ%@raﬁqﬁz&mam ST

nodul es for OEM and, aft er- market car, stereos for

playelwan@w RipnesisehallowigaitdPpioobfupirged whﬂ% driing g iR vey et suph systems
the car stereo. However, such expansion nodules only

often igplarle peopvictary byrgs and ptdcalselataiol o allew afeemamet awtp aystems, such
products manufactured by the same nmanufacturer as the

as sateliiMreceafarete gpKhetatgdhte wherkdigitbrudx anplesst XAB) receivers, digital
satellite receiver manufactured by PIONEER, Inc.,

media @hdyest (cg Amile groat BIP3WM I, SWMOEMCRICTY édingers, auxiliary input sources,
manuf actured by TOYOTA or an after-nmarket car radio

video UBMYEALL diI €0/ IDYHI&tAR EMuldrn@lepldies, add 1@X1iRd,11B%e easily integrated
expansi on nodul es only serve the |inited purpose of

therewlitll SHLALIREInAI RPBRLerO¥ret G uSRATBforced to either entirely replace the OEM

audio system, or use same throughout the life of the vehicle or the duration of ownership. Even

if the OEM radio is replaced with an after-market radio, the after-market radio also frequently is

not operable with an external device.

A particular problem with integrating after-market audio and video systems with existing
car stereo and video systems is that signals generated by both systems are in proprietary formats,
and are not capable of being processed by the after-market system. Additionally, signals

generaled by the after-market system are also in a proprietary format that is not recognizable by
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manuf acturer as the car stereo. Thus, it would be
desirable to provide an integration systemthat

all ows any audi o device of any manufacture to be
integrated with any OEM or after-market radio system
Further, radio-frequency (RF) transmtters and
cassette tape adapters have been devel oped for

allomﬁng nmusic froma device ext er nal to a car radio,
15 to be ayed t hrough

: as._a.po
the ‘%ﬁgt%egro‘ Y %‘) %‘élpnd ' é“ r@{?ﬁf st wigeste %Cltlﬂ@ Blayslens evuh existing car
.decﬁ L the radio. However, such systens are often
stereg A Kideg sys{eras flds BRFCESAr R ICEMEeh siEnEE betivden Hichlystems.
fidelity. Moreover, it would be desirable to provide
an integration systen1that not only achi eves
integration of various audio and video devices that
ar & kapwanmn the aat tgipvendOEM armafet@pamsonkabd8as for 2BM and after-market
stereo or video system but also allows for
car stendearfombli@ning @xi&ﬁméXﬁd‘ia@)@&dlc&elb%qmetgﬁﬁed&trﬁtl@ 'Elfer@t? KRbeo. However,
devi ce and the car stereo or video systen1

such expapi@, nlotu®whl, beecsest firbhe atli%wpﬁ%gl aof é}%%gﬂudm products
wherein station, track, tine, and son ornatlo

manuPRe1:@8 Hyade ik Qﬂhﬁflﬁ@tuf’gx LERABIEREY andeY, (ligt’ cr s%eé?ﬂ f g?r example, a

and transmtted to the car stereo or VI

satellﬂb SRleAYr LIGLARY red pIO’ﬁEE AL aQtB‘lg) P én%ggfer!ﬁg f it hf\i}} ég&l car radio

stereo or on one o nor e S
e tra sn1tted and

‘manug%ﬂr? b T Bk AT PG Tsradt boGRaRis AR GRBARION, Inc. Thus,

installed i n dashboards or at

exisi é@anflaeé?qa%}?g BP9 BRETgisrpusee phnegr et by th same

? on one or_nore software or graphically-driven

manuag 6‘ %‘Qg? et ister Hbiseitwiquid b desiablalto groypleaan iBitegration system that
panels. Additionally, it would be desirable to provide

allowgaipy dudigrieiice efeny sran fckige gt heointegyastdewith tia©EM boafseranarket radio
user to control nore than one device, such as a CD or

systergat Ebithere radicdieqaeencanRION@amymittomr gndadxdsbtteidheS OHERS have been
and to quickly and conveniently switch between sane

develasiligr dllveviexinatic igm € ekt Obge@h] hh&aLAHiSLEHER aQortable CD player,
vi deo system 10 Accordingly, the present invention
to be e shRagh IRS 8arNRERS ulilg RAOYMIAG:R: THlitd TRALA. deck of the radio,

However, such systems arc often prone to interference, and do not provide high fidelity.

Moreover, it would be desirable to provide an Integration syster that not only achieves
integration of various audio and video devices that are alien to a given OEM or after-market car
stereo or video system, but also allows for information to be exchanged between the after-market
device and the car stereo or video system. For example, it would be desirable to provide a
system wherein station, track, time, and song information can be retrieved from the after-market

device, formatted, and transmitted to the car stereo or video system for display thereby, such as
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device integration systemthat allows a plurality of
af ter-mar ket devi ces, such as CD pl ayers, CD
changers, digital nedia devices (e.g., M3 players,
MP4 pl ayers, Apple iPod, WW players, portable nedia
centers, and other devices), satellite receivers, DAB
receivers, auxiliary input sources, video devices
(e.g., DVD players), cellular telephones or any

at an g@:}‘b gtolég ?ea%fg%{;eeg)];% ctgﬁgr?agqégql{% Irgiltxsg) ﬁ{ag ﬁgtaocczue \)f(lldgcg Isgl;] gem Such
information to be disp and control to be

mfomﬁiugglcgga bertarsmitisd agg,dlsgi/aé(p%en @pthvlpaa(é\@ugcygqt etareyand video systems
SUMVARY OF THE | NVENTI ON The present invention relates

(e.g., madiog inpidlleil iredashbeedd @reatiofitce frcativnvidys themarOge indegratod &or display
af ter-mar ket audi o devices, such as CD players, CD

on one amget spitergi ctragraptfioﬁlky-dimhaaéio(s@stgm,s dethblvayregrsphical display
MP4 pl ayers, WW players, Apple iPod devices, portable

panelsmediiditiceily et Syoudd Be @kkighidtodsviities) mulidicdid dévice integration system
receivers (e.g., XMor Sirius receivers), digita

that alRHel Dudar RACKHAST moRABM oh€ A8HYE suctPfs 20K & s@femltb RRMtver and one or
sources, can be connected to and operate with an

more a‘?&ﬂﬁaﬁ‘y RS 84800 RYRILMd dnd 1QIHI}D§WF&£|b%tW§eﬁ%Qm%§JS% the existing

Mcar stereo systemor an after-nmarket car stereo
i e autonobile. The integration
controfy O%:t}g%gaég%ﬁaé%trwcgg SgSt%‘gl nteracts with the car stereo
at any avail abl e port of the car stereo, such as a CD
input port, a satellite input, or other known 10 type
nectlon If the car stereo system.i - .
a‘;‘f H%W KK RUgFend iRYEHOR ﬁé@ﬁﬁesttﬁéep@e@%% ProRidEH p gRultimedia
enerates a signal that is sent to the car stereo to
devwek@égragwsmm that Jpersa plordity et aftesnaket dewsproAaihvas g players, CD
external data and signals. Conmands generated at the
changarprdigitdl madieleveas (egoeMPé dlatsys, VB4 playsentApphv Bledi WMV players,
and converted into a format recogni zabl e by the
portablef hedia mantost adevtiee devitds, faxelhiat tcedvaanamdsccaivers, auxiliary input
executed by the after-nmarket device, and audio
sourcet, hedeafdeoited @ g D ehamnetgtdialat Mephdhessbedr8Qombination thereof, to be
I'nformation fromthe after-market device i s received

integrabddl thRExR@E @RL stereo and video systems while allowing information to be displayed

on, and control to be provided {rom, the car sterco or video system.
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i nvention, converted into a format recogni zabl e by the

car stereo, and forwarded to the car stereo for

di splay thereby. The formatted i nfornmation could

include information relating to a CD or MP3 track

bei ng played, channel, song, and artist information

froma satellite receiver or DAB receiver, or video

information fromone or nore external devices _

connected to the present 20 invention. The infornmation

can be presented séQ@M%QgiiﬁﬁﬂéﬂﬂﬁﬁﬂéﬂI@Ex;ual, or

graEhicaI pronpts for display on an LCD dlsplay of

t héh§ BEsent mYngoR regjaten tep aotlliondini dehict hategiagon aystéhe One or more
radi o. A docking port nay be provided for allow ng

aftergorrkeiludioedavércnaiuchud (B gleyérseSDtohak@rs, doMARELal de@ices (e.g., MP3
the interface of the present invention. 5 In an

playesibleidt gagernf WIMIE ptayese ippld VIRt d@ibes Bpditidle hRRME centers, and other
device is provided for integrating both an externa

deviaygl iy @eeiandl @g. aux Id:atiiub Mevepl)! i FilePhroadeast (DAR)
after-market car stereo. The user callse ect e:meen

scei AT = TRYe vice LLiary. in o

R A s VS e S T R A S Pofiing sereo

systeiE R S RERENE b a5 B YOS Rl S0 it Hereo system

o SR, B PR RN Bl o i Sabivi e cor s

Al | f.auxiliary input sources with an existing
al an)g é‘lrﬂarﬂg%fgtlpé)go%f)}g? &th St%¢%§§?hpﬁsa% Choingt Pgse pieisHite inpait, or other known
xiliary sources using the control panel of the car

type @# gagetiomn elf ghe far orgp tseptemas leotalgittiagkel Qadeieicoesysican the present
be integrated with the auxiliary input sources, and a

invenqi peTisstcsoud g e isasmhicthe caratriemtodexp sanaittal Hisorational state and
auxi liary input sources using the car stereo. Devices

respogsdymiectxésindl alatahend agnald. | @oymiangigen8OWICRIh@EEntrol panel are received
inter-operable with the car stereo, and are capabl e of

by thepchangnrngtioc anieoskeraddn@ad ritiardehenikdME bl 36E andPnkiRet device,
anot her enbodi nent of the present invention, an

The formhatfel a@@urhsmdar Q¥i &Lt Phyl Mb SRt device, and audio therefrom is
channeled to the car stereo. Information from the after-market device is received by the present
invention, converted into a format recogntzable by the car stereo, and forwarded to the car sterco
for display thereby. The formatted information could include information relating to a CD or
MP3 track being played, channel, song, and artist information from a satellite receiver or DAB
receiver, or video information from one or more external devices connected to the present
invention. The information can be presented as one or more menus, textual, or graphical
prompts for display on an LCD display of the radio, allowing interaction with the user at the
radio. A docking port may be provided for allowing portable external audio devices to be

connected to the interface of the present invention.
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an external device for use with a car stereo or video
system wherein the interface is positioned wthin
the car stereo or video system The system conprises a
car stereo or video system an after-nmarket device
external to the car stereo or video system an
interface positioned within the car stereo or video
system and connected between the car stereo or video
system and the after 20. narket device for. exchangi ng . ,
dift Y kP et el e RipsRmb Y Pinay & dpdvinedilerise icaipy F(é?%‘éﬂtegmmg
or video systemand the after-narket device; neans
both gropxigypelcasly] Agyiemenddpr gutibpiyngPpeowiviaat OEMr or after-market car stereo.
controlling the after-market device fromthe car
The ustrereoclort beivdeo thy sttemal midio fonomindcibapatilibtyeinpwi using the controls
the after-market device; and neans for processing and
of thedias pleagol. NPhd atvantidrotad heodhtiellyriidethe Gpe@videeicoBomected to the
di splay of the car stereo or video systemin a format
auxiliﬁ?ﬁ?ﬂﬁi,lahﬂ Snt¥drhid shit@ vaa the t&s@Qepr Vvideo system The
after-market device could conprise one or nore of a CD
changer, CD player, satellite receiver (e.g., XM or
Sirius), digital nedia device (e.g., MP3, M4, WW, or
St EREp ARKhE Bng HHEED RHEE TR N B B} mgrating
nof her,. embodj nent of. .the present .invention, an
plucel S el PO TS en it BT P RGP Rt PG By Genpan select between
tel ephone for use with a car. stereo or yideo system .
the au;f-ﬁ@r S%pélfcgﬁnualaﬁﬁ & euurol pangl of ithe 45 stegeo. Paegr §ipLt & r-igarket audio
_cellular tel ephone external to the car stereo or video
devicegyrap SfyinigErajedt Bith dae awe bHdBPE FOBBERSEA & RET ¢an syilgh dgtween the
or video system and the cellul ar tel ephone for
audio dgdpangd tip elesibery Onpuidsoaunds aisimg the deo sisragnaPsvises werawcted to the
the car stereo or video systemand the cellular
auxiligreligpitenerces aeamserfoperaplcowdb shagamastdred] sphtzhiapgble of exchanging
conmands for controlling the cellular tel ephone from
commérie ang dfita Staahei@fac¢i deo systemin a format conpati bl e
with the cellular tel ephone; and neans for processing
and di splaying data fromthe cellular tel ephone on a
di splay of the car stereo or video

In another embodiment of the present invention, an interface is provided for integrating
an external device for use with a car stereo or video system, wherein the interface is positioned
within the car stereo or video system. The system comprises a car sterco or video system; an
after-market device external to the car sterco or video system; an interface positioned within the
car stereo or video system and connected between the car stereo or video system and the after-
market device for exchanging data and audio or video signals between the car stereo or video
system and the after-market device; means for processing and dispatching commands for
controlling the after-market device from the car stereo or video system in a format compatible

with the after-market device; and means for processing and displaying data from the after-market
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systemin a format conpatible with the car stereo or
video system 15 In another enbodi nent of the present
invention, an interface is provided for integrating
an external video systemfor use with a car video
system The system conprises a car video systen an
after-market video device external to the car video
system an interface connected between the car video
~system and the after-market video device for
devicg s Hakgl 9vep! dlag ey sgtadico videndyRon Vi déoel gmapasiblret e the car stereo or
the car video systemand the after-nmarket video
videodgviewe ; Thepénsmiet dpicoeski agpaisd odé spabehifng o ehrapd <D player,
for controlling the after-market video device fromthe
satellg@recciviet @0z s X84 emSirfusy digtaratedeoapatd Rl e, MPBNMME WMV, or Apple
af ter-market video device; and neans for 7 proceSS|ng
iPod @dveketli s RE (dat BTy ﬁ’lﬁyéiy‘%emlg%kﬁmrﬁegr Ty%ﬁlbq{%‘l’ibﬁ hereof.
on a display of fhe car video systemin a forma
conpati ble with the car video system The present
invention also provides an interface for integrating a
plurality of after-market 5 devices for use with a

C @ aifdtiRdr RebRHIYdnE 8PthS Y9dsBiR iHSdnEn BarSih R Ee fs'ﬁ@xﬁ&?ﬂﬂ%r 1nteg1 ating a
In one enbodi nent, the systen1conpr|ses an'interfac

cellulﬁxﬂeﬁbﬁ&ﬂﬂb?@ée GRITYR) ﬁé’ltck vieh E%ﬁexﬁ.ar"i‘h]% ?&%}9 C%FI‘I(B)¥ 'sc% a'car stereo

system and an after-nar evi

or v1cf68 ns&!;tg AL %tdﬁeﬂﬂlalf ll’(%lp {O%e Ie tetma? to 1 gnee(r:zlcras Celg‘% %E vz e%cs[y]é% élO%n interface

pe corresponding to

cormcgtrcd %e{\jevee%gi esctél? rTt]81a ({c]>d0éa ?egggfs d deyl gcg%n{}e(xfaé telgﬂadmg for exchanging data

correspo
d @{urall rotocol converS|on software bl ocks 10
and a 8Péd" @FtWﬁert the Geh et fiEn Sysimy epd igeellular telephone;

gnals fromthe after-market device into a first

meany 'E?F REACCB 1 Hnatehiencantraands foseantielingr thy celbdarsyispleme from the
and for converting signals fromthe car stereo or

car stgrpel@b valps tsesteinninoe forget omdpftdiamithabapatiilll ©lephoie; taheé means for
after-market device, wherein at |east one of the

procegpingtaod dispbiyimgatasi homsiod taliatee thtphoks oanelispelyadtigedcdd wtereo or video
the interface using settings

system in a format compatible with the car stereo or video system.

In another embodiment of the present invention, an interface is provided for integrating
an external video system for use with a car video system. The system comprises a car video
system; an after-market video device external to the car video system; an interface connected
between the car video system and the after-market video device for exchanging data, audio, and
video signals between the car video system and the after-market video device; means for
processing and dispatching commands for controlling the after-market video device from the car

video system in a format compatible with the after-market video device; and means for
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of the plurality of configuration junpers. |In another
enbodi nent, the system conprises an 15 interface in

el ectrical comrunication with a car stereo or video
system and an after-market device; first and second
Wi ring harnesses attached to the interface, wherein
the first wiring harness includes a first electrica
configuration corresponding to the car stereo or video

system . and.the second wi.ring harness includes a ,
processiigdig WiRbeIRS G4t oo e GliFardnt KioE? G616n AN At ¢fehe car video
after-market device; and a plurality of protoco
systeng Brvirsiigiengefiblgarish the escddaptsypled i n menory in 20 the
interface for converting signals fromthe after-market
device into a first format conpatible wth the car
stereo or video systemand for converting signals from
the car stereo or video system into a second format

C atible with the after-market device, wherein. at
Rt T Pt P B EDF R (i S O G G LB Ok afiermarket
. are selected by the interface using the first and _

deviceg dQipiig Wigh B IcaCEpce g VEBSAYYENAINgns siBelctipErtpss: sin gfigpmbodiment,
second wiring harnesses. A plurality of wring _

the sysiginsespses apantaplacpinosipdae! tomniunicaferaniithg: ir pletaoairivigeo system
of devices. The present invention also provides a

and anndtehochrfay devineegplataling oberndigtistiongnkedrs dethiedeteffare fobspecifying a
use with a car stereo or video system conprising the

first dstiepsypef cdrrdsporeionn e thiencartdi@ce at Sder e@tan andiads@ond device type
system and the after-market device with an interface;

corresSiRideioNb Nh @té-rhadkst delR¥] SRL 4 YRElitE OF pRIRONEbHVrsidh oi®vare blocks
car stereo or video systemand a second device type

stored GO lcBRPPIIB Gtk PadeBr cHvERIpBIKRL A8 E Ater HPARUNGVRe into a first
prot ocol conversion softwaré bl ock fromnenory in the

formati 4 a{iﬂﬁewillyﬁien rtshe?eczf j)lr fiﬁeéag 11t 288 q‘?(xd{%/d %ﬁin%ysﬁ’%ﬁﬁis from the car
con ertlng St gnhal s romthe after-narke evl] ce nto a
t he

.10 first format co I.bl.e mﬁtFB c&r gtereg??r : .
sereo (et SRR et Sebieaibie dpChk BTl aies wherein
bl ock; and converting signals fromthe car stereo or . .
least off G e gyaiperh R TRT SBRBAG Hoate SLRpLET Bieniror biies settings
after-market_ device using the protocol conversion )
of the plyrpliyr e eandigpration jumpers.” In another embodiment, the system comprises an
interface in electrical communication with a car stereo or video system and an after-market
device; first and second wiring harnesses attached to the interface, wherein the first wiring
harness includes a first electrical configuration corresponding to the car stereo or video system
and the second wiring harness includes a second electrical configuration corresponding to the
after-market device; and a plurality of protocol conversion software blocks stored in memory in
the interface for converting signals from the after-market device into a first format compatible
with the car stereo or video system and for converting signals from the car stereo or video system

into a second format compatible with the after-market device, wherein at least one of the

protocol conversion software blocks are selected by the interface using the first and second

8
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9 BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her
i nportant objects and features of the invention wl|
be apparent fromthe follow ng Detailed Description
of the Invention, taken in connection wth the
acconmpanying drawings, in which: 5 FIG 1 is a block
di agram showi ng the nul ti nedi a device integration
system of the present invention. FIG 2a is a block
R e R —
present invention, wherein a CD player is integrated
can bgprayideddar infegtise a phyrgity 2 dpgces. bl ock di agr am showi ng
an alternate enbodi rent of the mnultinmedi a device
I ntegration systemof the present invention, wherein a
MP3 player is integrated with a car radio. 15 FIG 2c
e et R oS i a gRafi R S afions et ket devie for
esent invention, wherein a satellite_or DAB receiver
use Wild § (i SlFret Wavidea wysteqh Capprisigedhe piers obiwtgreongegingclke car stereo or
., diagram showi ng an_al ternat e enbodi nent of the
videopgysemaiy] ShegeNarararketodgvigeeyitht dointerfasee dstefmining a first device type
present invention, wherein a plurality of auxiliary
correspapding sothecws sigrae ori videgsyatest and 8 lse@ndatevicadite. cot@sponding to the
FIG 2e is a block diagram showi ng an alternate
after-wpikoddaverst leaflingheprnoktli sredemiodevitoere blodlefjomthanory in the interface
system of the present invention, wherein a CD player
using alnd fiest phdisabhd yieoite agpek;| doakyrting RuthlsSRRHh GBS afdrémarket device into a
integrated with a car radio.
first format compatible with the car stereo or video system using the protocol conversion

software block; and converting signals from the car stereo or video system into a second format

compatible with the after-market device using the protocol conversion software block.
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5 FIG 2f is a block diagram showi ng an alternate
enbodi nent of the present invention, wherein a
satellite or DAB receiver and a plurality of auxiliary
i nput source are integrated with a car radio. FIG 29
Is a block diagram show ng an alternate enbodi nent of
the present invention, 10 wherein a MP3 player and a
plurality of aUX|I|ary i nput sources are integrated
with a car rag O¢ am show ng
an al t er nat e ‘enpodirrerit——o e I FrveRt i on,

w&greln a Iurallt of aux Ilar%ugnﬁerfaces and an
% aid o fes apatan E’@@?‘%ﬁ fegiures of thapnveitinaill besanppignt from the
is a circuit _diagramshow ng a device according to
follow& Dstadlsd doespnntiast plokef pventiont &xkentip rigneecpn pridy dic ancompanying
an auxiliary input source with a car radio. FIG 3b is
drawiggscinrehich: di agram showi ng a device according to the
present invention for integrating both a CD player
and an auxiliary input source with a car radio,
wherein the CD 20 player and the auxiliary input are
SRIGChablebloyk Aidiseh shblag @6 hbltitnedia 8lide HiAYLAM system of the
showi ng a device according to the present invention
presenk }ventidif. €grating a plurality of auxiliary input
sources with a car radio. Il FIG 3dis a circuit
di agram showi ng a device according to the present
i nvention for integrating a satellite or DAB receiver

E‘?ocess. b BEl ekl By oF e puBhlnd °§"éﬁ§igfn8wmedm dovis
mtegra&xé)n sgstgmﬁf@%&%t | ngg]HBQ%D ngg%;/rgéleasm@bﬂ)éa;{eagt;lrletreg@&%\@]t}h@car radio.

to the present invention for integrating a MP3 player
wWth a car radio. 10 FIG 4c is a flowhart show ng

processing | ogi c according to the present invention
fBLG. 2b is a block diagram showing an alternate embodiment of the multimedia device

integration system of the present invention, wherein a MP3 player is integrated with a car radio.

FI1G. 2¢ is a block diagram showing an alternate embodiment of the multimedia device
integration system of the present invention, wherein a satellite or DAB receiver is integrated with

a car radio.

FIG. 2d is a block diagram showing an alternate embodiment of the multimedia device
integration system of the present invention, wherein a plurality of auxiliary input sources are

integrated with a car radio.

10
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integrating a satellite receiver with a car radio.
FIG 4d is a flowhart show ng processing |ogic
according to the present invention for integrating a
plurality of auxiliary input sources with a car radio.
15 FIG 4e is a flowhart show ng processing |ogic
according to the present invention for integrating a
CD player and one or nore auxiliary input sources with
a car radio. FIG 4f is a flowhart show ng processing
| @‘éﬁc 2¢ écoplich giagpm o pinesari teimieesnpashimemrof thomultimedia device
integrating a satellite or DAB receiver and one or
integmtdere syatea lof drey picppuitingnupceshaeinhe &1 alayeraglidoa plFklGy of auxiliary
49 is a flowhart show ng processing | ogic according
input t@iriRarihegeindd Wik ephi@diof or integrating a MP3 pl ayer
and one or nore auxiliary input sources with a car
stereo. 12 FIG 5 is a flowhart show ng processing
| ogic according to the present invention for allow ng
apygess 0 sk ahhobeh \Qﬁ&ﬂin@rbnazﬁtteﬁ{atﬁ@lﬁgﬁim@@td@&g %Xés.‘éf?t invention,
and one or nore auxiliary~input sources. I I'S
: t j ' . acc i 0-the .
whereh § R S P PR GEREURY o AR BB TR G Ty o8 Bt win
Cmqa%arious devi ce types connected to the auxiliary input
Orts of the invention. FIG 7ais a perspective view
of a docking station according to the present
invention for 10 retaining an audio device within a
car. FIG 7b is an end view of the docking station of ]
FFE>. Tis Fplagk dagran shywingensihiermate embodinsniod! tha gresent invention,
enbodi ment of the docking station of the 15 present
wherejnra/ Mg iPbryer gl chlujaticy obekilianeinput sdumed e idegiatal with a car radio.
i ntegration system of the present

FIG. 2h is a block diagram showing an alternate embodiment of the present invention,

wherein a plurality of auxiliary interfaces and an audio device arc integrated with a car stereo.

F1G. 3a is a circuit diagram showing a device according to the present invention for

integrating a CD player or an auxiliary input source with a car radio.

FIG. 3b is a circuit diagram showing a device according to the present invention for
integrating both a CD player and an auxiliary input source with a car radio, wherein the CD

player and the auxiliary input are switchable by a user.

FIG. 3¢ is a circuit diagram showing a device according to the present invention for

integrating a plurality of auxiliary input sources with a car radio.



10

15

20

i nvention incorporated therewith. FIG 9 is a block
di agram showi ng t he conponents of the docking station
of FIGS. 8a- 8b. 20 FIG 10 is a bl ock diagram show ng
an alternate enbodi mrent of the nultinedi a device
integration systemof the present invention, wherein
the interface is incorporated within a car stereo or
car video system 13 FIG Ila is a diagram show ng an
al ternat.e enbodi ment of the nmul tinmedi a device
i ﬁﬂégﬁsﬂﬁ Srelpt ERTBN YR IHE BN iaGUAPEIA the present mvention for
integrating a cellular tel ephone for use with a car
integrafing ewtdlitewi fd3 sspsvenyvitcpcar tdly- i s a fl owchart
showi ng processing logic for integrating a cellular
tel ephone for use with a car stereo or video system 5
FIG 12a is a diagram showi ng an alternate enbodi nent
offiGhea Ui tlowekira sigheving @rodefdig0logid sntoslst emhefprédegt invention for
present invention for integrating an after-market
1ntegr¥ﬂ1rdgeé3Cg%\Yéyé?Wﬁtﬁra ddsfdioM th a car video system FIG
is a flowhart show ng processing |logic for
|ntegrat|ng an after-market video device for use with
a car video system 10 FIG 13a is a block diagram

SB‘W m %thCﬁ IP%OQVISQF)P&I g?l{g }’? EC !i(!ggrd-%g {O [[ﬂg r&ent invention for

device egra I on Sy resent- I nve

inmg%@%¥ﬁg?%prﬁlﬁgggkég%p junpers and_protoco! converS|on

Ovi ded for i ntegrating
after-market devices of various types wusing a single
i nterface.

FIG. 4¢ is a flowchart showing processing logic according to the present invention for

integrating a satellite receiver with a car radio.

FIG. 44 is a flowchart showing processing logic according to the present invention for

integrating a plurality of auxiliary input sources with a car radio.

FIG. 4e is a flowchart showing processing logic according to the present invention for

integrating a CD player and one or more auxiliary input sources with a car radio.

FIG. 4f is a flowchart showing processing logic according to the present invention for

integrating a satellite or DAB receiver and one or more auxiliary input sources with a car radio.

FIG. 4g is a flowchart showing processing logic according to the present invention for

integrating a MP3 player and onc or more auxiliary input sources with a car stereo.

12
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15 FIG 13b is a block diagram show ng an alternate
enbodi nent of the nultinedia device integration
system of the present invention, wherein wring
har nesses and protocol conversion software blocks are
provided for integrating after-market devices of
various types using a single interface. 20 FIG 14 is
a flowchart show ng processing logic of the nmultinedia
device integration systemof the present invention _
f dHG St 18 gr BeWHyriafhosriigraracesingey g eascotiingalioi e Presypleigvention for
using a single interface. 14 FIG 15 is a flowchart
allowgigmasy topsvatebdeitween agiferofarkd eudioldevive dhd odevi mere auxiliary input
integration systemof the present invention for
sourced. | owi ng a user to specify one or nore after-market
device types for integration using a single
interface. 5 FIG 16 is a flowhart show ng processing
| ogic of the multinedia device integration system of
t F@GPEGS @0 dMANH R Bloc@sin@VbBig ReHEEE hAnd h%és‘;gllltyinvention for
navi gate through a |list of songs on one or nore
af = . L ' r.0l s; of 3. . .
detenGob B STERHENnAORT Ut FoR AR08 SR oy pore of the
: anot her enbodi mrent of the present invention,
u“wn@ﬂﬁrein a 10 plurality of external devices are
integrated using a single interface. 15 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The present invention
rfuﬁges_to a mul tinmedi a device integration system One
oflhrofaels aarqsecthig Kisy davdoskiag siaien agrordingty Hleayesent igpention for
. changer, digital nedia player (e.g., MP3 player,
retaining an audio device within a car.

FIG. 7b is an end view of the docking station of FIG. 7a.

FIGS. 8a-8b are perspective views of another embodiment of the docking station of the
present invention, which includes the multimedia device integration system of the present

invention incorporated therewith.

FIG. 9 is a block diagram showing the components of the docking station of FIGS. 8a-

8b.

FIG. 10 is a block diagram showing an alternate embodiment of the multimedia device
integration system of the present invention, wherein the interface is incorporated within a car

stereo or car video system.
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MP4 pl ayer, WW pl ayer, Apple iPod, portable nedia
center, or other device), satellite receiver, 5

di gital audi o broadcast (DAB) receiver, video device
(e.g., DVD player), cellular tel ephone, or the like,
can be integrated with an existing car radio or car
vi deo device, such as an OCEM or after-market car
stereo or video system Control of the after-narket

devi.ce.is enabled using the ., car stereo or car video .. .

SRl 3 PReS R B o p e Srieitnal i hagyiiggiedia device
, such as channel, artist, track, tinme, song, and other |
Integrgt My HE; cgﬁhff ﬂifeéqq@m\ieaﬂc,m {og mpisgratipg, a gedarieleplone for use with a car

after-market 10 device, processed, and forwarded to
stereotdievidenr sytameblGr 1tans 9| heyisthemiifgoprogesspigalpeic for integrating a

thereon. The information channeled to the car stereo
cellulaptelgihdeo fayst emheanr stach wdeideo desterhr om t he ext er nal

device, as well as graphical and nenu-based

information. A user can review and interact with

information via the car stereo. Commands fromthe car

SERG.E02:0hs Wi Ale@asy SHAMArR 518681y FhbodPHRERTSRE BYItikRBia device
present invention into a format recogni zabl e by the

integraoh §YstBRl drehe PRULEENAGEYILE Gor Iﬁgbgf’a{fﬂgtaﬁ%b%mﬁa'ﬂﬁeq AREr &R for use
for éexecution. One or nore auxiliary input channels
1 2CaN [ ( : . nvent i e he :
with 3 80 o JhE8E HIBG A2 i i PAGR Sh i R M A Recgrating an
after- be%me%% %Pe or. no&giafterrnarkgt devi ces and one or
THSF A VIR (IPYISE {PNURp WP AR KPR S g the control panel
buttons of the car stereo or video system 20 As used
herein, the term"integration” or "integrated” is
intended to nean connecting one or nore external = _
deiir-déa inp blaskiagram shewisgiagtaltpgaambpdEpet obthamyisignedia device
systemvia an interface, processing and handling
integragipyngfsem afdihe, preseht omvenittmo wheton nemifignatiah | jowipay and protocol
user to control the devices via the car stereo or
convervibd eoftsyst Bnvksand dosigtdyornigtegeatiag fafiormiablet deviceest ofrious types
the car stereo 16 or video system Thus, for exanple,
using d dii@@imddreep. of a CD player with a car stereo system
allows for the CD player to be renotely controll ed
via the control panel of the stereo system and data

FIG. 13b is a block diagram showing an alternate embodiment of the multimedia device
integration system of the present invention, wherein wiring harnesses and protocol conversion
software blocks are provided for integrating after-market devices of various types using a single

interface.

FIG. 14 1s a flowchart showing processing logic of the multimedia device integration
system of the present invention for integrating after-market devices of various types using a

single interface.

14
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fromthe CD player to be sent to the display of the
stereo. O course, control of after-market devices
can be provided at |ocations other than the control
panel of the car stereo or video system5 w thout
departing fromthe spirit or scope of the present
invention. Further, as used herein, the term
"inter-operable” is intended to nean allow ng the

extetnal . audi o or video device to receive and process. _
co%n@s‘st%g?wﬁgﬂ}bs%@ﬂg P&Cﬁﬁ*ﬂ%%gﬁyo Hie mRigieiceevige integration
t he present invention, as well as allow ng a car
systegy %fr@ls PETSeRfi Heaiopdpemiaungpsistalp sneeidy aae Pomothalieringarket device
generated by the external audio or video device and
typesgppunasssignpyingheinpeiignface.nvent i on. Additional |y, by
the term"inter 10 operable,” it is neant allowi ng a
device that is alien to the environnment of an existing
CEM or after-market car stereo or video systemto be

UtFTIG. Zédis tahfoebhart Mosdug pocesRE BelcebNihet MRUHRAMBdCVER  integration
stereo"” and "car radi 0" are used Interchangeably and

syste@l o thapbreslethvb@idoel ilgviak b REas RidiYy l%i(vll%tté B efla list of songs on
stereos, radios, video systens, such ‘as physical” 15
one o8 BMFE AR r ket ALGi A &R 0GALILN Wik
vehiclef in %ddifion %gh%%%¥§g¥gh%%%%%§ﬁﬁﬁg%ﬁfg&%ﬁnl
or display-driven receivers. An exanple of such a
receiver is a software-driven receiver that operates

R LS SR B DL R RS0 B 0 gion,whorin

i spl ayed on.the unjversal LCD panel. Further, any
pluralfy S0 BUEGL B e Rleahas By e o

sof t war e/ gr aphi cal receiver operable on one or nore
di splays, is 20 considered within the definition of
the ternms "car stereo” and "car radio," as used
herein, and is wthin the spirit and scope of the
present invention. Moreover, the term"car" is not
limted to any specific type of autonobile, but
rather, includes all autonobiles. Additionally, by the
term 17 "after-market,"” it is neant any device not
installed by a manufacturer at the tine of sale of the
car.
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FIG 1 is a block diagramshow ng the nultinedi a
device integration (or interface) 5 system of the
present invention, generally indicated at 20. A
plurality of devices and auxiliary inputs can be
connected to the interface 20, and integrated with an
CEM or after-market car radio 10. A CD player or
changer 15 can be |ntegrated with the radio 10 V|a
interface 20. . 'HY
such as an XM ] gdf-o-sat-ertitere
D%F (eceLver_known in the art, could be |ntegrated
' PSRNt RERIGoR delaigs 4o pHBuHRediRfdivise Jpletiph fgtiomaOne or more

10 MP3 player 30 could also be integrated with the

after-ipglpigleypegi sach at aHlapkyon Corphangms digital mediz@lavgo (4.4, HE3 player,
any known digital nedia device, such as an Apple iPod

MP4 eyeany MoY hbryedifgiptcalPodmgabirtable @it@giie(;@ntdr/,m-rexﬂm deviae), satellite receiver,
plurality of auxiliary input sources, illustratively

digitall audiccldoedcagis(IAAR) tdcaivyr, vieotdevise e, g H\AD plaenpeditilargelephone, or
i nput sources | through n, n being any nunber), could

the lika| 64n Be irtér@@a a¥igdan Wu&tlihgt &8 1886 dradh 9idko dévie, such as an OEM or
interface 20. Optionally, a control head 12, such as

after-thd¥Rdt GPIERBI ¥ VRBGydemW ddhdf Efi‘{he%@k%r@d&h@@ﬁ%%led using the

and other simlar devices, coul e Integrated wt
car stetéér']bsmg?ef tx{%czéé)'c steillp é\}{ﬂ ﬁ%ﬁﬁ%ﬁlaﬁf ayer? ﬁcg;n&ér?@tt cgeQ/ Je' Q&h as channel,

artist, I;'rgg(kﬂtllinl}ae:, %61%’01‘ Ealﬁntd o%féelr1\é oim%tgdn lﬂﬁ(ﬂ'g%tlgg ezg 5ﬁtnﬁgg$ goglaa] ﬁhf’ after-market
. a reC| interface 20 of

device; BORRRTDATL IR et SR ST UACR RSPt sty gpeon. The
deV|ces and I nputs with an CEM or after-nmarket car

informatiof ghapneleddpdie constpreg, oragdgas sytapp Gak uéﬁilgbar HHED fTofh the external
al ternate enbodi nent of the nultinmedi a device

devicej #ft well ae arapprabmbmentrbagsd esfermation efituisencanyieicwi mdainteract with
CD pl ayer/changer 15 is integrated with an OEM or

informaffigre vianthe loat seam. r Gdinmatds fidimeth€Papk@yer orlGdes system are received,
el ectrically connected with the interface 18 20, and

processidiiang @scsetatiavaimidn antdliadoshg Redognizhisle @i thdaficFiarket device device,
interface 20 is electrically connected

and transmitted thereto for execution. One or more auxiliary input channels can be integrated by
the present invention with the car stereo or video system. The user can switch between one or

more after-market devices and one or more auxiliary input channels using the control panel

buttons of the car stereo or video system.

As used herein, the term “integration” or “integrated” is intended to mean connecting one
or more external devices or inputs to an existing car sterco or video system via an interface,
processing and handling signals, audio, and/or video information, allowing a user to control the

devices via the car stereo or video systemn, and displaying data from the devices on the car stereo
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with the car radio 10, and exchanges data and audi o
signals therewith. In a preferred enbodi nent of the
present invention, the car radio 10 includes a display
13 (such as an al phanuneric, electrol um nescent
di splay) for displaying information, and a plurality
of control 5 panel buttons 14 that normally operate to
control the radio 10. The interface 20 allows the CD
pl ayer 15 to be controlled by the control buttons 14

or vidgp S{skenr J4hb FQ0eXARS PEPSTaligieof L} plares vith 2 eav shgo system allows
information fromthe CD player 15, such as track,

for th@]@bpiaw[ntg begn@o@bn@m‘tmfl@;} ratthe nonttcé pheel of @Itqst@v@ dystem, and data
therefrom processed and formatted by the interface

from @@, Cl3gidyet o bhecidits pheayisdi8y of thchaerev adifocobifke, ddhtrol of after-market
I nportantly, the interface 20 allows for the renote

deviceg@ah bobrodfddihe 1dCchidlsayes thhh the @ftfohBanel 80the cAQtdr& &: video system
the CD player 15 could be |located in the trunk of a

w1thoﬁa:l'e%)at\t\m|g|f§)n‘i he dpadi® sdfhel oF thé*B%&rﬁQm%Bti&heFQ@l%tﬂ baakdd herein, the

he car). Thus, for exanple, one or nore discs

term %t@xr Iﬂlé hi% nttsllﬂﬁd t?i-‘?wg!lﬁ S&Imgg @%SHE @Breé' éeo device to receive

sel ected by a user trac

and pr?/g s %mmgﬁgs t?l];tdilaéeg%% fgx gﬁsed%a b?n Sye g %pté%s{}f 1gvent10n as well

eratl
FGMAnd

, t tr
as ail%ﬁéﬁfa fg‘ﬁa of vilep SP’%?)BF%@ RGeS Seteraies by e extemal
be re teI%@K$tereg#3% t he control panel buttons 14 of

audio gy wdpo e dca I RIPCTToEng PreseritiPYinticRg Adrltiemlip by e term “inter-

15. 20 FIG 2b is a bl ock diagram show ng an alternate
operabdgdy i mesant owing apglerise hat ingleant todhe envirsamenholagn wpging OEM or

player 30 is integrated wwth an OCEM or after-nmarket
after-ngaaketrcag§tered Or vidao systamn fodlmeutilzed thsebiyent i oned earl i er,

the interface 20 of the present invention allows for a

plurality of disparate audio devices to be integrated

with an existing car radio for use therewith. Thus, as

18is0, as used herein, the terms “car stereo™ and “car radio” are used interchangeably and
are intended to include all presently existing car stereos, radios, video systems, such as physical
devices that are present at any location within a vehicle, in addition to software and/or
graphically~ or display-driven receivers. An example of such a receiver is a software-driven
receiver that operates on a universal LCD panel within a vehicle and is operable by a user via a
graphical user interface displayed on the universal LCD panel. Further, any future receiver,
whether a hardwired or a software/graphical receiver operable on one or more displays, is
considered within the definition of the terms “car stereo” and “car radio,” as used herein, and is

within the spirit and scope of the present invention. Moreover, the term “car” is not limited to

any specific type of automobile, but rather, includes all automobiles. Additionally, by the term

17
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shown in FIG 2b, renote control of the MP3 player 30
via radio 10 is provided for via interface 20. The
MP3 player 30 is electronically interconnected with
the interface 20, which itself is electrically

i nterconnected with the car radio 10. The interface 20
al l ows data and audio signhals to be exchanged between
the NP3 player 30 and the car radio 10, and processes

« al.s accord |nst uct|
ateriketan B oy PGTH BHE SF Yk B0 AIar B 6 eublibieci (b B sale of the
pl ayer 30, and vice versa. Qperational commands, such
Car- as track sel ection, pause, play, stop, fast formard,
rewi nd, and other commands, are entered via the
control panel buttons 14 of car radio 10, processed
by the interface 20, and formatted for execution by
t REGMP3ispd divek B@raDathawingmrhe tiuéinviBa pleayerintegatbn dsr interface)
track, tinme, and song information, is received by the
systent Bf &reflﬁeﬁnﬂﬂwcdiﬁmpgﬂ&ﬁ%ﬂ@&ddicbll%ﬁ %bSZO anglusginy of Aetib® and auxiliary
radio 10 for display on display 13. Audio fromthe MP3

inputsPla@ YR cotedtsd &€ HRChteyRLY 20 OsMRTESS by \ilﬂxead Qimfcﬁca%e%%arket car
to the radio 10 for playing. FIG 2c is a

radio £0.2Qr &M ﬁQWo@Qh%e?llg ehnak %t@gg | TR heOf dfohﬁ) Qiraeﬁ%pftace 20. A

I nventi on, whereli'n a sat el recelver or

satelh{eeﬁgfolér % l'e%i%g{l If%r:}%%‘ n aceggfl\ﬂs ?)f %a]%l lﬁ&%’\?m or DAB
[l .
s B g&%ﬁ%&m&%@% P TR e

| / DAB 25
MP3 RifSEE P cBul oot it BT b ar P Theid Hiegurace 3be MP3 player 30

which itself is electrically interconnected with the )

could pgpny gpyn 1bgitafiacdinfleyics 1urDAB anetenly aPodsr gy other digital media
renotely operable by the control panel buttons 14 of

devicet Moreardiree ploraliGorfrrandiery inpw soheces.dlisratifelsiiredi@@ed as auxiliary input
received by the interface 20, processed and formatted

sourcet R (@yprisarpdnphitspatcehechrouglt fer bdag eyt nireddoABonldcdioter integrated
25 for execution thereby. Information fromthe

with tisahetadio BY BAReeeei2ge Opdibnally, ACbHEbINGad I MBucShdthhOfbmmonly used

and song information, is received by the interface 20,
with afrQaA%8EdD ABfber?fhd other similar devices, could be integrated with the car radio
16 via interface 20, for controlling any of the car radio 10, CD player/changer 15, satellite/DAB
recetver 25, MP3 player 30, and auxiliary input sources 35. Thus, as can be readily appreciated,

the interface 20 of the present invention allows for the integration of a multitude of devices and

inputs with an OEM or after-market car radio or stereo.

FIG. 2a is a block diagram of an alternate embodiment of the multimedia device
interface system of the present invention, wherein a CD player/changer 15 is integrated with an

OEM or after-market car radio 10. The CD player 15 is electrically connected with the interface
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transmtted to the radio 10 for display on display 13.
Further, audio fromthe satellite/DAB receiver 25 1is
selectively forwarded by the interface 20 for playing
by the radio 10. FIG 2d is a bl ock di agram show ng an
al ternate enbodi nent of the present invention, 5
wherein one or nore auxiliary input sources 35 are
integrated with an CEM or after-market car radio 10.
The auxiliary inputs 35 can be connected to anal og

20, anheprcbarges dataced dydiodiigialaiheyevd bu plledintapfach 2@ ireelegtripg byeconnected
audi o devi ces, such as after-market CD players, CD

with dirangerslio NB3 qpdagehsnges sédtelanilt edice cegnuler $hercPAB.  In a preferred
receivers, and the like, and integrated with an

embo@ixncgit iafghe giresshe frventio)r @t eraalbhdto foouichamXid UBpMyi MPWuch as an
sources are connectable with the interface 20, but any

alphafiBey, eRbtrdidnAibsddnk @[s%ﬁla'yp RItQi SO IAliSh, Dd a plurality of control
i ncluded. Audio fromthe auxiliary input sources 35 i's

panel %ﬁt St 14/ ﬁllab’ nctrf'Ha ggx%et @ dofor AiQid Qo UREE, ntgﬁmalfbtws the CD

he user. e discussed hereinin
playex?ﬁé ?dahcg,( ioﬁhtﬂﬁf%ﬁbﬁ/atﬂ? %g%tgoflgbetﬁtogqgf% 5§%§g%§fég%§ (n)klmglheé f {hrg interface 20
nt taons, 14 of. t he am
atlow i RS miliah PEpEBS T pedRUER st B kg Ui Eritis l?éeﬁ?ﬂon to be
ge coptrol pane rocesse same, and connects
retrieyeg herg %'dpwgest r’*ﬁ‘gé?m%&‘? 8 the Bisriace 29ussnt |‘%1F}§P ‘ihﬁﬁaff 13 of the
~ sources 35 to allow audio therefron1to be forwarded to
radio {e radio 10 for playing. Further, the interface 20
deternmines the type of audi o devices connected to the
auxiliary input ports 35, and integrates sanme with the
car stereo 10. As nentioned previously, the present
i hhogmtanop tht hhowsace?® dlowsdbethextmoraonasidifahe 20 player 15 from the
devices to be integrated with an existing OEM or
radio & (€p; ey KX plagdr 1 e5ed bedboRgl W thb tONR Ira &Y ®hile the radio 10 is
auxiliary input sources, and the user can sel ect

mount0§ LWRRAdAABSAd HOURLES). UThig f&lht%{aﬁffﬂg roﬁla %r &ord BRes GBFed within the
stereo. Such "dual input" capability allows operation

CD pl%ﬂf Ws deyi b@ ?e?ncﬁ&?@@l%&t@&i bg% Lfébrt ll?& ahfaelﬂ LIPS %t’l o%@%r more of
evi ce, bot h: T nport device’ can oper a

the dided caR lblégsePéggedptlha}éﬁoHP dﬁ/lorcc%/]cf standard CD operational commands, such as

pause, play, stop, fast forward, rewind, track forward, and track reverse (among other

commands) can be remotely éntered at the control panel buttons 14 of the radio 10 for remotely

controlling the CD player 15.

F1G. 2b is a block diagram showing an alternate embodiment of the present invention,
wherein an MP3 player 30 is integrated with an OEM or after-market car radio 10 via interface
20. As mentioned earlier, the interface 20 of the present invention allows for a plurality of

disparate audio devices to be integrated with an existing car radio for use therewith. Thus, as
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wherei n any device connected to one of the inputs is
automatically detected by the present invention, its
devi ce type determ ned, and the device automatically
integrated with an existing CEMor after-market car
stereo. Thus, the present invention is not dependent
any specific device type to be connected therewith to
operate For exanpl e, a user can first purchase a CD

shown melﬂg? ZPh teu&nﬁ% £ tlgéﬁ)}j? Plglgg lp%)l vﬁ% Iealrdgqag(? is-pﬁon\gifi :jlfi{%r via interface

e car s

_ r cqul. urchase an XM tun

20. "I{hﬁg\/lgg\pfwgr ggrﬁj e{f):ﬁtéorp&ﬁ@r m\yﬁrj:qnngm:&if\a@li |1pt§zafne 26] which itself 1s
detected and integrated with the car stereo, allow ng

clectrigglly igkeaqonpeptekvel the sasarcdind 0o Jée atterfissta9 allgass dstssarkh o signals
the car stereo. It should be noted that such plug and

to be gﬂcj;yng,eémqaqnt the MPhptayks 39 wed thocaraadiaall, ianggrocesses and formats
device, but is provided for in every enbodi nent of the

signalpaeesahbgly v et iicsructdre adadatd Gomnheradionbiagupaicegablefby the MP3
the preset invention is illustrated in FIGS. 2e-2h and

playerdosaid Hedvired. 0®peratidr@l c@@miafds sihagkradk sgEaiBnspAME NGay, stop, fast
an alternate enbodi rent of the present invention,

forwardhRK8hd) 288 ofieck 8hMalandd) B el hANERLndS REl BRBNEM4 of car radio
nor e aUX|I|ary i nput sources 35 are integrated with

10, pr&@ss%%%e ﬁtetrﬁﬁe PRIH8 oG Mite ?tf&r &%ﬁ&t%nu%@ Mfkbe?l er, 30. Data from

pl ayer 15 and one or nore o e a |ary

the M???} a&%ls s%%lé%r . Va%l(eﬁn“ %1%{1 lsx né ntgfg Iﬁ'ﬁ eCt ?ece gll'f)y Ele interface 20,

C r ca

procesy FES Pt a0 16 e el T o 8@?*&&0 Jutiige S ”%ﬂ%@ fiom the MP3
r 15 and one or f the inputs 35t
play""'géll%ﬂ‘ic%?l ?Wéfﬂ’?é Ya{ED “6‘31" F gt Hed l%ﬁrf%fééaxlﬁgt he
radi o. The command to select fromone of these sources
is received by the interface 20, processed thereby,
and the correspondi ng source is channeled to the radio
W Ge\2c2p attheck dingrafragwwify adsitwinhie dygbodirsousseble batsert invention,
in greater detail, the interface 20 contains interna
whereip aoaedlse ngeciaegioe AR reehet 28ng ixegrard withes OFM Wi agsr-market car
22 FIG 2f is a block diagramof an alternate
radio 1@TDQALEEAerfRde ROE PEABLRIHABMEEHEONS cMNBEGING satellite radio receiver
known m the art, such as XM or Sirius, or any DAB receiver known in the art. The
satellite/DAB receiver 25 is electrically interconnected with the interface 20, which itself is
electrically interconnected with the car radio 10. The satellite/DAB receiver 25 is remotely
operable by the control panel buttons 14 of the radio 10. Commands from the radio 10 are
received by the interface 20, processed and formatted thereby, and dispatched to the

satellite/DAB receiver 25 for execution thereby. Information from the satellite/DARB receiver 25,

including time, station, and song information, is received by the interface 20, processed, and
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a satellite receiver or DAB receiver and one or nore
auxiliary input sources are integrated by the
interface 20 with an CEM or after-market car radi o 10.
Simlar to the enbodi mrent of the present invention
illustrated in FIG 2e and described earlier, the
interface 20 allows a user to select 5 between the
satellite/ DAB recei ver 25 and one or nore of the
auxiliary input sources 35 using the controls 14 of
transipiied tadho radiny 1FHer displey foacdisigay ddnthirthsr, pudweBsinnige satellite/DAB
| ogic, described in greater detail below, for
receial RHve selpcswily Gdrivagict ey weentetfhee Hafoe blaying/HIAB: reibel ver
25 and one or nore of the auxiliary input sources 35.
10 FIG 2g is a block diagramof an alternate
enbodi nent of the present invention, wherein a M3
PIFaFend 30 o MK BB Al enBBUMeROYS B8ShrdRnt invention,
are integrated by the intérface 20 wth an CEM or
= e [ \ - ; .
e OFE oPBEEk R L) @yl ALk VAR, SOBNL TR o o
. 2SCI lier, the . ,nterface 20 allo a .
radio f FREABERFL LR B R ohle RO pFIR LRt Bl ety coupia

... more of the. auxiliary input souyrces 35 usi he
with QB AFBPIE Spgion Vi  bh PRgHe TOKeT D PAYER{Ggatigeers, MP3 players
contaj ns processing logic, as will be discussed | ater

satellife, recgiveRst AR dESEIYETS, § e 18w ,@@d s‘WeE’@Fﬁdnﬁ’“BleV\/@éﬁﬁ“?& gar stereo.
MP3 pl ayer 30 and one or nore of the auxiliary input

Prefergilyy oas aggliargigput sonrres age phnsiertablie avjttatlie sttorfhasf0ahut any number of
al ternate enbodi nent of the present invention, 20

auxiligiyeinpiin seurgisuecalld tby ofludedi | Aadiy frometitanedlid iapd dces 35 is
and an audio device 17 are integrated with an OEM or

selectidblydbramadddet tharadst Hr @aled Gominapdof dvtukar, Asheillfeediedilssed herein in
i nvention can be expanded to allow a plurality of

greatefd¥tall] &fuYeri dApWeRct § dodrddonp@ACIcReet PorhNBe Gafiliglyehe® dfrces 35 by

in atree-like fashion. Thus, as can be seen in FIG
depreséthe e bt ke é‘fu&i% g&g{% pgrlﬂeltl SLAAGE 44T thSraQRE C"F}?cqnge?%ig@ﬂ receives

i nterface 20, ows data and audio from

the co%ﬁatnﬁ iﬂi%ig&-ﬁ Pin ?ﬁ%%@lﬁ%?gaﬁ@l,tﬂ}oéggescsﬁﬁw,r %’H Qon:lﬁgcts the corresponding
nnected to

input source from the auxiliary input sources 35 to allow audio therefrom to be forwarded to the

radio 10 for playing. Further, the interface 20 determines the type of audio devices connected to

the auxiliary iput ports 35, and integrates same with the car sterco 10,

As mentioned previously, the present invention allows one or more external audio
devices to be integrated with an existing OEM or after-market car stereo, along with one or more
auxiliary input sources, and the user can select between these sources using the controls of the
car stereo. Such “dual input” capability allows operation with devices connected to either of the

inputs of the device, or both. Importantly, the device can operate in “plug and play” mode,
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one of the ports 42 is another auxiliary interface 44,
which, in turn, provides a plurality of input ports
46. Any device connected to any of the ports 42 or 46
can be integrated with the car radio 10. Further, any
devi ce connected to the ports 42 or 46 can be
inter-operable with the car radio 5 10, all ow ng
commands to be entered fromthe car radio 10 (e.g.,
such as via the control panel 14) for connand|n9 t he
whereyb gy élevigh foppicéidnia P of dlgrrinns amﬂt@éattcallb@etec ed by the present

di spl ayed by the car radio 10. Conceivably, by

mven@@mqug{qviqqupqq@etpmlg@d aa@éghqgevrqmautgmdn@@i@ge@gram with an existing
interfaces in a tree configuration, any nunber of

OEM devitgesakairabeteicot Ehuattbapresin givehdons aseddpendone ity guacific device
10 The various enbodi nents of the present invention

type tol @8 conzeatdahoyveitaidosdhaan Fonelan(pt, aliset duhqushpREhadé € CD changer,
illustrative in nature and are not intended to limt

plug sahR i8R 4 Hal AteTERP O lisd HENPHAR Y carlsBYENT KA -polI8ETin time, the
any concei vabl e audi o device or input source, |n any

user cH8RIJuRGhaSOIPKRALIEN 1 afhehfed A 89 8Ha By tLE \pil'iqlea%ﬁﬂitnatically be

Invention into exis g car stereo systems

detecté(lﬁ S}I’}](g Imstg%'[ﬁ'@g '\%ﬂp e (E rﬂ%{erg allgp}hﬁé he u sgr Eo se{f‘ecg Ig &rrigndaﬁg}erate both

ang ed' Stereo a
BN A e LRl i
t.hereb nd.transmtted to the car stereo for dis
2 dual dpigit SEios R foRiaTiEd FRsi G € o Gient phBF QHSonaYHRG The dual-

circuit configurations can be e ed to carry out

input qq@@gﬁagg@ At the pyesat m@qapnong@ﬁ]gﬁtgmg) @SI}ZI&S 2gdh and described below.
configurations are descri bed bel ow and shown in FIGS.
3a-3d. FIG 3ais anillustrative circuit diagram
according to the present invention for integrating a
GBIl Zyymra blocladiazum Ishawingi aapaltermaueBodiinkht @inthe present invention,
exi sting car stereo system A 24 plurality of ports

wherethl&l ex 2Rl ,CIXDlayROtharaed 16GHdase: pf evdrdladxiiary alpupVbiies 35 are
connection of the interface systemof the present

miegrdt&i’@ﬁﬁ hQ @m@to\‘\@ﬁ&' RARkeXda3 bleRQ 192BJIRHeGD Plhyer 15 and one or more of
aft er- mar ket

the auxiliary input sources 35 are electrically interconnected with the interface 20, which, in turn,

is electrically interconnected to the radio 10. Using the controls 14 of the radio 10, a user can

select between the CD player 15 and one or more of the inputs 35 to selectively channel audio

from these sources to the radio. The command to select from one of these sources is received by

the interface 20, processed thereby, and the corresponding source is channeled to the radio 10 by

the interface 20. As will be discussed later in greater detail, the interface 20 contains internal

processing logic for selecting between these sources.
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pl ayer or changer, or an auxiliary input source. Each
of these ports could be enbodied by any suitable
el ectrical connector known in the art. Port J1Cl
connects to the input port of an CEM 5 car radi o, such
as that manufactured by TOYOTA, Inc. Conceivably, port
J1C1 could be nodified to allow connection to the
i nput port of an after-market car radio. Ports J2A1,
X2, RCH, and LCH connect to an after-market CD
cHdfgef is ashlotk disgehan! ameatigfrats emleglibynt BANASENINCinvention, wherein
Inc., or to an auxiliary input source. 10
a sateMte reociont srdDABrreddiver and onebdieabici acalliagoipusocats e iMdgfted by the
each of the ports J1Cl, J2Al, and X2, and provides

interfAderpOty ginal OEW bodfter-Magigdt 3k I@@iot e S@@ll@ﬂ BYRS erffbodiment of the present
auxiliary input source connected to the ports J2A1,

inventién ilRsHate@nd Idi@HZe 200 RXEMRE Qarl (¥ ChOGABLHEQ 2@ LIHEs a user to select
receives control commands, such ‘as button or key

t f
betwe%ﬁ W&?egﬁve/ Da&n% r?%'g%? \%géfmgto?% E)E n%cra] %2 ﬁicr ﬁlx\ﬁl?g?ﬁpu‘? Sod Qe% 35 using
I spat ches

f h 5 .

oo R TS el B Pt e
2Al Add

o S SRRl b REA g cr oo

CD player or auxiliary input source via connector
‘heauﬁﬁﬂﬁ”HBWG@é§§%§ -and formats same, and transmits the
formatted data to the car stereo via connector J1Cl
for display on the display of the car stereo. Audio
signals provided at the ports J2Al, X2, RCH and LCH is
sElGclg isel blodhdingreined anailtehetecanb@iimeraaif theatreat tnvddi@h, wherein
under control of one or nore user comrands and
a MPppheesHi agl beghcino@samiliary beput dbhscassiBesteiinegae@t 8l the interface 20
detail, enbedded within mcrocontroller Ul. 25 In a

with ap s Mo et raggt paihdieflot empLesant eﬂnBM&H‘Ieh@rbf thdSresent invention
m crocontroller U conprises the 16F62

ilustrdTe £ LOGRaK! ok 180 M\Hf&%c‘i&%ﬁd@a‘?ﬁ{m MI‘ER%%EG 20NB1owhNE user to select
d, 8-bit

16F628 chip is a CMOS, | ash- base _
betweét;ﬂst‘cl‘;li% ﬁ?g’? [g){a%xj 112{321@%\%2)9 é}?d}e omh%réﬂﬁ lltarf' i nWso'u?ée@ &1 %!sing the controls

14 of the radio 10. The interface 20 contains processing logic, as will be discussed later in
greater detail, for allowing switching between the MP3 player 30 and one or more of the

auxiliary input sources 35.

FIG. 2h is a block diagram showing an alternate embodiment of the present invention,
wherein a plurality of auxiliary interfaces 40 and 44 and an audio device 17 are integrated with
an OEM or after-market car stereo 10. Importantly, the present invention can be expanded to
allow a plurality of auxiliary inputs to be connected to the car stereo 10 in a tree-like fashion.

Thus, as can be seen in FIG. 2h, a first auxiliary interface 40 is connected to the interface 20,
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EEPROM dat a nenory, a capture/conpare/ PAM a USART, 2
conparators, and a 5 programmabl e vol tage reference.
O course, any suitable mcrocontroller known in the
art can be substituted for mcrocontroller Ul wthout
departing fromthe spirit or scope of the present
invention. A plurality of discrete conponents, such as
resistors R through R13, diodes DI through 10 D4,
capacitors C and and oscillator Y1, anong othe

and alm%,tpemdsaud&@mﬁ ,tlg:qug@dizft@ pe exqﬂagqua\&tlf)] életqqéxadlo 10 Connccted to
m crocontroller U wth the hardware connected to the

one oibapets 47 ¢s gbdir agphidry inpfacREH, wlaeld i GHn, Toeisles a plurality of input
conponents, as will be readily appreciated to one of

ports 4F. dAnndyviskedrnectedita dvg enbe pasdbe 4 caargediegmtdiogit éa car radio
to accommpdate a variety of mcrocontrollers, and the

10. FoMRSELS, @vebetoppRsedi to dhS 56l €2 Sompamesd ﬁtdﬁ&i@eh@ie\/\ﬂﬂ%h 8@ car radio
to accommodate other simlar 15 controllers. Thus, the

10, al%‘uﬁ@é&mﬁﬂﬁﬁ’éﬂo'b@ dteted §@m3tﬂg cheRfld Reek NefiRhMisivia the control panel

|ustrative in nature, nmodi fi cati‘ons thereof are
h
14) foP?@é;‘gﬁrﬁcﬁ % {;,htggle?lgﬁ Wy E:l%ﬂ'h%g)nsfpdrﬁ 'tlga %3%5%8 gg %\IA%QL%EQ ﬁy the car radio

conf| urat,hon.according.to.th
10. (E(&rr{ec%z}%%l@ % cotnh% r1n,g,rv\l{1]hc—3r 1eniter gﬁse 4b chtm?% 5?%08%1"%}1’&%?%63111 a tree
i chgnﬁers /_& ﬁis and an .auxi | (@ ¥ 0 |n ut. source
configEaRofl Y FrAPEHOAGY I e T3 BRI AT &P E PSS “téﬁwnt‘o“
wherein the user can select between the CD
changer/ pl ayer and the auxiliary input using the
controls of the car stereo. A plurality of connectors
aflee oy gabodimenty of Hetreseptinyerdios sleeatibad abeyrerand hawyn in FIGS. 1
JaB, J3, JSLI, J5R1, J1, and J2. Ports J4A, J4B, and
througllghallr«t dlustrativedu ditoredad acenotrintendaide 1snis therspoft or kepe of the present
present invention to be 26 connected to one or nore
invent@xi shiew, eay csiceivable, auditClevds: aninPMade, $it @i e degifedasdmbination,
after-market car stereo. Each of these ports could be

can befedued VY tanyresait tindiion! 96t bkigahg CANBREOE KM Fufther, it is
the art. For exanple, ports J4A and J4B can be

conceiSHINGLE 86t bRy 2an OB £ATaudLLERIBAULAGhBERIetR¥en the car stereo and

any external device, but also video information that can be captured by the present invention,

processed thereby, and transmitted to the car stereo for display thereby and interaction with a

user thereat.

Various circuit configurations can be employed to carry out the present invention.

Examples of such configurations are described below and shown in FIGS. 3a-3d.

FIG. 3a is an illustrative circuit diagram according to the present invention for

integrating a CD player or an auxiliary input source with an existing car stereo system. A
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BMA/ Inc. Port J3 can be connected to a car stereo
manuf act ured by LANDROVER, Inc. O 5 course, any
nunber of car stereos, by any manufacturer, could be
provided. Ports J1 and J2 allow connection to an
after-market CD changer or player, such as that

manuf actured by ALPINE, Inc., and an auxiliary input
source. Optionally, ports J5L1 and J5R1 al |l ow

el rafi d | ine-|evel) source.

pl““gw g u"r‘é‘qeﬁ%é’ ?%& ’giﬁ?gﬁ{daﬁlcﬁﬂgff:%@évf%\v%?d r aleming;cgpyection of the

.‘.}ngut‘sourp could be connected to ejther of ports Jl

Interigpe §ysicny pINPE PETSEMHL MEPIEN bidyeens an gxisHeg cai maio, an after-market CD
communi cation wth each of the ports J4A, J4B, J3,

playeysy ghangsrpr ag|auxidiay Bput ssvecepringh déshesapatis omad ibtyenfbodied by any

_integrating the CD player and auxiliary input source

suitalle gleeicedeanpedttrekipont i thé aandod2 Milt donhiegs Rathe SRt @ort of an OEM
connected to the ports J4A and J4B or J3. For

car rghangplich, asmher amoafactddeby DRLYOTBLIiNES G&B&iﬁfﬁﬁly, port J1IC1 could be
commands, such as button or key 15 sequences,

modified td all@d chyncBtits ef thatins@NEdrObs RARBL.. Afy Galiior ash
and received at the conge(r:]% ors J4A§Eraﬁglkgggalg?&33%rg T2AL X2,

RCHPr96 eBEEF camshcf 9F NBt %ft?lﬁ@@%{g@rtg? di 129&&‘35&&1 AL Ietlh'%tr i/nanufaotured by

Y
formatted commands to ayer- ahd aux

PANASONIC SAU! 680 ha,eoRRAEbA St O 42 Additionally,

the mcrocontro recerves information provided

by the CD player and auxiliary input source via
connectors J1 or J2, processes and formats sane, and

tﬁﬂﬂ%”iﬂs thMfOLHS%%gd gata to . the car stereo via

cOnReEYBFdles §1 i3 An glciricap commygicptien githagl obiihe prrts J1C1, J2A1,
I spl.ay of the car stereo. Further, the

and X, AgYRTIIET Mwictiprslity doptRtegretingithd SIepkweiDAB ansiliat oyt source
sel ection between the CD player/changer and the

connegiged ite ther ortsi Bk X2ARGH, sigh&IE Fooviagde atictdvenpolidrU1 receives
J1, J2, J5L1 and J5R1 is selectively channeled to the

contropgorgmpndsaeiiod aatbupor biskeldstqamndes] 4BLiaed 33 2 useer c6QR% HAkel of the car
of one or nore user commands and processing |logic, as

radio wid kredp@vedi B ahis veAndcorgl BAL, efro@ERl hnd RFPRAIGGM AT dspatches the
m crocontrol | er DD1.

formatted commands to the CD player or auxiliary input source via connector J2Al.

Additionally, the microcontroller Ul receives information provided by the CD player or
auxiliary input source via connector J2Al, processes and formats same, and transmits the
formatted data to the car stereo via connector J1C1 for display on the display of the car stereo.
Audio signals provided at the ports J2A1, X2, RCH and L.CH is selectively channeled to the car
radio at port J1C1 under control of one or more user commands and processing logic, as will be

discussed in greater detail, embedded within microcontroller U1,
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In a preferred enbodi nent of the present invention,
the mcrocontroller DD1 conprises 5 the 16F872

m crocontrol l er manufactured by M CROCH P, Inc. The
16F872 chip is a CMOS, flash-based, 8-bit

m crocontrol l er having 64 bytes of EEPROM data nenory,
sel f-progranm ng capability, an ICD, 5 channels of 10
bit Analog-to-Digital (A/D) converters, 2 tiners,

[ / ' : uUs .and )
R R S HRSHAH P gt compris

u
-wi.re serjal perjpheral interf r a.2-w .
1663 e 0GB e R ATt Y bﬂ@@ﬁ’oﬁ%e,ﬁﬁﬁ@l‘%ﬁ chip is a CMOS,
suitable mcrocontroller known in the art can be
flash-ased 1 §-PlitaigrocenttoHcE harivgt anoint@pal piy Miizt ksl agelbator g bytes of
fromthe spirit or scope of the present invention.
EEPRAGMIi tidtanaiemery.i i aapiwed empmde’ PRModi "ehARdY £ heomparators, and a
present invention, the nultiplexer DA3 conprises the
prograGidaaa vbitagel referdnee- Ofhanrse] agnaliable microcontroller known in the art can
mul ti pl exer/denul ti pl exer manuf actured by FAI RCH LD
be subSEMONPWRIEBontrdIRE U1ARYhOIthRpaBid} i ehaRpidit ¢ £XPE of the present
can be substituted for DA3 wi thout departing fromthe
invent®dd rit 15 or scope of the present invention. A
plurality of discrete conponents, such as resistors Rl
t hrough R18, diodes D1 through D3, capacitors Cl-Cl1,
and G-G3, transistors Ql-Q3, transforners Ti and T2,
amlhifij.ers .. LCH nd LCH B cil | F2 L—l
SRl 3 i rRREheh R ad PRl R OLeh R1sSHRAfh D1 tough
nmi crocont rol,l DDl and th ltiplexer DA3 with the .
D4, ol G CBHinG: i (BT bttt S5 £RmbsHES. 8 rovided for
) J5L1, J5R1, JI, and J2. These conponents, as will be
interfapipgdhe yucigfrndollst B Wid iserardyare comesieyl 18 ihg Forngotpriel 1C1, J2AL,
art, can be arranged as desired to accommpdate a . _
X2, RGE: jaad J (. Thiseroosmenewh. ssrsilldiwaesdiln anprasiededsto ensafiomdinary skill
nunbers and types of discrete conponents can be 28
in the aaly icenl beanaogahmodetired ab hecomipilitara caorety of Inercambliers, and the
mul ti pl exers. Thus, the circuit shown in FIG 3b and
numbettesadi fypek Erdsdicte Scarhpanshtsatdny @e i variedt 1 @ccoaidodate other similar
nodi fications thereof are considered to
controllers. Thus, the circuit shown in FIG. 3a and described herein is iflustrative in nature, and

modifications thereof are considered to be within the spirit and scope of the present invention.

FIG. 3b is a diagram showing an illustrative circuit configuration according to the
present invention, wherein one or more after-market CD changers / players and an auxiliary
input source are integrated with an existing car stereo, and wherein the user can select between
the CD changer/player and the auxiliary input using the controls of the car stereo. A plurality of
connectors are provided, illustratively indicated as ports J4A, J4B, J3, J5L.1, J5R1, J1, and J2.

Ports J4A, J4B, and J3 allow the audio device interface system of the present invention (o be

26



10

15

20

be within the spirit and scope of the present
invention. 5 FIG 3c is a diagram show ng an
illustrative circuit configuration for integrating a
plurality of auxiliary inputs using the controls of
the car stereo. A plurality of connectors are
provided, illustratively indicated as ports JI, RCHL,
LCHL, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4. Port Jl
all ows the multinedia device integration systemof the
connegedd@ Ape POTPH/BRTINE Fak Feusas, eBethescine@dEMboas steresy omgpy ater-market car
exi sting car stereos. Each of these ports could be
stereoe fizeblioé thebypatsycosldl headrhlendaddednt miycailtald o mlvecicalr cornever knewn in the
the art. For exanple, port JlI could be connected to
art. Fan cClplegrorsti@nemdnibiRit achaicecediyd HOMDAREM b steres nanyfactured by
ot her manufacturer. Ports RCH , LCHl, RCH2, LCH2,

BMWRGHS, PdrChIB carR6d Yonnandd Maxaitéx@wnﬁaaﬁe@ﬁédo@y MANDROVER, Inc. Of
left and right channels of four auxiliary input

coursd QMY GREbef bt Qﬁusrt&@@s Yan! ?Liﬂgﬁffac@ttrelal%hlld'&rlyrovﬁéd' PRYE J1 and J2
soufces and ports/connecfors coul d be provid

allow Mo?,ﬁ@c%gﬂt%gérlpgrﬁ%gha b E@_&h}gﬁ%éﬁ§aﬂ1&%ﬂm§§%QWtumd by
ALPHLIQ_Eb F%a_mﬂ auacnha% }np%éou%geﬂx }?tfo\éll:a }%Sﬁﬁgu{]gl;!) ?g%l&i/aflc%f integration

ntegfa

o o RERR % S 5 e s B 8P e o sy
connected to the port Jl. Further t he
input ?ﬂu&ec?&BWtbF(ﬂOP’é‘?thgl to eBhgrdPeritnll £1 A exer s DA3 and DA4
to all ow sel ecti on anongst any of the auxiliary
i nputs using the controls of the car stereo. Audio
signal s provided at the ports RCH, LCH, RCH2, LGCHZ,
Ra3ocdn@eler ROM4S inaglebtii@H4ommangeliecvith ehgh cfithapetieddA, J4B, J3,
to the car radio at port JlI under control of one or
J5L1, 8R4, isemdcnamd gs vakd fpionoss Bl ig inegiating alke B playe?nd auxiliary
be discussed in greater detail, enbedded within
input FBuEIeQGRdct th @lie pdkis Jinand K ftie tHeRd:r BROULARRE to the ports J4A and
J4B or J3. For example, microcontroller DD1 receives control commands, such as button or key
sequences, initiated by a user at control panel of the car radio and received at the connectors J4A
and J4B or J3, processes and formats same, and dispatches the formatted commands to the CD
player and auxiliary input source via connectors J1 or J2. Additionally, the microcontroller DD1
receives information provided by the CD player and auxiliary input source via connectors J1 or
J2, processes and formats same, and transmits the formatted data to the car stereo via connectors
J4A and J4B or J3 for display on the display of the car stereo. Further, the microcontroller DD1

controls multiplexer DA3 to allow selection between the CD player/changer and the auxiliary

input. Audio signals provided at the ports J1, J2, J5L1 and J5R1 is selectively channeled to the
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of the present invention, the mcrocontroller U
conprises the 16F872 m crocontroller discussed
earlier. Additionally, in a preferred enbodi nent of
the present invention, the nultiplexers DA3 and DA4
conprises the CD4053 triple, two-channel anal og
mul ti pl exer/denul tipl exer, discussed 5 earlier. Any
other suitable m crocontrol | er and nultiplexers can be
d DA4 t hout depa

car 1apfoih PR S P E?Bs%foi% B ) SrcolE P DERT ot Shgpmands and

luralit Q dlscret nen as _resistors
proce{gmgd%ﬁ, %&f@ aldgayésgsc in @ﬁ tgugqtla Fg@%e e klxbpaécrggon@gr{m‘ DD1.
transistors Q-Q, anplifiers DAL: A and DA1l: B, and
oscillator Yl, anong other conponents, are provided
for interfacing the mcrocontroller U and the 10
il 2 prff@redrentDABne df Dt preb et investidrartbwan@ocmtmbet BB1 comprises
to the ports J1, RCHL, LCH1, RCH2, LCH2, RCH3, LCH3,
the 16REFM mi@nchntiGHér mihdgseuwed yavisDR OCHAR, Incl Thbd oF&adeHiy is a CMOS,
appreciated to one of ordinary skill in the art, can
flash-Hage@RLANGESo @R tHB& Ha0thgl @ REGOIIERIE @MadatakkeRbYy, QéIE _programming
mi crocontrollers and mul ti pl exers, and the nunbers an

capabili¥Pesh 9EAi § hah1€ YrPenent SAIW% -ReDigyar éﬁﬂ))t Qonverters, 2 timers,
accommodate other simlar controllers an

captur%%rhg st nﬁ[&ﬁ a ngRq* %ﬁ:djé Eyn%hr%%ué brérl::![ﬁ%(ﬁ! (%nﬁ%grable as either

erein s illustrative | n nat

nodi f.i.cati er.eof are cons i tm
a 3—w1§e SGI‘I%I peuéu?leélglo br{elerg ce, e pr‘é”srg nl{l%% gy eé%?tgd cerE}N ED} cgurse any

sultablgnrnéljggﬁ:{%gtitrr téh%/lswafﬁl LFl% e agocain ! gén,],bg&%??r&d nggj{f@fz?l}tfoélel DD} without

receiver with an eX|st|ng OEM or after-market car
departigigeitaRy Gipstriit opseere of thamgesypt Fpventiiproyadditiongtly, in a preferred
a||OMAnE connection of the integration system of the
embodynery eritthe puesentiinyentipet theenultinlesst BAB ngmpapes thai(dDHid taple, two-
satellite receiver. These ports could be enbodi ed by
channedayalog untlaplkeeralesuttmlear nconfettar bk AANRCHRLP ENMIKRONDUCTOR,
Port J2 connects to the input port of an existing 30

Inc. Aagotiicadiieblamalipbet bt bengabid et doiel AR yvi Ko tingfeom the spirit
Port 1 connects to an after-narket

or scope of the present invention.

A plurality of discrete components, such as resistors R1 through R18, diodes D1 through
D3, capacitors C1-C11, and G1-G3, transistors Q1-Q3, transformers T1 and T2, amplifiers
L.CH:A and LCH:B, oscillator XTAL1, among other components, are provided for interfacing
the microcontroller DD1 and the multiplexer DA3 with the hardware connected to the connectors
J4A, J4B, J3, J51.1, J5R1, J1, and J2. These components, as will be readily appreciated to one
of ordinary skill in the art, can be arranged as desired to accommodate a variety of

microcontrollers and multiplexers, and the numbers and types of discrete components can be
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satellite receiver, such as that manufactured by
PIONEER, Inc. Mcrocontroller Ul is in electrica
comuni cation with each of the ports J1 and J2, and 5
provides functionality for integrating the satellite
recei ver connected to the port J1 with the car stereo
connected to the port J2. For exanple, mcrocontroller
Ul receives control commands, such as button or key
. sequences, i ated by a user at control panel of the
varied &' arcpaBodsiae e BB Como e SoRHBBAG ISy 21 My Seegtsad shown in
and formats sane, and di spatches the formatted
FIG. dhrima dassribed horein ig diveirativedn nalges, wed mpilidiceidemadberest al@considered to
Additionally, the mcrocontroller Ul receives
be wiihnf grerspiritend $@ppobticgecseyintdngiosat el | it e recei ver via
connector J1, processes and formats sane, and
transmts the formatted data to the car stereo via
connector J2 for display on the display of the car
STEGEGc isPhlUhirah Wkt aeviidedHiad c‘ixﬁﬁit Q:@hﬁglﬂ&tlérﬁ for integrating a
sel ectively channeled to the car radio at port

plurafG 8T aux AR fn‘ﬁhtsqjsn%ntﬁe %Bnt'i@g of WrSlar %ansllqlﬂfh‘ﬁ by of connectors are

proceSS|ng logic, as will be discussed In

pr0V1 ﬂl&stragﬁé?ﬁb%‘?cggat% %@ gprt{”‘g‘fr REGIS rloéiﬁ‘r R ECH}é"i‘zCH?, LCH3,

erre I men € present Inven

Lo AT

mve“ﬁ?{%gﬁ wgﬂe B HoaTa Ry Pae o leeEeRAthese ports could be
- programm ng capabilit an ICD, 5

embO%%Hﬁéﬂg Swabi@)olsmwair@n@f@mldmwgu ipghe priy Byr emrde.terisT1 could be
2 20 timers, 2 capture/conpare/ PWM functions, a

connegigd dh raOrioBY sardterko peanufachued baHOYDdorhe.gor edy athea manufacturer.
either a 3-wire serial peripheral interface or a

Ports ROMY, d.CHi eRCHY, ¢grHL, RICE3; LOH3, RGH4 andl BCUIARDw cddhection with
course, any suitable mcrocontroller known in the art

the leftand bighs tinsmels W E6huf QikilEre MPRORIUeds| abf cddlsaMah@utnber of auxiliary
departing fromthe spirit or scope of the present

input $0W®Bbh®Pertsidonncctors could be provided.

Microcontroller Ul is in electrical communication with each of the ports J1, RCHI,
LCHI1, RCH2, LCH2, RCH3, LCH3, RCH4, and L.CH4, and provides functionality for
integrating one or more auxiliary input sources connected to the ports RCH1, LCHI1, RCH2,
LCH2, RCH3, LLCH3, RCH4, and LLCH4 with the car stereo connected to the port JI. Further,
the microcontroller Ul controls multiplexers DA3 and DA4 to allow selection amongst any of
the auxiliary inputs using the controls of the car stereo. Audio signals provided at the ports
RCHI, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 are selectively channeled to

the car radio at port J1 under control of one or more user commands and processing logic, as will
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A plurality of discrete conponents, such as resistors
Ri through R7, capacitors d and C2, and anplifier
Al , anong ot her conponents, are provided for
interfacing the mcrocontroller U wth the hardware
connected to the connectors JI and 32. These
conponents, as wll be readily appreciated to one of
ordinary skill in the art, can be arranged as desired
.to accommmuodat e a variety of mcrocontr IIers nd .

be dispHiscdh (B ENS: Sal @3 degwi Plgéleiélpéor&&%bﬁﬁm & aghfplcged embodiment
varied to acconnndate other simlar controllers.

of the-glmgl}t ipratien g ncrepeikivllEnU Ecanpnses g g @ ppipegontroller discussed
herein is illustrative in nature, and nodifications

earliet. héddibénadly eincoprsiaderd echbodinat wf thiei pnesehieinggitioint thamaultiplexers DA3
scope of the present invention. 10 FIGS. 4a through 6

and Dadeobdpoieshac CHAOBDwiplg poatessl mpldoetiphaeotdinnlgplerer, discussed
the present invention. Such [ogic can be enbodi ed as

earlieS AAWRNE sANEHIO nidrdSsHiritlet HSMENkiBIREksicAn Be E@RE O (6r U1, DA3, and

menory circuit (e.g., and EEP circuit), or other
DA4 Wituk é&pa@tﬁi@ f#éin tlle”sp%n%%&ﬁfero@ ‘%’heelﬂp&ﬁ{ RBltionof the
present’ invention, ‘the processing |ogic described

hﬁ éﬂﬁlgiéiyscﬁ%'is%&‘?é’cérﬁ &I%ﬁtl sOSuclRE Festpor rtﬁl%%grl Ts! giroaes D1 through

mcr OCO trollers discussed ear

s KEHEENTASSH B O0 B BT A

ent invention can . FIG 4a is
ammong | N SHEPERBIN e phoeded; e pERe; ity adpiegonlier UL and. the

.generally at 100, for 20 integratin

muitipgqﬁwg% 3 nd R AGwish Phethardy aERpsicciat ﬁ%ﬁw@&ﬁk‘ éﬁ Bg}Hl LCH1, RCH2,
stereo system Beginning in step 100, a determi nation

LCH2, B%ééﬁfﬁ RCHHermbLCHe Bhess tomponeats, st wilble fegdily appreciated to
powered on. If a negative determ nation is nade, step

one ofl@linamyi skilbkedhe wintg regin nbet hxearmeésandesiimdent:ic&mmrexdwers variety of
a standby node and waits for the car stereo to be

micro@aweli@sl aad.miifiplex@esidd e meitersrmitypen of dicread eompdts can be
106 is invoked, wherein a second determ nation is nmade

variedas ab&MMNBIAMNE biHeP8ingi®k controllers and multiplexers. Thus, the circuit shown in

FIG. 3¢ and described herein is illustrative in nature, and modifications thereof are considered to

be within the spirit and scope of the present invention,

FIG. 3d i1s an illustrative circuit diagram according to the present invention for
integrating a satellite receiver with an existing OEM or after-market car stereo system. Ports J1
and J2 are provided for allowing connection of the integration system of the present invention
between an existing car radio and a satellite receiver. These ports could be embodied by any

suitable electrical connector known in the art. Port J2 connects to the input port of an existing
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32 stereo is in a state responsive to signals externa

to the car stereo. If a negative determnation is

made, step 106 is re-invoked. If a positive

determ nation is made in step 106, a CD handling

process, indicated as block 5 108, is invoked,

allowi ng the CD pl ayer/changer to exchange data and

audio signals with any existing car stereo system

Beginning in step 110, a Si IS generated by the
car ragioe Skt 25 hoemen ﬁctumﬁdwdéﬁi\?fﬁo%thua Eotgl espeedie Hangafier-market

is present, and the signal is continuously transmtted
satellitereedieer, gah as that senuibetpodtbarRIDWNERRilsc. si gnal  prevent s

the car stereo fromshutting off, entering a sleep

node, or otherw se being unresponsive to signals

and/or data froman external source. If the car 10

r 8flti0cdBrofdr OENG GRElesA6i] QondnigidaloR hathedacRbE 8RNt J1 and J2, and

signal need not be generated. Further, the signa

providd€ %ﬂmﬂ@ﬁalﬁ? fbil Mldeflink Qh@sa@hﬂ’:l 1@Ydler d:%iﬁ'l&?edgf) qRE B&? J1 with the car

si gnal rather, could be any type of devic

stewombﬁﬁ&%etosthg rﬂ)@h J(Ze lgor ex ﬁlep lnﬂé{r%ﬁorgr%‘ﬁexc %1%&?&@ (f%ntrol commands,

naI satellite re presen
resenc

such ag %u n%l]l 0 es'SS%ﬁ?’/&lS%% 21'?? ?tbc&) éy 8fuser2aré\(;1t)1§té Ela:écg é’ﬁ ¢ car ﬁ‘ﬁiéﬂ zjnd received
Concurr with step 110, thin

o the SEMEF G TR BF - o ORI i@t R Broforsply acfmands (o the
steps 112 and 114 are invoked. In step 112, the audiq

Sate”‘@Hﬁ?ﬁﬁ‘éﬁfsv%fwm%qff@fd% phdjisionaadifemicpenigHeiell agceives information

_(channeled) to the car stereo system allow ng audio

provided §inthasatellgprgretipe riachammgéar J opigecspisaapd domkatoegte, sikiransmits the
car stereo. In step 114, data is retrieved by the

formatgdedatmto ithev et staeo friaomnnheo Ol gbagisplhg lnarthexdjsplay of the car stereo.
including track and tine information, formatted, and

Audiotsigmaknprbtided tothieh@riCHr isSeRe el oharthelp | tayhdyar tridio @aport J2 under
stereo. Thus, information produced by the 20 externa

controCBY Bh@yemidrh aﬂgﬁEorﬁﬁﬁn&earﬁﬂbﬁb'ﬁé%m@nl@ glRORY @l @Rt dieussed in greater
viewed by a driver by nerely view ng the display of

detail, teﬁh%e&‘&ﬁ witifih ﬁﬁmo@(ﬁﬁtﬁﬂleﬁﬁ?ps 110, 112, and 114 have

been executed, control passes to step 116.

In a preferred embodiment of the present invention, the microcontroller Ut comprises the
16873 microcontroller manufactured by MICROCHIP, Inc. The 16F873 chip is a CMOS,
flash-based, 8-bit microcontroller having 128 bytes of EEPROM data memory, self-
programuning capability, an ICD, 5 channels of 10 bit Analog-to-Digital (A/D) converters, 2
timers, 2 capture/compare/PWM functions, a synchronous serial port that can be configured as a
either a 3-wire serial peripheral interface or a 2-wire inter-integrated circuit bus, and a USART.
Of course, any suitable microcontroller known in the art can be substituted for microcontroller

U1 without departing from the spirit or scope of the present invention.
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33 In steps 116, the present invention nonitors the
control panel buttons of the car stereo for CD
oper ati onal conmands. Exanples of such comands
include track forward, track reverse, play, stop
fast forward, rew nd, track program randomtrack

pl ay, and other simlar commands. |In step 118, if a
command is not detected, step 116 is re-invoked.
O herw se, command is 5 recejved

ep 118 ‘

i MR’@%“YS?%%SCH‘G COWR@P@% SpHbas By R c‘iﬂ‘r‘ﬁ\‘ﬁh&” gapacitors C1 and
converted into a format recogni zable by the CD

C2, ars] ayliffes Heln gweng oseearePnentst fie Pppadeshior iMgésimgohe npgocontroller
exanple, in this step, a command issued froma GM car

Ul witladhcohdrdwemmeantad tonthe canfateratd 1racolhi Zabdeeconypoaci@h) as will be
pl ayer/ changer nmanufactured by ALPINE, Inc. Any

readil¢ afyeadimad leomarfadidardyrskith ianye iy, pan ot acangedradiesrelan abemmodate
formatted for use by a CD player/changer of any type

a vari@y offBidsbemlialiers, £AAGBe hid@bdid 26O RN EF MidsreRR@Bponents can be varied to
formatted, step 122 is invoked, wherein the formatted

accon&rmmhér%mlitlz[r%ﬂﬁﬂ%ﬁér§dl £, \t.hia%lrgat BhAVE L ﬂ@rﬁﬁd’nd%gcrlbed herein

executed. Ste I's then re-invoked, so that
is ﬂIUS?ﬁqg{/é L%ﬁlre pzfn%‘?ﬁécﬁﬁ%oﬁ?ﬂle%%? o cobbitfer eép efswghm the spirit and scope
art show ng processing [ogic,
at 130, for 15 |ntegrat|ng an MP3 pl ayer

ner al |
Ofmﬁar¥%“£h é&?gtlng car stereo system Exanples of MP3

pl ayers that can be integrated by the present
i nvention include, but are not limted to, the Apple
i Pod and other types of digital nedia devices
BEHF R uenehst ape i‘sychaamo%@éf#l}ﬁ HIRCPSHIS Weieaifsomling tp the present
whet her the existing car stereo is powered on. If a
inventipag abiohelogist emnbnambehed gs gelteare sndfer liggnicsonnstoteddp a read-only
wherein the present invention enters a standby node
memognarondi(t.g., aod EERECOM kirstigr eoothar dimilpodwied 120 weferrkd embodiment
positive determnation is nmade, step 136 is invoked,
of thewpRE®it NindeBRAQNEE edRidmg addio Nlcs&ibeBAQeAS ist Sovdleih@he or more
the car stereo is in a state responsive to signals

micro@Xtr8NR| sub® ab AR SRToShAbRAs disbuded BRURE WN®@ reference to FIGS. 3a-3d.
determnation is nade, step 136 is re-invoked.
Of course, any other suitable means for storing the processing logic of the present invention can

be employed.

FIG. 4a is a flowchart showing processing logic, indicated generally at 100, for
integrating a CD player or changer with an existing OEM or after-market car stereo system.
Beginning in step 100, a determination is made as to whether the existing car stereo is powered
on. If a negative determination is made, step 104 is invoked, wherein the present invention
enters a standby mode and waits for the car stereo to be powered on. If a positive determination

is made, step 100 is invoked, wherein a second determiination is made as to whether the car

32



10

15

20

34 If a positive determnation is made in step 136, an
MP3 handling process, indicated as block 138, is
i nvoked, allow ng the MP3 player to exchange data and
audio signals with any existing car stereo system
Beginning in step 140, a signal is generated by the
present invention indicating that an MP3 pl ayer is
present, and the signal is continuously transmitted to
the car 5 stereo. lnportantly, this signal prevents L
stereq Ry PRI B LRGIIHR 87 11 B EERPng! heidp determination is
node or ot herw se being unresponsive to signals
madey §(gp 4P6 B¢ AN Y6 an ext ernal source. In step 142, the
audi o channel s of the MP3 pl ayer are connected
(channel ed) to the car stereo system allow ng audio
fromthe MP3 player to be played through the car
stlér positivedeerspndtidd is chadaini ssepr Hior b €ekhrkiying pleep! @ERBted as block
invention fromthe MP3 player, including track, tine,
108, fsi inbekedanidowiapghd TDoplaRdricBinget Qo boeHIBEd 8fla aBdGudio signals with any
transmtted to the car stereo for display by the car
existifif e4reBered Bytfom.| BEQRAME 9 Hep riﬂlﬁzdéiﬁgﬁl l?%getn@ﬁté}ﬂ 13 ik ?Yc%%/nt invention

can be quickly and conveniently viewed by a drive

indicATREehY a @Peq_kj%?/cg%%egﬁjﬂ%sg%tégéd ttlnzesigxga:i: bsf&eogt?iﬁlg%uﬁﬁ{ %ﬁ{smitted to the

steps 140 een €
S ; eps. 146 he present, .
car SRS AroflafLf Rk g Brebf? HEPSar i3eo B BRETRTSippstering a steep

c tereq for MP3 operationpal .co ds. Exanpl es of
mode O oS IRRTIE FHEPTUETS 10 gPYer 4R Fol 47 FgBpLuce. If the car
.. pla op, fast f rd, rewi nd, track praogram
radio fo G OFM FRL169EY 357, CRrflavst Meschsentigndl neshweirkgsseneraied. Fusther, the
. Step 148, if a command is not detected, step 146 is
signal nged RYhcaimutes 19et WP plaver devicecpirnerisieral, us casharecould bepny type of
. 148 invokes step 150, wherein the recei ved command is
devicg praseacetishatt(e.ga MEBnpiey2davasogmiaablseznbly satedlithR8ceiver presence
pl ayer connected to the present invention. For
signalexaiepldeyice predens: sipeg, calulaonitphehel @suade tizam ar BONDMer type of
car radio is converted into a format recogni zabl e by
deviceapredda3e sighaly.e Cofturttng g tuditededy 1 CANAGEN Cshdid Berid¥f time before or

concei vabl e command from any type of car
after the execution of step 110, steps 112 and 114 are invoked. In step 112, the audio channels of
the CD player/changer are connected (channeled) to the car stereo system, allowing audio from
the CD player/changer to be played through the car stereo. In step 114, data is retrieved by the
present invention from the CD player/changer, including track and time information, formatted,
and transmitted to the car sterco for display by the car stereo. Thus, information produced by the
external CD player/changer can be quickly and conveniently viewed by a driver by merely

viewing the display of the car stereo. After steps 110, 112, and 114 have been executed, control

passes to step 116.
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radi o can be formatted for use by an MP3 player of any
type or manufacture. Once the 35 command has been
formatted, step 152 is invoked, wherein the formatted
command is transmtted to the MP3 player and
executed. Step 140 is then re-invoked, so that
addi tional processing can occur. 5 FIG 4c is a
flomchart showi ng processing |ogic, indicated
eraII t 160, for  inte ratin a satellite ] ]
e bofe 1T TP dPY IO RIS o B bute%s 0§#&C@5 stereo for
s stem Beglnnln in step 162 a determ natiaon
CD OW@nalscqr@mmt Hfgqanﬁ)#é o euel FW@H@&@S yelfe dark f%\ﬂfe’lr digek reverse,
on. If a negative determnation is made, step 164 is
play, stapy dse torwahie revindg ieskpregemt randoaritack plagnet ether similar commands.
st andby node and waits for the car stereo to be
In steppblerifal commahtl iangoditdctede stdptids i rainvoiredi SOtackase, 10a command is
step 166 is invoked, wherein a second determ nation is
1ecewéfﬁ@&:pa§18tiﬁvc\!mtsfbpflmh &herin Se@e&PvddSconiingnd iStcdh®erted into a format
responsive to signals external to the car stereo. If a

recogdPBBRL by Bedah ?[é%ﬁ&iahg& dofindPlro 1AL BRsent @fvehfon, For example, in this

re-invoked. a positive determ nation is made in

L, ly
o AR B TR UL LG P B o« o
playerfsc%n#gr mtag{ig Ai et?e)\ﬁﬁ Né & X&fﬁgtn §cedv%saﬂa ommange 2o any &/pe of car

ny eX|s I'ilg Car Sys gl nni

+ adio 4o 3 EP o oF 15t PR el AP ényo%y'ﬁ%a nBGBely. Once the

is present, and the S|qnal is continuousl

comm%r}daﬁg%ntt%df%atf% stepr 182 e eiivoksthovhepiny §he foypatted command is
gnal prevents the car stereo from shutting off,

transmetmdeiq thy &0 plavpr/stoteer ond exdsatadh s Stapel HY iumheas prowmspkad, so that

to signals and/or data from 20 an external source. In
additioptlgpodéi@ing chreoaudi o channel s of the satellite/ DAB

recei ver are connected (channeled) to the car stereo

system allowing audio fromthe satellite receiver or

DAB receiver to be played through the car stereo. In

?:Ig;ran A¥ 4s datdvohart " Slobiigy §eodYsifid 8o BE e sRIMatddN¥edIBN at 130, for
integrating an MP3 player with an existing car sterco system. Examples of MP3 players that can
be integrated by the present invention include, but are not limited to, the Apple iPod and other
types of digital media devices. Beginning in step 132, a determination is made as to whether the
existing car stereo is powered on. If a negative determination is made, step 134 is invoked,
wherein the present invention enters a standby mode and waits for the car stereo to be powered
on. If a positive determination is made, step 136 is invoked, wherein a second determination is

made as to whether the car stereo is in a state responsive to signals external to the car stereo. If a

negative determination is made, step 136 is re-invoked.
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the satellite/ DAB receiver, including channel nunber,
channel nane, artist nane, song tine, and 36 song
title, formatted, and transmtted to the car stereo
for display by the car stereo. The information could
be presented in one or nore nenus, or via a graphica
interface viewable and nanipul able by the user at the
car stereo. Thus, information produced by the receiver
can be quickly and conveniently viewed by a driver by
mef e pgsilive dptagninaieondis spidgyinotept {\195 eaMBi bpeding [Bogiss.apdicated as
steps 170, 172, and 174 have been executed, contro
blockpl8s esinvoksl ejoting.the MY plagerlbbexchivereplags emt audio signals with any
i nvention nonitors the control panel buttons of the
existig@tarst@segsfent. Baaithd i 4POMD, a¢@iaV Brgeapeicdtyanabresent invention
commands. Exanpl es of such commands include station

indicdtiRg thattaat 90 ﬂ%}M" is Prle@drit O dNBRERY haPlsOPnaRoBRA i Bflied to the car
simlar conmands. In step 178, it a command I0 is not

stereog ahpeheshy, $tie Qigiflr%g)ré\%n{s%lé ?é?gs]f&go frgnrk%ﬁgngguf%ge&fe?ing a sleep mode,

onmand 1I's rec d, step I nvokes
. ej Lved. . I s..convert into a
or ofiAkEh ol DB L RO SY S B RIT R ol uf POV rusirpdlBrfs 1 step 142, e
._connected, t resent invention. For exanple, in .
udio ERIEE piné Rt el Panss T P sictediches e B e am, aliowing
: i nt f t izable b tellit
audio &%%&%3\393 I[%Eﬁ%fé@?&’irlagfgd 5@;%%%%% stgiﬁe?/ h}a&ﬁtgg 134, (Iiatae is retrieved by
concei vabl e conmand _from any tﬁpe of car radio can be _
the prespnt Frisatiere fromothe UYB3 playar. daeleding tarbaBne.clétdd, vad song information,
ag¥ type or manufacture. Once the conmand has been
formaftent, remtlt teasmgted po 118 cissterppoke displayereihe ¢ah etdror. mdhugsdnfonnation
conmand is transmtted to the satellite/ DAB receiver
producmidb e fecMPEdplait epn beQyuiskly had coavdniendkedewsb by hadlriver by merely
addi ti onal processing can occur. 20 FIG 4d is a
viewild aeiiplaty oo an giefio0 ekaishgs 190 112, kit LEkRd been exccuted, control
generally at 190, for integrating a plurality of
passesdb¥ichil@gy i nput sources with a car radio. Beginning in
step 192, a deternmination is nmade as to whether the
exi sting car stereo is powered on. If a negative

In steps 146, the present invention monitors the control panel buttons of the car stereo for
MP3 operational commands. Examples of such commands include track forward, track reverse,
play, stop, fast [orward, rewind, track program, random track play, and other similar commands,
In step 148, if a command is not detected, step 146 is re-invoked. Otherwise, if a command is
received, step 148 invokes step 150, wherein the received command is converted into a format
recognizable by the MP3 player connected to the present invention. For example, in this step, a
command issued from a HONDA car radio is converted into a format recognizable by an MP3
player manufactured by PANASONIC, Inc. Any conceivable command from any type of car

radio can be formatted for use by an MP3 player of any type or manufacture. Once the
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determination is made, step 194 is invoked, wherein
the present invention enters a standby node 37 and
waits for the car stereo to be powered on. If a
positive determ nation is nmade, step 196 is invoked,
wherein a second determ nation is made as to whet her
the car stereo is in a state responsive to signals
external to the car stereo. If a negative

comm'%é as,, eaegxle cgplllarfisf d_e, ll%éeﬁsaélg\%#%(isfvéﬁekgghck gﬁx matted command is
auxi | iary i nput handllng process, indicated as blo
transmytigl tq he MPSidedayer anel sweeHichn Sty 14 isethai xs- rqvaki;dq%@rp@ﬁ%add!tionai
to be connected (channeled) to the car stereo.
procegingtdapoccirf a plurality of auxiliary inputs exist, the
| ogic of block 198 allows a user to select a deS|red
input fromthe plurality of inputs. Beginning in step
200, a 10 signal is generated by the present invention

| FUGCati 30a tidlchan swhehidProckeshgdolris, Midstnl geadtdliy he 160, for
signal is continuously transmtted to the car stereo.

mtegr:!tff%ocf §a@<§lh!eyrecctl$ﬁr or %'Iﬂ@@llccﬁaﬁ@f QNitSart B8stE@lcar SbR0R9sEROMeginning
shutting off, entering a sleep node, or "otherw seé

in ste;p %f‘gl ér%‘ﬁf?zﬁﬂ)%' 1¥$‘htdg a§'t9 Weﬁ]er gtg@éﬁ&hr%acta@ sfe?é?)ms wered on. Ifa

ext €érnal source. contr ol ane

negaﬁ%J d%% g{lorgn,gseaﬁ niépeﬁg‘? v%k@%ﬁ&eﬁdm? ]p§esth ﬁwenti?n enters a

ese i nven

standbgéP%cg{]aglgﬁirém%? rrgtgg g%:(rtsit% gcg é) (ﬁ?ﬁ%ﬁf n&es Oglﬁl\/{t ﬁigtermmation is made,

control pan of the car radio. K Thus, %g , .
step 1o SgPKiifealt ngﬁeansa Sricred Qg harde e q phed e car fereo is ina

nunber has been selected. |If a positive determ nation
state TPPOREHR (0 gRyls 2OEMiak to g sk dteraph elf @i ettt dalgrgpination is made, step

~auxiliary input source 20 is connected (channeled) to

166 isrhvenvobed.stereo. |If a negative determination is nade

step 208 is

If a positive determination is made in step 166, a satellite/DAB receiver handling process,

indicated as block 168, is invoked, allowing the satellite/DAB receiver to exchange data and
audio signals with any existing car stereo system. Beginning in step 170, a signal 1s generated by
the present invention indicating that a satellite or DAB receiver is present, and the signal is
continuously transmitted to the car stereo. Importantly, this signal prevents the car stereo from
shutting off, entering a sleep mode, or otherwise being unresponsive to signals and/or data from
an external source. In step 172, the audio channels of the satellite/DAB receiver are connected
(channeled) to the car stereo system, allowing audio from the satellite receiver or DAB receiver

to be played through the car stereo. In step 174, data is retrieved by the present invention from

the satellite/IDAB receiver, including channel number, channel name, artist name, song time, and
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i nvoked, wherein a second determ nation is nmade as to
whet her the second di sc nunber has been selected. If
a positive determnation is made, step 210 is invoked,
wherein the second auxiliary input source is
connected (channeled) to the car stereo. If a negative
determnation is made, step 38 212 is invoked,
wherein a third determination is nade as to whet her
the third disc nunber has been selected. If a
song ;516'§i fepeitadt @dnirmniived its thader stgreepfop Kdsplay bpvibkeds; stereo.  The
) wherein the third auxiliary input source is connected
inforpatiranieal ) presentdieincar osmemremenlid, oa viveggtaphieal interface viewable and
determination is nade, step 216 is invoked, wherein a
maniffudabi¢ hy died esemandici @ sidedraRugSnfommbvat fisdudeh ey @urtdiver can be
di sc 5 nunber has been selected. If a positive
quickllefuRy SarRakicAly 1iSwlBWS, a FHER RlSelcdy VWKL he WARAEDD the car sterco.
the fourth auxiliary input source is connected
After € ) . i
e A7 e S R o S B O andt ¢ ne
process disclosed for block 198 repeated. Further, if
any of steps 206, 210, 214, or 218 are executed, then

' - i nv.oked. and b 198 ted. 10 Th
o3 E8eA Pt Bl R B T8 Se AT SE0TE i A s o

s ABORS e GRU R B BIBMA SOMLEE NS0 LIS b o

. hynber of auxiliary input sources connectable with
S‘“*%ﬁ%éﬁé@ﬂ SBANROTR ProgEanpndsaher simijarmomsrandan pgep 178, if a command
. expanded to any desired nunber. Thus, for exanple, 6
15 nOtéiti&P‘Ieﬂ»ai’f?p 1 Hpistregoinkeds berdseh & peawinastisanceivad, schdds invokes

15 using correspondi ng sel ection key(s) or
step 188y stheodve (thy reseitdde cooniand|is panetrtadf itdie f@tia0.recognizable by the
Mor eover, any desired keystroke, selection sequence,

satelliefDABtré@ives Fomrectcl eo gnnirt@ht Ped@ionOfFot Bearisieiia thi@ktep, a command
el sewhere, can be utilized to select fromthe

issued@fih|d BORD 8RULdiBON Q8 R SRR IR AFIRMY NBatellite receiver
spirit or scope of the present invention.

manufactured by PIONEER, Inc. Any conceivable command from any type of car radio can be

formatted for use by a satellite/DAB receiver of any type or manufacture. Once the command

has been formatted, step 182 is invoked, wherein the formatted command is transmitted to the

satellite/DAB receiver and executed. Step 170 is then re-invoked, so that additional processing

can occur.

FIG. 4d is a flowchart showing processing logic, indicated generally at 190, for
integrating a plurality of auxiliary input sources with a car radio. Beginning in step 192, a
determination is made as to whether the existing car stereo is powered on. If a negative

determination is made, step 194 is invoked, wherein the present invention enters a standby mode
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20 FIG 4e is a flowhart show ng processing | ogic,
i ndi cated generally at 220, for integrating a CD
pl ayer and one or nore auxiliary input sources with a
car radio. Beginning in step 222, a determnation is
made as to whether the existing car stereo is powered
on. If a negative determnation is nade, step 224 is
i nvoked, wherein the present invention enters a 39
and whERI B SR %' BBkt Vo oned e APHATT BHETehRagEis mageepiep 196
. §§6 i s invoked, wherein a.secgnd determ nation i s made
invokefe Whersinat MePd ECRRINALLL o B30 a8 o VicthesiBe 18k SR Pein 2 state
to signals external to the cars stereo. If a negative )
respoTgBiede fighals icsieriad thgear seep. 1D eegalive defeRyigrEen issmpde, giep 196 is
positive determnation is made in step 226, then step

re-invoixg. i s i nvoked, wherein a signal is generated by the
present invention indicating that an external device
is present, and the signal is continuously

transmtted to the car stereo. Inportantly, this

sifgn pbsifvedepinsinktid Gamasd ef eRpf 198Man Stubltliak ¥ Gny@k fhandling process,
entering a sleep node, or otherw se being unresponsive

indicafe@ &I GIBat 398NH R oRtRE anbhAHP 48 BN itk HuRBlary UHRE 0 be connected
Then, in step 230, a determnation is nmade as to

(chand@!ﬂs%s bt eacapgefélo.a%hgé i%g Eﬁﬁ‘ﬁﬂ of iauﬁiiargvm & %&isﬁghe logic of block

external CD player or 'c ger 1s connected to t

198 alMstaLi d o)BSe%ﬁ/ é gﬁ;esérgé Pnipl%\g; gr%t 1ie g Ipfi}@ﬁte T %pluésh enggél%%§1t%té% gtep 200, a

4
I nventi on mnati on

signal %ﬁ?’%e&%r%g Zygt%e %F%erlxtg\g/‘?%n?iﬂg 1:'5%0%%%3]92}% %é"eﬁfeg%élgg?fcg isolgresent, and the

) descrjbed earlier, is jnvoked, so that the CD,

signal o GOTHITUERHR GPsTRIRd He the flgiaiced WiPeHaRthe thigrsigiag pegyents the car
15 and utilized by a user. In step 232, a sensing node

stereo jfeorp ghetfing odf. apfreing) f steple mrdss ontotharyisatiediz upisapaneive to signals
for a selection sequence (as wll be discussed in

and/orglp@dtan agettaina) sdundet i Takednlsieptd0@, the epntatl pandidutomt ¢fohe car stereo
panel of the car stereo for switching fromthe

are moakbvrednal CD pl ayer/changer to one or

In a preferred embodiment of the present invention, each of the one or more auxiliary
input sources are selectable by selecting a CD disc number on the control panel of the car radio.
Thus, in step 204, a determination is made as to whether the first disc number has been selected.
If a positive determination is made, step 206 is invoked, wherein the first auxiliary input source
is connected (channeled) to the car stereo. If a negative determination is made, step 208 is
invoked, wherein a second determination is made as to whether the second disc number has been
selected. If a positive determination is made, step 210 is invoked, wherein the second auxiliary

input source is connected (channeled) to the car stereo. If a negative determination is made, step
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nore auxiliary input sources. Step 234 is then
i nvoked, wherein a determnation is made as to
whet her such a sequence has been initiated. If a
negative determ nation is nmade, step 234 re 20 invokes
step 228, so that further processing can occur.
O herwise, if a positive determnation is nade (i.e.,
the user desires to switch fromthe external CD
l.ayer/changer to one of the auxiliary i nput _ .
212 ’gd’& 02‘8%) ",Vh%?*@pfi Py deterpnpipgReds Mafepeionwhetberaheitiyrd disc number has
channel s of the CD pl ayer/changer are disconnected
been fselspiet hellcapostier delerninetign &t epd@38er 14 rivokedted, wherein the third
_wherein the logic of block 198 of 40 FIG 4d (the
auxitik inpiasoprdenip wonivared| (ciegnplicdc sty caditaeals $edngative @étermination is
is executed, allowing the user to select fromone of
madet biep A& id inashed] whetkcinsOvueB Sietckidaen aviaie dshdtwiRther the fourth disc
negati ve determnation is nmade in step 230 (no

numb@xh@ritah sl aYes hENARIREerhdnFRRREHEED ste@ 2188 RLEREM Whercin the
invention), then step 238 is invoked, and the system

fourti) Q@RiliaRt SR Xddut@r ¥ g@xgl%ctezhghb‘[ﬁl%fed? 30 e, SELRS i a negative
fromone or 5 nore auxiliary I nput’”sources using the
e : 4f, ks a flowchart .shqw.n
deterf LRI Bl 505 200 b Sl b ey AHEIF60 gfot s repeatcd
' in )i te yeceiver or DAB recejver an
FutiTHER) B0 D By SR e BieuBe. (e el 204 reriihkad end block
198 Be%#nning in step 242, a determnation is made as to
Ri&ffer the existing car stereo is 10 powered on. If a
negati ve determ nation is nmade, step 244 is invoked,
wherein the present invention enters a standby node
and waits for the car stereo to be powered on. If a
pd8¢ Pracsss dieelesadi indhlpdn 198 alledle 2 weep S6t ifon puokédour auxiliary
_ wherein a second deternmination is nmade as to whether
input ghrgcesarsitgd tieemnirgl buttoms stfahe ciiespensi Vecd@ses itgnahdber of auxiliary
external to the car stereo. If a negative
input stetressrdonadctaile ivithdeeleSthBlR bAfie ipfesk-ihRu@bE Gan be ekpar@ed to any

positive determnation is made in step 246, then step
desire@48mbsr. | THOK &Sk extBIE NS @R ut sources could be provided and switched
using corresponding selection key(s) or keystroke(s) on the control panel of the radio. Moreover,
any desired keystioke, selection sequence, or button(s) on the control panel of the radio, or

clsewhere, can be utilized to select from the auxiliary input sources without departing from the

spirit or scope of the present invention.

FIG. 4e is a flowchart showing processing logic, indicated generally at 220, for
integrating a CD player and one or more auxiliary input sources with a car radio. Beginning in
step 222, a determination is made as to whether the existing car stereo is powered on. If a

negative determination is made, step 224 is invoked, wherein the present invention enters a
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IS generated by the present invention indicating that
an external device is present, and the signal is
continuously transmtted to the car stereo.
Importantly, this signal prevents the car stereo from
shutting off, entering a sleep node, or otherw se
bei ng unresponsive to signals and/or data from 20 an
external source. Then, in step 250, a determ nation is
standq,yée%c}q?ailfit\?% Pltéilg Fﬁua égétec! cé,\;;]cgztzqr{gcf Sllé\r/] éi)&og{twgﬁgm ‘mination is made,
satellite receiver or DAB receiver is connected to
step 220 InveHer meBssingeshcerd ﬁﬁ?@‘@pmqrblﬁ ng%ﬁgta@m whethpiethe car stereo is in a
present invention). If a positive determnationis
siate rm@e@ivgt@pgnzﬂs_&‘xtami ®30e aans stensokHd. ndgatiet dgferBbdationhe made, step
| ogic of block 168 of 41 FIG 4c (the satellite/ DAB
226 isreasokel. handl i ng process), described earlier, is
i nvoked, so that the satellite receiver can be
integrated with the car stereo and utilized by a user.
In step 252, a sensing node is initiated, wherein the

It ‘ﬁsp%ﬁ‘lhvé El&%ﬁﬁlh%r{@ MRS st R2& B §§ ims SRGKED Qﬁxerem a signal
(as e discussed In greater detail) initiated by

is genérta‘@d % %e fi‘l%asgrfﬂ SRR mdio%ﬁ ha?tnil F:zbt@m%ﬁ&e\ﬁ’éeei@ $pes£ﬁr aml the signal

sw tchi ng romthe externa te recelive

auxiliary in source 254
is cont?t{uoggggrans ggé?o H}g a[p s#erpo ﬁrgg I‘%ﬁlﬂ}( St ﬁg Ia%w}/ed]tts‘l\ﬁg fsﬁl es}eteo from
a se ce has been initjated. |If a negative

Shu“‘“&égg CHiCHA ao? PP MUK B OISPTRYSORANE BUFTRPGRIES t%?‘%%al%%ﬂor data from
so that further processing can _occur. O herw se,

an e’“‘i’dB%ll TR d ERY AR BP9 7 e%@@a ipn gs mafi%és { é’rhe@'é%ff‘r@% player is
to swwtch fromthe external satelllte/DAB receiver to

presenbfie. oFhathas aaussternalr GDimpner os shangss Js cameged Kb ehej imultimedia device
i nvoked, 10 wherein the audi o channels of the

integratiah eydi¢m e tecpievat irveatich)s d6apesitied détcommttim canade, steps 231 and
stereo. Then, step 258 is invoked, wherein the |ogic

232 arofinvelked k 1d 38pol31Fiks lodit & bieclaurs lof @I, idapidic OBNEINdNgg process),
process), discussed earlier, is executed, allow ng the

describe8 @hrlieR 18 8lvered, fsb an anecof IQMcﬁéﬂgbi EAMDE hidpHlied with the car stereo
sources. In the event that a negative determnation is

and utifBEEs} 7 BEEPIZRE) (Z@? L% ?aﬁlodéétlﬁitla{eﬁe(ﬁ@@@u{ fe ré’s@ﬁt invention
is connected to the presen I nvent i on t hen
monitotsSfol ALK& Hon ?cﬂ]%eztl&e(as will be discussed in greater detail} initiated by the user at
the control panel of the car stereo for switching from the external CD player/changer to one or
more auxiliary input sources. Step 234 is then invoked, wherein a determination is made as to
whether such a sequence has been initiated. If a negative determination is made, step 234 re-
invokes step 228, so that further processing can occur. Otherwise, if a positive determination is
made (i.e., the user desires to switch from the external CD player/changer to one of the auxiliary

input sources), step 236 is invoked, wherein the audio channels of the CD player/changer are

disconnected from the car stereo. Then, step 238 is invoked, wherein the logic of block 198 of
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15 system goes into auxiliary node. The user can then
sel ect fromone or nore auxiliary input sources using
the controls of the radio. FIG 4g is a flowhart
showi ng processing | ogic according to the present
invention for integrating an MP3 player and one or
nmore auxiliary input sources with a car stereo.
Beginning 20 in step 262, a determ nation is nade as

FIG. 48 (hRehRalard IueXimilihd 9rddls), S&&fugs‘{?:g'e%xlﬂ:?"i’? 8 AR, allfwiBg the user

negative determ nation i s mede, 4 I nvoked

1o sei@ﬂ?&ﬁh %{1& IE)? el ?ﬁ(ﬁp&y IHJYI? nédrgél eﬂttﬁg %V&lt tl?a&i %”&%X ?g)ge%rmmatlon 1s

car ereo to
i on i nvoked

madeRSeb P G B ePlér?HCﬁsregeahSﬁogn BT PG IRERLYo. e s

. reo |s ina 42 ?tate responsi ve t naJF
238 1%5{1[\1@%#;@11(3 ey aieRigoes {dp @gxilipyy lgoqlf:eg lG yser can t en se ect from one or
determ nation is nmade, ste 266 is re-invoked. If a
more 9@@]lwwmﬂé@@?%%%.t%cm@wfm&éhﬁr Wditep 266, then step
268 is invoked, wherein a signal 5 is generated by
t he present i nventi on i ndicating that an externa
device is present, and the signal is continuously
t FaGs mft ised flovdhae daiwisg grreassihgpogicanidiyated Rgeserally at 240, for
signal prevents the car stereo from shutting off,

integrBiLs isigllite fkEOE FTOURR @Eei GdrnRHWNS &1 b@meguﬂmﬁﬁ,smgﬁsmeces with a
to signals and/or data from an external source. Then,

car radlid, HRMnZkOn sRpPAL L BB h&Dn i§ rrlﬁﬁg &s RSwhdhdhed Qﬁﬁt h%kar stereo is
MP3 player is present (i.e., whether an external

poweRl AYET 1f § n%ga{!%cde@éilmtnﬁt %quq Mcfe' Ue '2%4q§\{h\9cﬁ<ed wherem the present
integration”10 systemo prese |nvent|on)

invenBRE LA, gs.sa%g%a%%ﬁﬁs Feaotﬁe g 3%1%0%% heags, 70,2:?% S o posive

detelqnﬁetécrpggs !vng ’handh?ﬁg %Féy%pgrgﬁzg&ig?bo?@aﬁi]c%%rgluﬁanon 1ssmadc as to

integrated with the car stereo and wutilized a
whetllgls@p cay feiep ébniza]@tatedcg)@ﬁgyﬁﬁ) SHEORRS p)geqnﬁ]i ojthe é%F stereo If a negative
wherein the present invention nonitors for a
deterngppticur i orde stpedes teagvokadt be di scussed in greater
detail) initiated by the user at

If a positive determination is made in step 246, then step 248 is invoked, wherein a signal
is generated by the present invention indicating that an external device is present, and the signal
is continuously fransmitted to the car stereo. Importantly, this signal prevents the car sterco from
shutting off, entering a sleep mode, or otherwise being unresponsive to signals and/or data from
an external source. Then, in step 250, a determination is made as to whether a satellite receiver
or DAB receiver is present (f.e., whether an external satellite receiver or DAB receiver is
connected to the muitimedia device integration system of the present invention). If a positive

determination is made, steps 231 and 232 are invoked. In step 251, the logic of block 168 of
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15 the control panel of the car stereo for swtching
fromthe external CD player/changer to one or nore
auxiliary input sources. Step 274 is then invoked,
wherein a determination is made as to whether such a
sequence has been initiated. If a negative

determ nation is nmade, step 274 re- invokes step 278,
so that further processing can occur. Qtherwise, if a

ositive . m nat i made (i_.e., the user.

r1G. B Tp s S ELGR e e BREGeh leSibed SRGERS ok so tht the
of the auxiliary input 20 sources), step 276 is

satellifen (FERIEE Caphles &‘?ﬁr%tﬁg vathaths «@hatsr %“dof‘“lﬂzﬁ’é BVP3 Uptraylerstep 252, a
are di sconnected fromthe car stereo. Then, step 278

sensingsmp@sy kiadiategh etheiemn theeprwgl drveRtial wekitaggoiod sElPGionagkquence (as
(the auxiliary input handling process), discussed

will bedrscuseq i greatredeiti®dpitateddy thg usdreat ltisaecrontrol s&lckof thercarsterco for
one of the auxiliary input sources. In the event that

switchangfrgai thy exteeh e8] atréd@iver o Ode moreSePiaR MBpudduldd® Step 254 is
external MP3 player is connected to the present

then iAvVBKEMILRNN atdRRPMETBEn %Zﬁadcsasl tHVHeRr s@h delBence had BB initiated.
goes into auxi liary node. The user can then sel ect

Ifa nggﬁm S’Qﬁnﬁféati@ﬁ 1?11@3&“ stdp2I M eI HKces S Q§§%outﬁétrfgrtﬁé}%rocessmg, can

ontrols o era 5 As nentioned previously,

occur.leg)gﬁgé'@% feag;go% v%rhetetn%%aﬁ & §§ Hl dé:q e”t‘hé Aer& &Q#{'Qsl £33 sw1tch from the

ssue
fter:. t_or. CE car t reo Nt o.
exterd, ﬁﬂﬁ?ﬁlf@?@ WG 57 ﬁi ¢ &l ewa}npaﬂa?%c%fts%&% is invoked
connected, to the prese i nventio Such can
wherel e @adforcha til e aﬂ?ﬂwcgtf@r%ﬂwwpte@ é'fo%a@@ ‘Wﬁfﬁfeo- Then,
n external device. For_ purposes of illustration,
step 2§%ﬁw@0b§%é~wr@ ithnlogie ehblpek i1A8 PABIIE. #d (e @}Wﬂlfffbirmpm handling
converting control 10 signals froma BMNcar stereo
procesg htlscussedearher, isrederedandeing thyuser @D etdehigesrane TdBleatugiliary input
Radi o requests changer to STOP (exit PLAY node)
sourceDec duli thg 68065 1183880 R4 emdsisagmation is made in step 250 (no external
satellite/DDAB receiver is connecied to the present invention), then step 258 is invoked, and the

system goes into auxiliary mode. The user can then select from one or more auxiliary input

sources using the controls of the radio.

FI1G. 4g 1s a flowchart showing processing logic according to the present invention for
integrating an MP3 player and one or more auxiliary input sources with a car stereo. Beginning
in step 262, a determination is made as to whether the existing car stereo is powered on. If a
negative determination is made, step 204 is invoked, wherein the present invention enters a
standby mode and waits for the car stereo to be powered on. If a positive determination is made,

step 266 is invoked, wherein a second determination is made as to whether the car stereo is in a
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15 -ccmemmei et Encode_RD stop_nsg: novlw
x68 20 xorwf BMW Recv_buff, W skpz return novlw
0x05 25 xorwf BMW Recv_buff+1, W skpz return novlw
0x18 30 xorwf BMW Recv_buff+2, W skpz return novlw
0x38 35 xorwf BMW Recv_buff+3, W skpz return novlw
Ox01 40 xorwf BMW Recv_buff+4, W skpz 44

state responsive to signals external to the car stereo. If a negative determination is made, step

266 is re-invoked.

If a positive determination is made in step 266, then step 268 is invoked, wherein a signal
is generated by the present invention indicating that an external device is present, and the signal
1s continuously transmitted to the car stereo. Importantly, this signal prevents the car stereo from
shutting off, entering a sleep mode, or otherwise being unresponsive to signals and/or data from
an external source. Then, in step 270, a determination is made as to whether an MP3 player is
present (i.e., whether an external MP3 player is connected to the multimedia device integration
system of the present invention). If a positive determination is made, steps 271 and 272 are
invoked. In step 271, the logic of block 138 of FIG. 4b (the MP3 handling process), described
carlier, is invoked, so that the CD player/changer can be integrated with the car stereo and
utilized by a user. In step 272, a sensing mode is initiated, wherein the present invention
monitors for a selection sequence (as will be discussed in greater detail) initiated by the user at
the control panel of the car stereo for switching from the external CD player/changer to one or
more auxiliary input sources. Step 274 is then invoked, wherein a determination is made as to
whether such a sequence has been initiated. If a negative determination is made, step 274 re-
invokes step 278, so that further processing can occur. Otherwise, if a positive determination is
made (i.e., the user desires to switch from the external MP3 player to one of the auxiliary input
sources), step 276 is invoked, wherein the audio channels of the MP3 player are disconnected
from the car stereo. Then, step 278 is invoked, wherein the logic of block 198 of FIG. 4d (the
auxiliary input handling process), discussed earlier, is executed, allowing the user to select from

one of the auxiliary input sources. In the event that a negative determination is made in step 270
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40

return tstf BMW Recv_buff+5 skpz 5 return novlw
Ox4C xorwf BMW Recv_buff+6, W skpz 10 return bsf
BMWNV Recv_STOP nmsg return 15 The code portion shown
in Table 1 receives a STOP command i ssued by a BMV
stereo, in a format proprietary to BMN stereos.
Preferably, the received conmmand is stored in a first
buffer, such as BMW Recv_buff. The procedure

tor vel

(o o B R B MRSV B BR o B R ok, nd e
command that is in a_format 20 conpatible with the

systery fg0gt it AReHAED By dPe uwecaedhﬁh?ﬁicqtsﬁ%@ﬁescf JPEg guiliary input
an putg;t buffer for dispatching to the CD player.

sourcgydiging thnednipls affifee we®sent i nvention contains |ogic for
retrieving information froman after-market audio
devi ce, and converting sane into a fornat conpatible
with the car stereo for 25 display thereby. Such
| a@irgergianedoprefipptlye@ drabedntegratioandic gatsantf inoemtioheontains logic for
external device for display on the car stereo. For

conveRgPOsASaR! sighhlyStdied iR A SRIRhEKQOSICOBM tdaPRtdr& into a format
shown in Table 2, below, for converting data froma

compdtBIE RARIFE o Hfe %x{eﬁ{arr%hd&l NAeTcs! anHRBLE (D YhPpBMM ¢&¥ention. Such

logic can be applied to convert any car stereo signal for use with any external device. For
purposes of illustration, a sample code portion is shown in Table 1, below, for converting control
signals from a BMW car stereo into a format understandable by a CD changer:

Table 1

; Radio requests changer to STOP (exit PLAY mode)
Decoding 6805183801004C message

Encode RD stop msg:

movlw 0x68

xorwf BMW Recv _buff,w
skpz

regurn

movliw 0x05%

xorwf BMW Recv buff+i W
skpz

return

movliw 0x18

xorwf BMW_Recv_buff+2,W
skpz

return

movliw 0x38

xorwf BMW_Recv_buff+3,W
skpz

return

movlw 0xC1
xorwf BMW Recv buff+4,W
skpz
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stereo: 45 Table 2

replies with STOP confirmati on Encodi ng
180A68390002003F0001027D nessage 5

Load_CD stop_nsg: novliw Ox18
movwf BMW Send- buff 10 novlw OxQA novwf BMW Send
buff+l rmovlw Ox68 15 novwf BMW Send_buff+2 novlw
0x39 novwf BMW Send buff+3 20 novl w 0x00 ; current
stat us "XX200, power off novwi BMM Send_buff+4 movlw
0x02 ; eUff eBlw Hedl URi¥Y02, power of f  movwf

BMW Serdpbuf f +5 25~

return

moviw 0x4C

xorwf BMW_Recv_buff+s,W
skpz

return

bsf BMW_Recv_ STOP_msg
return

The code portion shown in Table 1 receives a STOP command issued by a BMW stereo,
in a format proprictary to BMW stereos. Preferably, the received command is stored in a ﬁrst.
buffer, such as BMW _Recv_buff. The procedure “Encode RID stop_msg” repetitively applies
an XOR function to the STOP command, resulting in a new command that is in a format
compatible \%fith the after-market CD player. The command is then stored in an output buffer for

dispatching to the CD player.

Additionally, the present invention contains logic for retrieving information from an
after-market audio device, and converting same into a format compatible with the car sterco for
display thereby. Such logic can be applied to convert any data from the external device for
display on the car sterco. For purposes of illustration, a sample code portion is shown in Table
2, below, for converting data from a CD changer into a format understandable by a BMW car

stereo:
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55

clrf BMM Send-buff+6 ;separate field, always =0 novfw
BMNV MM stat ;current status_MM, nmgazine config

nmovwf BMW Send_buff+7 30 clrf BMWN Send_buf f +8
;separate field, always =0 nmovfw BMWED stat ;current
status-DD current disc Send buff+9 novwf BMAN 35
nmovtw BMW Ti stat ;current status-TT current track
nmovwf BMWV Send buf f+10 xorwkE BMW Send huff~9, W

;cal cul ate check sum 40 xgrg&f 2BI\/k/\LSend_buff+B, W xor wf
BMV Send buff ~7, W xorwf Send buS f+6, W xorwf .

B SeOfL BT KOG BV SenT DU T2, W o w
BW\BGHGM% gﬁl,s\é\&s@@% 2 BYW 588D 250 movwf BMV
Send buff=LL-;.store.check.sum..movlw [I-12' ;12 bytes
t ot al
Load_CD stop_msg:
moviw 0x18
movwf BMW Send buff

movlw O0x0A
movwE BMW Send buff+l

movlw 0x68
movwf BMW_Send buff+2

movlw 0x39
movwE BMW Send buff+3

moviw 0%00 ;ecurrent status_XX=00, power off
movwf BMW Send buff+4

moviw 0x02 ;ocurrent status YY=02, power off
movwf BMW_ Send buff+5

clrf BMW_Send buff+é6 ;separate field, always =0

moviw BMW MM stat ;jeurrent status MM , magazine config
movwE BMW Send bhuff+7

¢lrf BMW _Send buff+g ;jseparate field, always =0

moviw BMW_DD stat ;eurrent status_ DD, current disc
movwf BMW Send_ buff+2

moviw BMW TT stat ;current status_TT , current track
movwE BMW_Send buff+10

xorwf BMW_ Send buff+%,W ;calculate check sum
xorwf BMW Send buff+8,W

xorwf BMW_Send_buff+7,W

xorwf BMW_Send buff+é&,W

xorwfl BMW_Send_buff+5,W

xorwf BMW_Send_buff+4, W

xorwf BMW_ Send buff+3,W

xorwf BMW_Send buff+2,W

xorwf BMW_Send buff+l,W

xorwf BMW Send buff W

movwf BMW_Send_kuff+1l ;store check sum

movliw D'12! ;12 bytes total
movwE BMW_Send cnt

bsf BMW_Send on ;ready to send
return
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nmovwf BMW Send cnt bsf BMW Send-on ;ready to send
return 55 46 The code portion shown in Table 2
receives a STOP confirmati on nessage fromthe CD
player, in a format proprietary to the CD player
Preferably, the received command is stored in a first
buffer, such as BMN Send_buff. The procedure

"Load_CD stop_nsg" retrieves status infornmation,

azine inforpmation, current disc, and current track
| nGroE PRRORSERNE HoTebed Terhvrgars T QR dowiHtpugtessage from the CD
response containing this informati on. Then, a checksum
player.gn @ 4Pt atopsictapn e bielaye Arrderally. Hargceived ppamand is stored in a
response and checksumare in a format conpatible with
first pufeer, Bvivast BMY, Scaddbwdf. e The gdyceflare ‘Hicap atldhitery nsg” trhigieves status
car stereo. The present invention also includes |ogic
inforhation; omgerite ngfoshgial, sufrerandian aEMue@nt sher adorndion from the CD
system for use with a digital nedia device such as an
chanddb3nd MBdstruots F¥eppdist PodaiBlng ek infohaiwbn. DElAW Bh& k&M 8s calculated
sanples for allow ng conmands and data to be exchanged

and sRREVBLH o BLeCalhe RESIRO ADIh&RMAREE ] PR nAe¥ L Eatible with the
Table 3 //decoding Ford "play" conmand

BMW ﬁ&'e%nﬁ%&%ﬁ it dgs ﬂclfl I%QIXSUE' .dy == ON ACP..rX
ready = O&F;‘%igﬁrx?gddFé: rxigﬁff[l]

The present invention also includes logic for converting signals from an OEM car stereo
system for use with a digital media device such as an MP3, MP4, or Apple iPod player. Shown
below are code samples for allowing commands and data to be exchanged between a Ford car
stereo and an Apple iPod device:

Table 3

//decoding Ford "play" command :141-C0~-80-CA-0Ll+

if { ACP_rx _ready == ON ) {
ACP_rx ready = OFF;
ACP_rx_taddr = ACP rx buff[1];
ACP_rx_saddr ACP rx_buff(z];
ACP_rx datal = ACP rx buff[3];
ACP_rx_dataZz ACP rx bufff4a];
ACP_rx_datald = ACP rx _buff[5];
if { (ACP_rx_saddr == 0x80) ) {
switch { ACP_rx_taddr ) {
case 0xC0:
1f ( ACP_rx_datal == 0xCA} {
if ( ACP_rx_data2 == 0x01 ) {
flags.ACP_play req = 1;
}

break;

Bono

break;
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ACPr xsaddr = ACPrxbuff[2); 20 ACP_rx_datal = ACP rx
buff[ 3); ACPrxdata2 = ACP rxbuff[4); ACP rx data3 =
ACP rx buff[5]; if ( (ACPrxsaddr == 0x80) ) { switch
( ACP_rx_taddr 25 case OxCO if ( ACPrxdatal == OxCA)
{ if ( ACP rxdata2z Ox01 ) { flags.ACP_play req = I;
30 break; } break; } } 35 47 In the code portion
shown in Table 3, a "Play" commuand seI ected by a user
at the controls of a Ford OEM car ereo i s receive
ard tHorpdoretisp PaEn dgnhale 3arke }slﬁbré%mmar“%ﬁél%‘F %%é!sm at the
buffer arrays. Then, as shown below in Table 4, the
contreleebd @ar%@E{/l owsteo is hiecersanandcpordensraddhg epruhandoare siored in one or
nore buffer arrays are used to construct a
more 'bP{fay iifgs s elheapnsrsimovn belaw fioraitie 8, donisatddd| rimrtshoftthe command
Appl e i Pod device, and the command is sent to the
stored8ppheoneRadndro buff¥eatidyk are used to construct a “Play/Pause” command in a format

compatible with the Apple 1Pod device, and the command is sent to the Apple iPod for execution
thereby:

Table 4

// encoding iPod "play/pause" cowmand OxFF 0x55 0x03 0x02 0x00 0x01 OxFA

if ( iPod_play reg == ON ) |
ipod_play req = OFF;

iPod tx_datal0] = 0x55;
iPod_tx_data(l] = 0x03;
iPod_tx_datal2}l = 0x02;
iPed _tx _datall] = 0x00;
iPod tx_datal4] = 0x01;
iPod_tx_counter = 5;
iPod_tx_ready = ON;

While the code portions shown in Tables 1-2 are implemented using assemabler
language, and the code portions shown in ‘Tables 3-4 arc implemented using the C programming
language, it is to be expressly understood that any low or high level language known in the art
could be utilized without departing from the spirit or scope of the invention. It will be
appreciated that various other code portions can be developed for converting signals from any

after-market or OEM car stereo for use by an after-market external audio device, and vice versa.

FIG. 5 is a flowchart showing processing logic, indicated generally at 300 for allowing a
user to switch between an after-market audio device, and one or more auxiliary input sources.

As was discussed earlier, the present invention allows a user to switch from one or more
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thereby: Table 4 // encoding i Pod "play/pause” command
OxFF 0x55 0x03 0x02 OxOO 0x01 OxFA 10 if (

i Podplay req == ON ) { iPod _play req = OFF;

i Podt xdat a[ 0] Ox55; i Podtxdata(l] = 0x03;

i Podt xdat a[ 2] 0x02; 15 i Podtxdata[3] = OxQOO

i Podt xdata [4] = 0x01; i Podtxcounter = 5;

i Podt xready = ON; } 20 Wiile the code portions shown

in Tables 1-2 are inplenen usi ng assenpl er i ‘
CO"“FCE%dg?f‘adéoe,ge"é??& f”r‘fg aéglggxgg}aﬁ %g%gﬁ‘¥?f ngeh, i Inkayen.satellite receiver,
are inplenmented using the C programmn 25 | anguage, '
DAB; fecpiyer, @1 e diksy é%%wyf%‘aémgt%o@owawgﬁy pYY erurepsghA selection
| evel |anguage known in the art could be utilized
sequegice,higiitatedelpaiie wegr fai ola cordrod piandl tofothe sepper@f atltnes such switching.,
invention. It will be appreciated that various other
Begigoate ipotdpi 863 tenbilxendevekiepechtfodrpanenver hiongosidgnah sstep 304, a
fromany after-market or OEM car stereo for use by an
determira@ion ismkds aseoot elidiidr aatithék UV ben @N@qidie® WMEH&R: indldted by the
FIG 5 is a flowhart show ng processing | ogic,

T ‘gdcedgeneioal dr ¥ S00inf6F a &l QW ONEP3 t drQny other device.
e sw tch betlgveen Oanla? e?- narnketaaudl?]\gydgvi cel},lla%gnd oﬁ%o rer deviee

If a n@EatiRUBcAHMNhA P Ymd P Bep S04 SCiGSoked, whercin the sensed button or sequence

is processed in accordance with the present invention and dispatched to the external audio device
for execution. Then, step 302 is re-invoked, so that additional buttons or sequences can be

monitored.

In the event that a positive determination is made in step 304, step 308 is invoked,
wherein the present invention waits for a predetermined period of time while monitoring the
control panel buttons for additional buttons or sequences. In a preferred embodiment of the
present invention, the predetermined period of time is 750 milliseconds, but of course, other time
durations are considered within the spirit and scope of the present invention. In step 310, a
determination is made as to whether the user has initiated a “Track Down” button or sequence at
the control panel of the car stereo within the predetermined time period. These sequences can be
used for a CD player, MP3 player, or any other device. If a negative determination is made, step
312 is invoked. In step 312, a determination is made as to whether a timeout has occurred (e.g.,
whether the predetermined period of time has expired). If a negative determination is made, step
308 1s re-invoked. Otherwise, is a positive determination is made, step 312 invokes step 306, so

that any buttons or key sequences initiated by the user that are not a “Track Down” command are
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As was discussed earlier, the present invention allows
a user to swtch fromone or nore 48 connected audio
devi ces, such as an external CD player/changer, MP3

pl ayer, satellite receiver, DAB receiver, or the

i ke, and activate one or nore auxiliary input
sources. A selection sequence, initiated by the user
at the control panel of the car stereo, allows such

proce%\é\a :15 ga\lcg%gﬁrécl%e\giig qh;g %ﬁ'ﬁiﬁsgr?ts awgthOZ% gj:) Hgsagtgktl Lops 1% auclj 0 device for

determ nation is made as to whether a "Track Up"
CXCCURPR-t on or sequence has been initiated by the user
The "Track Up" button or sequence can for a CD player,
MP3 pl ayer, or any other device. |f a negative
determ nation is made, step 306 is invoked, wherein
t heths evere dhds atpositivo detsegmenaeis rislepn eepSdBda i“Frack Down” button or
accordance with the present invention and di spatched
sequetia@ Hah®e@xingtidnal wakidithe gedeeminéd timexeaudl), dien sldpedid is invoked. In
step 302 is re-invoked, so that additional buttons or

step 3IBEGHENERS cEaMeROf tﬂeoadmﬁé\@cfee&e dlsBodreetc@ VAt théh@bp 816 is invoked.
p05|t|ve determination is made in step 304, step 308

In step 316, INOKBH of MB&! PIg o PRS. ch?ﬁﬁ@ﬁmhf‘é{‘? REhR rﬁa?{@irﬁgﬁarg&{ss)adlscussed

predeterm ned period of tine e nbnitoring t
I
earlier égpbrg‘%écgg agbe thak? Lﬂﬁ% a czrr ?ﬁeH(’j s@%ﬁ é)l%ngl‘% lgr'ttl{;ﬁ? gﬁﬁgﬁrgr in él% tsources in

accordaml‘,ele Intstg 3%% telgg tpltrngcgr} %Ogl(r) ET nu%d ab ﬁ{ﬁ :\ Pmtn? r%tuméau I;ha t wgﬁegn g?se switched,
e S o g LD L, 26082 o AT BCEEL i
whet her the user has initiated a "Track Down" button

descrigfionsefytieriracess 300 Hws dsar describash éfflﬂbfef%rﬁ@cect&r “pek Alp” and “Track

within the predetermned tinme period. These sequences
Down gntipys omuewumpnts iait@mdobnyier useiPB ipltayperexpossianyndotstand that any
device. If a negative determnation is nmade, step 20
desire@l&y dequérnme.diegstrodenbwtoapleBiks, oaantedtbemicnat,i can bie semmad én accordance
as to whether a tineout has occurred (e.g., Wwhether

with tHehRespneit edreiofiang dtipssd fodswiichirigmodas expired). If a
negative determ nation is nmade, step

When operating in auxiliary mode, the present invention provides an indication on the
display of the car stereo corresponding to such mode. For example, the CD number could be
displayed as “1”, and the track number displayed as “99,” thus indicating to the user that the
system is operating in auxiliary mode and that audio and data is being supplied from an auxiliary
input source. Of course, any other indication could be generated and displayed on the display of

the car stereo, such as a graphical display (e.g., an icon) or textual prompt.
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308 is re-invoked. Oherwse, is a positive
determnation is made, step 312 invokes step 306, so
that any buttons or key sequences initiated by the
user that are not a "Track Down" conmand are 49
processed in accordance with the present invention and
di spatched to the audi o device for execution. In the
event that a positive deternmination is made in step
Bﬁq (a. "Track wn" button or 5 sequence has been
i M0 a8 df dniftoriShan nehoprieg dreesiing dogicnendigatsd ggpnoiaii pt 320, for
step 314 is _invoked. In step 314, the audi o channels
detergningh anch hiandhingexarioss sleecelityrss moasecte] taathe andinrgtiapit ports of the
316 is invoked. In step 316, the logic of block 198
invenbén. FIT® prbder(ttimeendiaxichn saye denged tylpas dbrinagtep to dessikiliary input ports,
di scussed earlier, is invoked, so that the user can
and caelnegiatt sane ot hé chihgerasi¥iihg eyprobflutesSstneRE chflier. Beginning in
accordance with the present invention. Thus, at this
step 3221 e édhulol fFBnel tHioRY oF &B HSst&i¥h e 8fbnitdQd UBHRIbUSETor sequence
control, fromthe audio device to a desired auxiliary

initiatt@ BY! the AsENOUSRPLNENS 8 GH UuRGiar P SREE SPELQR @gc% Igg the disc number

proCess 300 has been described wth referen
" Tr. n M " t . .
thod 'Ji&% : .
method ik e fRar P Hich EREchco RPMY 44! 18 Py Blse SR RO ary input selecton,
‘ der.stgod that.a desi.red. key sequenpce, k t.r ok . .
step Y0E O B BEBAEIRe 5 Sl B E R I B B iy ot i
cordance . with t resent .invention and utilized
Sense%%gﬁ?sﬁﬁtilﬁﬁe“ﬁﬁﬂegﬁe‘gétaﬂﬁéﬁ PR ng in auxiliary
node, the present invention provides an indication on
the display of the car stereo corresponding to such
nmode. For exanple, the CD nunmber could be displayed N
ab step 2@rdlatdimingtipeks madbes todivBgtherytbd dagice ggnrectefh s the auxiliary
indicating to the user that the systemis operating
input isr Gpildyiearyanged elfangbsitivatde@udinatiom o waden siep 3Biinmvoked, wherein
supplied froman auxiliary 20 input source. O course,
the loginyf bloben 08 bdIFEGt 4Oithe QD Harldlting @heesd) edisA@RskdHasipr Y @fecuted, and
on the display of
the CD player is integrated with the car stereo. If a negative determination is made in step 326,

then step 330 is invoked. In step 330, a determination is made as to whether the device
connected to the auxiliary input is an MP3 player. If a positive determination is made, step 334
is invoked, wherein the logic of block 138 if FIG. 4b (the MP3 handling process), discussed
earlier, is executed, and the MP3 player is integrated with the car stereo. If a negative
determination is made in step 330, then step 336 is invoked. In step 336, a determination is
made as to whether the device connected to the auxiliary input is a satellite receiver or a DAB
receiver. If a positive determination is made, step 338 is invoked, wherein the logic of block 168
of FIG. 4c (the satellite/DAB receiver handling process), discussed earlier, is executed, and the

satellite receiver is integrated with the car stereo. If a negative determination is made in step
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the car stereo, such as a graphical display (e.g., an
icon) or textual pronpt. 50 FIG 6 is a flowchart
showi ng processing logic, indicated generally at 320,
for determ ning and handling various device types
connected to the auxiliary input ports of the

i nvention. The present invention can sense device
types connected to the auxiliary input ports and can

i ntegrate . sa wth the car_ stereo usin
336, Jiolianed ke s Bat Bliial sl ey %lcﬁ“@‘lss‘%aéd“’{s‘??““omd and

the control panel buttons of the car stereo are
procesyph pecoFbrEly o Cfopiset AceE 33 guebe expandd foaalloy pipen thipes of devices
user corresponding to an auxiliary input selection
conne¢isdirhthasutibiervdinsus niitib eresentenroton icbuistsethtehwlth dre car stereo.
wth reference to FIG 4d). In response to an
auxiliary input selection, step 324 is invoked,
wherein the type of device connected to the sel ected
auyd bieddry ihRRHbR icn b eRSRdedYort NRWREELSRIBS ihfOMBAIonORenerated by an
Then, step 326 is invoked. 10 In step 326, a

extemgpcﬁe@*id@ D &eiiRR a?ed'mﬁll? iSdiffap bl @ilsﬁd@,ﬁoﬂﬂf b &fter-market car stereo.
connected to The auxiliary 7input 1s a

In suo'ﬂI ?W%C%gﬂﬁéﬁﬁf %f%eﬁtgzir(gé %?ed?ﬁ&&?’lgﬂg\ gﬁp Bﬁgﬁalgff%g% the external

devwe a cf: cog;ertﬁ (réhtg (:cgftl)lggg\lpefs#alagst ﬁlr o%%xsr%%%{ﬁesﬁgqa ?rﬁ earfgxfweaaded to the
|

car stelr%)dgr tdﬁggsgxgéelség rsgi ag %gn Ef,‘g)p;t) g F %%%n%n eéd(?l lﬂn@tye bhe present

330, a determination is made as to whet her the device
inventjog fAR AEH SRS ARkt sigaply fioppti extemahdavies. praigeayvert spme to RGB
a positive determnation is made, step 334 is
signal§ fvokislay whetheiar sstreed. oglhet ifbruiionaBoinf the| egteray) device can be
(the MP3 handling process), discussed earlier, is
formatédend tpeckentad do theaisPB quk ay etoré graphicelgusat erfcthort henus capable of
car stereo. If a negative determnation is made in
being @bepd dd0matibeltedtodphS8ah sicged. Nnvoked. In step 336, a
determ nation is 20 nade as to whether the device
connected to the auxiliary input is a satellite
receiver or a DAB

FIG. 7a is a perspective view of a docking station 400 according to the present invention
for retaining an audio device within a car. Importantly, the present invention can be adapted to
allow portable audio devices to be integrated with an existing car sterco. The docking station
400 allows such portable devices to be conveniently docked and integrated with the car stereo.
The docking station 400 includes a top portion 402 hingedly connected at a rear portion 408 to a
bottom portion 404, preferably in a clam-like configuration. A portable audio device 410, such
as the SKYFI radio distributed by DELPHI, Inc., is physically and electrically connected with
the docking portion 412, and contained within the station 100. A clasp 406 can be provided for

holding the top and bottom portions in a closed position to retain the device 410. Optionally, a
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receiver. If a positive determnation is made, step
338 is invoked, wherein the |ogic of block 168 of
FIG 4c (the satellite/ DAB receiver handling process),
di scussed earlier, is executed, and the satellite
receiver is integrated with the car stereo. If a
negati ve determnation is made in step 51 336, step
322 is re-invoked, so that additional auxiliary i nput
ections can he nitored, and proce
Vldeoa &’&F&PHBH gjso % Q%C&anggaﬂg ﬂ}eo%f@léglg%we&ﬁ%b@de%%\ﬁ’d%aaw provided
al | ow ot her types of devices connected to the
for h(gglg@g |tlpeaq1cy:kmgr§@qt§m&p0 tnhgiagc’r aeaast a pavental grsas Cepeeivably, the docking
integrated with the car stereo. 5 The present
station rA@nedubsh tagnatyefoepawdheas fovecakllibwi degiceifdeeeceiving and retaining a
i nformati on generated by an external device to be
portablntaedrad@dcenmichhiviney didopkiay pofti@n feexdlatiidagy Gl mechanically mating
after-market car stereo. |In such a node, the
with theyedib devicaccept s RGB (red/ green/ bl ue) input signals
fromthe external device, and converts sane to
conposite signals. The conposite signals are then
forwarded to the car stereo for display thereby, such

agren7e s é-{lecp%@@l sh@ird ﬁﬁe Sdaf Egﬁlon%g'atf'tl%n@dol(%%; s&:ﬂ%n 400 of FIG.

present 10 invention C acce conposite

7a. %@92?49%%@%@%&?? g)(r) Ql%ln an& Ylﬁﬁbedttog?g A VSE tﬁciz ?ct'@rg;rs?auon 400. A
information fr.om I v ce can b

data paﬂaﬂsﬂ%gfgﬁtdga ifighie ﬁ@"ﬂ% sTGe wHES §Ter Oé«kaff gaﬁﬁnaﬁastatwn 400, and

nterfaces or nenus capable of belng vi ewed
is in erﬁg L@é}fuganlsﬁl q{éergxgi,th st g ierned epphedinmest pkthyg present mventlon the
erspectlve vi ew of a docking station 400 according to

data Ppﬁeﬂlérlé% AS-2Haania] onUSB glatar earibai alép vesnfon thei tngaission of data with
within a car. Inportantly, the present invention can

the asko addeipt.ethd whichl taomegiomtitibthe mublingedie dédes irttegriweon system of the
integrated with an existing car stereo. The docki ng

presers tiastenoon fet(Btegtatiopshestndd dotdeabitie ad OHN @8 after-lerket car stereo. Any
conveni ently docked and integrated with the car

know:s b @&hnolbRe okl n@i-8l ab i iaRAD WiChudstdld @ikdio or video device
portion 402 hingedly connected at a rear portion 408

contaih@ @itRQ @@%%g\%ammm%h R BRENRIRY, 1IB, a16keMthink&sB/USR2,
configuration portable audi o device 410, such

£ Bus, T Bus, I Bus, or any other bus technology known in the art. It should be noted that the

present invention can be operated without a docking station, i.e., a portable audio or video device

can be plugged directly into the present invention for integration with a car stereo or video

system.

FIGS. 8a-8b are perspective views of another embodiment of the docking station of the
present invention, indicated generally at 500, which includes the multimedia device integration

system of the present invention, indicated generally at 540, incorporated therewith. As shown in
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as the SKYFI radio distributed by DELPH, Inc., is
physically and electrically connected with the
docki ng portion 412, and contained within the station
100. A clasp 406 can be provided for holding the top
and bottom portions in a closed position to retain the
device 410. Optionally, a 52 video device could al so
be docked using the docking station 400, and tabs 413
can be provided. for hol di t he docking station 400
FIG. i’ﬁ% p‘ﬁﬁc@ocglj’éﬁ Agtion W9, P}Cg‘ﬁggff‘ P3QPOrEHh S abp§fiong aember 515
) docking  station 400 could take any form such as a _
intercgpreaipd- Wit degagp pertiosr SHealedry pige BAWOE edimiongngmber 510 hingedly
portabl e audi o devi ce and having a docking portion for
intercedreected iat aih kggeandhaash anitoal 339, Mdkitogmembat §18 ardghabaticon member
device. FIG 7b is an end view show ng the rear
515 dphHind iacravédQontiotitiege dat kioniggsd poitaiite 408ioodevide 320, TdhichAcould be a
hi nge 414 connects the top portion and the bottom
portatd® D piager0 MHNEa (o ClakdiGreS L at, 150N, 400U A or ditlentype) tunél @r any other
is provided for interfacing with the audi o device

portatiOHKRY QWL Tnd B kEAkARR 3H8Qvo @l He LOnfiirdd koSl 8GhibaaL a specific

communi cation therewmth. In a preferred enbodi nent of
' . on. | : 232
deviq, SRl SR AP AR Mo icorhiifer, 92 RY Pt Bork b AbolEe
transm ssion of data with the audi o device, and which
connects with the nultinmedi a device integration system

of the present invention for integrating the audio

devi ce th41 n.OCEM or after-na %ft ar.ster.eo.. An :

R et BRvET BUEaibe e 10 20 Tt & Sl bppich i housed

| ortabl e audio or vjdeo devjce 15 contained withjn .

withing fHe ey PRGOEt 5?4 3R m*or@acw%e Fwqer e Recioppdisnses herein for
. CAN, USB/USB2, |IE Bus, T Bus, | Bus, or any other bus
integratpghths| BRgirblenderica A28 Heitlhep. exigtingheni| gelse Hotasdvigepasystem.  The
‘ the present invention can be operated w thout a
mtegrydonkiypigms $4t ison, comnaunicagiop orithathleepoatabiicalenice\ii2Bea a connector 550,

device can be plugged directly into the present
whichiinvemidctad toor pontoagthatdeore i20haad aanblkt $Semtcotonvbded between the

system
connector 550 and the integration system 540. The connector 550 could be any suitable
connector and can vary according to the device type. For example, a MOLEX, USB, or any
other connector could be used, depending on the portable device. The integration system 549 is
electrically connected with a car stereo or car video system by cable 560. Alternatively, the
integration system could wirelessly communicate with the car stereo or car video system. A
transmitter could be used at the integration system to communicate with a receiver at the car
stereo or car video system. Where automobiles include Bluetooth systems, such systems can be

used to communicate with the integration system. As can be readily appreciated, the docking

station 500 provides a convenient device for docking, storing, and integrating a portable device
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20 FIGS. 8a-8b are perspective views of another
enbodi nent of the docking station of the present
i nvention, indicated generally at 500, which includes
the nultinedia device integration system of the
present invention, indicated generally at 540,
i ncorporated therewith. As shown in 53 FIG 8a, the
docki ng station 500 includes a base portion 530, a
bott om nenber 515 interconnected with the base )
for ugsowith greanggren: Anther dhe dpenieg patiam §0% cowd beerpsiionsd gt any desired
hingedly interconnected at an edge to the base
locatigp pithone 8ddcle, Thauding bubndidmiktidoathd vethede mnk.om nmenber
515 define a cavity for docking and storing a portable
audi o device 520, which could be a 5 portable CD
pl ayer, MP3 pl ayer, satellite (e.g., XM SIRUS, or
otAeshowP®) FIGNSH, (RN topNic®bBES10 I@Qﬂi habden@ligh Ghe general direction
devi ce. The docki ng station 500 woul d be configured to

indic AGEOIIROA L R aBRe Eorf dcCess 46 YhC FortadUCiLdBS démce! BXD 1 O fashion, the
Appl'e Conputer, Inc., or any other portable device.

dev1cJ gﬁ) 9}4 f)éa&églh ag&g%oqof Qﬁf@é'sﬁ g[ha)%é/es 8&9? 4{%4{%1 irds mtngeand removing

r U|t ard

f h f
o oS FPRH FROEOTRUL AT el RS e A58 B0 g of e

520, Wi th an existing car stereo or car video system
integration system 540 is in comunication with

the portabl e device 520 via a connector 550, which is

connected to a port on the device 520, and a cabl e 555

i nt erconnect ed between the connector 550 and the

i fleg? ag p bivck ylingem sioving ke egnpraetis rof BB0dekinedstiionaefyFIGS. 8a-

sui tabl e 15 connector and can vary according to the

8b. THedpddng stpigen FHr heakemipitie o parthiide EXlio UBFdeodedny 52®aidrba multimedia
connector could be used, depending on the portable

devicamkigeion Epgemritemtafacons4Qy strenhmddandsconb@ation 68dhkyocking station
connected wth a car stereo or car video system by

500 canetel wiried8s dAlrt@ mxbhieRbYiing M&m ihBlsSigik 8f 4c0Pe 5V ik @Msent invention.

could wirelessly comrunicate with the car stereo or

car video system A

devic

The integration system of the present invention provides for control of a portable audio or
video device, or other device, through the controls of the car stereo or video system system. As
such, controls on the steering wheel, where present, may also be used to control the portable
audio device or other device. Further, in all embodiments of the present invention,
communication between the after-market device and a car stereo or video system can be

accomplished using known wireless technologies, such as Bluetooth.

FIG. 10 is a block diagram showing an alternate embodiment of the multimedia device

integration system of the present invention, indicated generally at 600, wherein the interface 630
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transmtter could be used at the integration systemto
communi cate with a receiver at the car 20 stereo or
car video system Were autonobiles include Bl uetooth
systens, such systens can be used to communicate with
the integration system As can be readily appreciated,
t he docking station 500 provides a conveni ent device
for docking, storing, and integrating a portable
device, 54 for use with a car stereo. Further, the
is incerpeaisyWEPiER g eH S50 SbEdViBe pEk PHhedhaintarficeell) isdy electrical
| ocation within a vehicle, including, but not limted
comumugicatipre Witk i tantiof pariel bw@ozgfﬁ}ﬁmdlppiajtﬁté a8 assoetadogenirol circuitry
menber 510 can be opened in the general direction 5
625 off ibé cat edrebyoravidewsystdno 6dP| obhd ancr&ceces® ¢omld be manufactured on a
portabl e audi o device 520. In this fashion, the
separdie yriaed T2Quic avaldepgttionkd yvidte @esaeeb o vadyy d8tint 600, or on one or
pur pose, such as for inserting and renoving the

more S8¥iEeciRAR thhAoF bR Waekbngides @&ét&ﬁ‘ 690 OAnaa?teY\@llall kddRlevice 635 can
for providing access to the controls of devi ce

be pubitth eriEA Gopndidca §OR LAgKendi i RGFAD gjf'ﬁlo'\\f_l"il otrthgr coggecnfm on the car

conponents of the docking station

stereog)? ggieg g s%rﬁté!l @’%85 %gé}%éé %? ] Lpsgtugthathg %r S oeorai}ilgéo sg?{em 610.

evrce i ntegr
system (or interface) 540. The shape and conflguratlon
of the docking station 500 can be varied as desired

it hqut. d artlng fromthe irit or scop
W.TE% 2Ritics SrarpibgonTalep s, g gpnirql @ﬁ“f‘é%ft%‘i*ﬁ @rﬂ qfﬂee car stereo or

present invention provides for control of a portable
video auﬂ% o3P, and péymalon dm e drvinsr 63§elvifemnatie hyudih inlgeace 630 and
controls of the car stereo or video systemsystem As
displayadc i theodisploy $16moft the sireteremgprwhdel sysiwnertd 0pr dglditiopally, control
may al so be used to control the portable audio device
commands@chentedaviteear fewed e kar videcaddvieeriiodivaraniverted by bre interface 630
present invention, comunication between the
into a &brek (L6l Cﬂx@t}bbtﬂ“ﬂe andh @e Galintdl @evios 6¥3,40@ a5 8isBifched thereto

can be 20 acconplished usi ng known Wi rel ess
for exdc@GBNONGARRIy FURN AR d4eIcLOLdd be intergrated using the interface 630, as
well as one or more auxiliary input sources 640. The after-market device 635 could comprise
any audio, video, or telecommunications device, including, but not limited to, a CD player, CD
changer, digital media player {(e.g., MP3 player, MP4 player, WMV player, Apple iPod, or any
other player), satellite radio (e.g., XM, Sirius, Delphi, etc.), video device (e.g., DVD player),
cellular telephone, or any other type of device or combinations thereof. Additionally, one or
more interfaces could be connected to the interface 630 (“daisy-chained”) to allow muitiple

products to be integrated. The device 600 could include one or more of the circuits disclosed in

FIGS. 3a-3d and modified depending upon the type of the after-market device 635.
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FIG 10 is a block diagram showi ng an alternate
enbodi nent of the nultinedia device integration
system of the present invention, indicated generally
at 600, wherein the interface 630 55 is incorporated
within a car stereo or car video system 610. The
interface 630 is in electrical comunication with the
control panel buttons 620, display 615, and associ ated
control circuitry 625 of the car stereo or video _ _
sydberhlg 1. 2 Thagdmtdpie 2630cawid enbedimgnuphdhe perserninvention,
a separate printed circuit board positioned within

indicai¢te gerteealyoat 0745y inde i pstedimab 1¢dgphone 60 onenterprBedrforeuse with a car
existing circuit boards of the stereo or video system

stereob IThe télepladieai70imikdectdealicomnbidtcadan witheh@iitertaat @65, which receives
el ectrical comunication with the interface 630 via a

data P& theDEcGOMNEEHHOAB 408 foMitE Mme S hsPRyifg M BRAISHSE 650 of the car
610, and integrated for use with the car stereo or

stereoVdrd8@oSH2leBNb 0L %ogﬁﬁn%wr%@nﬁﬁﬁng gﬂ: J?I%Pﬁcﬁﬁtﬂﬁl da8%e entered using

usi ng the control panel buttons 6 he car stereo
e Bt K 8RR DO b o LA, e commants
pove SRR e s oY AR S e 30 BRI e ctohone
70, 47 453 e dagiep e e adteemats heisby Adiagal: audio from the

é rot ocol) conpatible wth the nultinmedi a device 635

telephy ﬁ%ﬁ%ﬂ eandreshapptiedita Wercat serepai adea b wreo0avia th ifarfage 665 and
of nultinmedia devices could be intergrated using the

playeq thraichdeesmsaigers akthg Sanieico a8 vishe syternp@  Berxgxaimgtey if the telephone
I nput sources 640. The after-nmarket device 635 could

670 ispoomdddseith gheyabdiid icodownldabsongs ot mgic,onmipdrgatr onsic can be selected
device, including, but not limted to, a CD player, CD

using divadcrgaterecdbgividad spmetinacqil ayeplat@l GeretthBFplidethe MRdface 665. It
pl ayer, WWwW pl ayer, Apple iPod, or any other player),

shoulds B¢ @bleldt @at ashi@1 (0-tBe ceMilhr Rildphbse c&HBHMRI pro@ided Jusing one or more
vi deo device (e.g., DVD player), cellular telephone,

displafy (e%‘,}’L@DF‘%T alo¥P§igel sg%é’ﬁa.c Mo QTR AR 1P 'Elrcel %éf'l‘bﬁfegl‘?@élephone 670 is

Additionally, one or nore i nterfaces cou

not hrﬁﬁaqg qfl'iee\?se.toq bruﬂgnsj 6H ﬁ%fcg‘r: ﬁegg%r (\/;G%gis?é}/e}r? E@d,rﬁ%guilldete& a software or
allow multiple

graphically-driven menu or interface can be used to control the cellular telephone. The device

645 could include one or more of the circuits disclosed in FIGS. 3a-3d and modified for use

with the cellular telephone 670.

FIG. 11b is a flowchart showing processing logic, indicated generally at 647, for
integrating a cellular telephone with a car radio. Beginning in step 649, a determination is made
as to whether the existing car stereo is powered on. If a negative determination is made, step 651

is invoked, wherein the present invention enters a standby mode and waits for the car stereo to be
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products to be integrated. The device 600 could

i nclude one or nore of the circuits disclosed in

FI GS. 3a-3d and nodifi ed dependi ng upon the type of
the after-market device 635. 56 FIG 1la is a diagram
showi ng an al ternate enbodi nent of the present

i nvention, indicated generally at 645, wherein a
cellular tel ephone 670 is intergrated for use with a

reo. . The,tel ephone. 670.i s ect.ri

car s . I i n al :
poweiZg a4 PO5HI SHEETERA R r Pkl BB SN G PG fiein a second
data fromthe cellular tel ephone. and fornmats, sane for
detem&tpgttﬂna]ﬁin@éle@ﬁ lq Wélet&ppg&eac}?r B5504F i1 patageiesppnsivela giggpls external to
vi deo system 660. Commands for controlling the
the cag gpigph &?ﬁ@%wwrwa@ﬁﬂeﬁ” wadyy sicn§4? ise-ivorkedol  panel
buttons 655 of the car stereo or video system 660. The
commands are processed by the interface 665,
converted into a format (protocol) conpatible with the
t Hl epbuitie: ddeithinaing it maanint daqpd633) at dtiutaelieppiome Hahdling process,
for processing thereby. Additionally, audio fromthe

indicate@! 8 DIARSD68 7R iGAdkee BBARME) &dstbP 65NQ HaKal $4 gérfé@at&f by the present
vi deo system 660 via the interface 665 and 10 pl ayed

inventt(scg{)l‘i’llfl%Qtiﬁé1 B1aB REAKENS oP DA G &ller $ He&it OfndVind es\?%r%g gsl &frinuously

or exanple, If the telephone 670 Is pro

transnislf‘%é%tot 08 APl kLY I&B%xg&\é[\@r g@? séigx(?eﬁ ?‘ev%ﬂterﬁg L& stéﬁé? E?Oé% shutting off,

ngs or nusic can sing the car s
.0r _vi deg stem 660 and pl ayed t.heret.hrough. usi t he
enterini o Mgt fhodd, s thorvsg B s drgny el il SRy Pt frophan extemal
cel | ul t el ephone coul d be provi ded usi ng one Qqr, .nor
sourcety st 57, (B¢ GRES Pamiol o s gy Pt ok g gneled) to the
control of the cellular telephone 670 i s 15 not
car stefqopsysta flibpwing aydia fom Bigroenar Giephere tede nlavsddiyoggh the car stereo.
vi deo ststem 660, and i ndeed, a software or
In stepy$h ipieds rsprencdvinthapesenl invention fiupee theagslibler igdenhone, such as song
control the cellular tel ephone. The device 645 could
informianel oaecsporeling tonmresorafiofehengd dowuilewledioat) ths edililar elepBone. After
3a-3d and nodified for use wth the cellul ar
steps 65¢] €37 a6 B Mhve BlerFdxecutkll rohSolgakdep vediay 66 3howi ng

processing logic, indicated generally at 647, for

In steps 663, the present invention monitors the control panel buttons of the car stereo for
cellular telephone operational commands. In step 664, if a command is not detected, step 663 is
re-invoked. Otherwise, if a command is received, step 663 invokes step 667, wherein the
received command is converted into a format recognizable by the cellular telephone connected to
the present invention. Once the command has been formatted, step 669 is invoked, wherein the
formatted command is transmitted to the cellular telephone and executed. Step 654 is then re-

invoked, so that additional processing can occur.
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integrating a cellular tel ephone with a car radio.
Beginning in step 649, a determination is nade as to
whet her the existing car stereo is powered on. If a
negative determi nation is nmade, step 651 is invoked,
wherein the present invention enters a standby node
and waits for the car stereo to be 57 powered on. If
a positive determnation is made, step 653 is invoked,
wherein a second determnation is nmade as to whet her
t Bl al2a e rediaggn phoyviag apealicaigio ke1bedingest $ff ghalngesent invention,
external to the car stereo. |If a negative

indicaed generalltdt 65| whereiden agivemasepvidso devipn§¥kigdntegratefl far use with a
positive determination is made in step 653, a cellular

car videb epybome 68fndilicndicpnocies svided deliicat @t casid bloagkiséGdportable DVD
is invoked. Beginning in step 654, a signal is

playeg h@tadvRido IP V) RempPfaesightl cantyE Rt bef othedidad degcd. NBke mterface 690
satellite or DAB receiver is present, and the signa

received oGt LALOMEhMs fbHANS AbHEE6S, Gnd B&eRE s@h&lR thpiafy o1 one or more
I mportantly, "this signal prevents the car stere rom

displaéf@ ] tc{}% : pED seate&‘bﬁ'a IsBR §‘msz} ﬁﬁf?végp QGVn%#%gJ'%@"gﬁﬁmed on the roof

ei ng esponS|ve to" si gna S an ata

of a ‘%ﬁ IR ?+10 ?glé 181? hj hﬂlyg' te%) the ctap Gi gﬁg%em 5) et%a i%terface 690

are onnecte nel e

ey BB S B AP A s e v

0. step 659, data IS retrleved by the sent
CO““T}SFR)@E{ %V&Haglﬁ oFiIEh dommtL| grersion EPIRE NCh s3fc HleasT 5, TDA4570,
formation corresponding to one or nore song
TDA tin T BAE60/oring TRLIHEA Hrer caraFeisiciiens mgretuisd gpdhilips Cor.
654, 657, and 659 have been executed, control passes
and ﬂteoAQZéb aB6HL268 \IlthOS(:cep'srstthpmmamfestemd ynpeategn Technologies,
nonitors the control panel buttons of the car stereo
Inc., droany @bt alitabletvediepluonersiopeathiisi ofahnandnBndsl. byl o uséreing the car
664, if a command is not detected, step 663 is

video k@sté\VG3Ean . didled)Wsseor bdni@IGRNMINBRIvicS (P8 aRI Melved b he interface
663 i nvokes step 667, wherein the received command is

690, @&mﬁé& ectol @tf@nmf&t;ﬂpahm@e@ﬁg%é aklRebyost heacehdsHli®a thereto for
t el ep one connect ed
processing. The device 675 could include one or more of the circuits disclosed in FIGS. 3a-3d

and modified for use with the video device 695.

FIG. 12b is a flowchart showing processing logic, indicated generally at 671, for
integrating an after-market video device with a car video system. Beginning in step 673, a
determination is made as to whether the existing car video system is powered on. If a negative
determination is made, step 674 is invoked, wherein the present invention enters a standby mode
and waits for the car video system to be powered on. If a positive determination is made, step

677 is invoked, wherein a second determination is made as to whether the car video system is in
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20 the present invention. Once the command has been
formatted, step 669 is invoked, wherein the formatted
command is transnmitted to the cellular tel ephone and
executed. Step 654 is then re- invoked, so that
addi ti onal processing can occur. 58 FIG 12a is a
di agram showi ng an al ternate enbodi nent of the present
invention, indicated generally at 675, wherein an
ter-narket vi deo deV|c 695 | integrated for, C
a sialquaoxgw rgrmgl?aé%sxtg% '63805'“ V- salisfteg} ﬁ,‘i? nggat\yl B:rmlnatlon 18
devi ce 695 coul d conprise a portable DVD pl ayer,
made, giegi 673 is \grigeekedDV) canera, digital canera, or any
ot her video device. The interface 690 5 receives
out put video signals fromthe device 695, and converts
sane for display on one or nore displays 680 (e.g.,
LED pexiti vebdetdendnaphnaiy andde ia stdpné¥ann dfek-thadioarvidee device handling
di spl ays nmounted on the roof of a vehicle, vehicle
procesdamtigatet @B bicB BBAYIS inwlked.) Rdgilg GastepvoTEQ sinsl 8Penerated by the
685. The interface 690 could convert between

present QRRABLA %Mnﬁqgét%@gﬂéﬁwﬁe&@ pr\ég&k@oarﬁl B0 hal AN&bntinuously
vice versa, using commercially-available video fornat

e B Sl o
shumn&ﬁcgg%% etng;r%%dslep P(t]del, P 8th%10w19é bem gre%;gons@la%g % Iand/m data from

O ‘COAvVerstron ¢ 5
Tec nolog| or_an ui t
o BT it hep o e fnd g@ ?Su%’iﬂleu’?%ﬁglaﬁ% device are
vi deo_system 685 or disp)ay(s) 680 f
conne(g%ch{qhépqqlqﬁié 9 Hhe ¢favides sggtgmaﬁléowélgéug@da@ng%ﬁom the after-market
interface 690, converted into a fornmat conpatible )
deviceiptlie nlaeeddbiauge teDsar wded $yskRs nin slep @Heﬂ‘é?‘&?ﬁ%ﬂ@ﬁ the car video
processi ng. The device 675 could include one or nore
systerrofre tupdated methi daga ftbsicho sBdr-inarkBl GSice3aA Ber steprsdd W0 OB, iand 684 have
for use with the video device 695. FIG |1Zb is a
been ektoavelnedritros povskatg spipas8dssi ng | ogi ¢, i ndicated
generally at 671, for integrating an after-market
vi deo device with a car video system Beginning in
step 673, a
In step 683, the present invention monitors the car video system for after-market video

device operational commands. In step 689, if a comumand is not detected, step 683 1s re-invoked.
Otherwise, if a command is received, step 689 invokes step 691, wherein the received command
is converted into a format recognizable by the after-market video device connected to the present
invention. Once the command has been formatted, step 693 is invoked, wherein the formatted
command is transmitted to the after-market video device and executed. Step 679 is then re-

invoked, so that additional processing can occur.
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20 determnation is made as to whether the existing
car video systemis powered on. |If a negative
determination is made, step 674 is invoked, wherein
the present invention enters a standby node and waits
for the car video systemto be powered on. If a
positive determnation is nmade, step 677 is invoked,
wherein a second determination is nmade as to whet her
the car video systemis in 59 a state responsive to
s ,lﬂﬁaﬁga éx2 Bloglaiagr plwvwdng ary pléweate 9@1@)@qﬁqnepf ofgthe multimedia device
negati ve determnation is nade, step 673 is
integration pxstied10 pf tha ppissl'lttihwtidlet@remin atifgguratengaaieeds (120 and protocol
step 677, an after-market video device handling 5
convepsioe esfwatenilbdat T as froolkd 687 int¢Satiny ofke@dnarBagidevideah{ various
in step 679, a signal is generated by the present

types M@ bi@blciindiBal | T fuddleramexdnebnd: 6l@viiG@litySof different settings,
present, and the signal is continuously transmtted

each §OwWhRE SREkspHndER §:Y§ﬁ@rrﬁ1a1k9p&gv§c%rgf{ ¥ spekiHcStys @9 | €D changer, CD

prevents the car video systemfrom shutting of

p]ayere 5 Hl r}g?ﬁazw Sfp sg%ﬁfte r? 10 0%'&85 Wei?z@c bceell ﬂgir YA ;Eﬁo%%nzs,ﬂc\ﬁ or from a

Ignal's rom an extérna sour
| deo

e 0y %8?3Oe@yaﬂglﬂl%msrsnﬁ@&d o e%eﬁlatﬁﬁg?%%’%m&e@f more device
or map e A STRICEY CoRbRR ST VBB QYA 8. (e SBGHSE Rb U gentiguration

video system In step 684, the display(s) of the car

jumpegs (&8 coggeRBmh tﬁr@euﬁbfdﬁioéf’d PURtede! FanyersipBpfifvare blocks 724 stored in
after-market device. After steps 679, 681, and 684

memoRg e g psemiarareblatitagh rerenyoROMSEERROY sttep 78831 theinterface 710.
step 683, the present invention nonitors the car video

Each efytge soficianc bidcke 724ramkels thi agter facttericuigryofiSraatlicontalns instructions for
commands. In step 689, if a command is not detected,

convesingplatBBomshe éevidevioRaato a fokharcohpeatible fvith the barafdded Sr video system
recei ved, step 689 invokes step 691, wherein the

705, KiRL&Ii%e dheR MERd exafip®Ony efikeGldott Godd f QIuiBh software for allowing
recogni zabl e by the after-market video device

commﬁﬁl@ﬁ't?&lt B4t L8 Bl%‘%‘ﬁ&mmd ar?%?@&sh%r stmﬁ%ﬁ:ﬁ?ac%m?%ony, and a
been fornatted step 6 IS 1 nvoke wherein t

secon& Bfogﬁt&)&lg contain software for allowing communication between a DVD player and a

car video systent. Any desired number of blocks could be stored in the memory 725 and can be

selected as desired by the user via configuration jumpers 720. As such, a single interface 710

can be used for integrating numerous devices of various types and manufactures for use with one

or more car stereo or video systems. The device 710 could include one or more of the circuits

shown in FIGS. 3a-3d, with modifications depending upon the device types of the devices 705

and 767,
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20 command is transmtted to the after-market video
devi ce and executed. Step 679 is then re- invoked, so
that additional processing can occur. 60 FIG 13a is a
bl ock di agram showi ng an al ternate enbodi nent of the
mul ti medi a device integration system 710 of the
present invention, wherein configuration junpers 720
and protocol conversion software blocks 724 are
p i ded. for rating.after-market. devices
DEfeo b s e BEdhg wodimienidies pabaeReS: tﬁﬁﬁw}@mdm device
720 can be_set to a plurality of different settln
Integrg s Ysewpl B PESPHABFOHER VRFraR vappgharpgseet’2 ey 3%3 gid protocol
a specific type (e.g., CD changer, CD player, digital
conversia ®fiptass/elockss@Oeird prowided dorointogiaties nadtingdia deeicssdfararious types
t el ephone, etc.) or froma specific manufacturer.
using Adihigle inreafakby 726.hn jhisngrelrslini@Q, tarldoaiocas echfigoraipec {(fiyouts) of cach
one or nore device or manufacturer types for the car
of the Hafle8Rs T27 \Mhal G028 S¥19¢p0hd Rbear ERgecsetiibd §fstahs dfdafier-market devices
configuration junpers 720 correspond to one or nore

of spePfROFQ arfORYE! 6 FbcaRf &Wf@otb}e%ct@g [ Rén8ss orzed:oura é&lespond to a
menofy (e.dg., progrannab e flash nmenory, ROM

BMWGCF:Pst rez,gzg%q;an{egse'? Sncgo% e i é{'}r% ‘1o ag%‘ﬂplgﬁl LR 7£§ gjnteir’]).ar'ﬁle electrical

contr ace clircuitry
conﬁg& e\rt}ltogse ps}]éé}l%t rfl{ﬁé h? ggsr% Olre L&%Z%((? é% tﬂgirﬁﬁ%ﬁ%ﬁfﬁg% tr@cﬂeve a specific
reo_or deo and vice.versa. .
protocgis |e§1°nasqf ey %@E?@&Bﬁ o rﬁoamu%a? aﬁaﬁwarthe devices. The
comunj catj on bhet @gﬁle i Pod an
mtelfapﬁ 7ag§|qu@a§;e Bravided wilh G RlEy Fyeaf Bl}p[ PONYRHOB, 59 ware blocks pre-
second bl ock could contain software for allow ng
loadedc Wiaminsineay i thepataisen @dpvpldbapervidaddwigh aaaﬁewedel@messes The
system Any desired nunber of bl ocks could be stored
interface 72 ®eouie metude 226 oandreafithb eirciisisbowe dn HEGHedi-3d dvitymodification
the user via configuration junpers 720. As such, a
dependihfgh&n thatlevitaopesdfQhe davichattuged t6 dre winingdraicsseg 727 and 728.
nuner ous devi ces of various types and manufactures for
use with one or nore car stereo or video systens. The
device 710 could include one or nore of the circuits

FIG. 14 is a flowchart showing processing logic, indicated generaily at 730, of the
multimedia device integration system of the present invention for iniegrating after-market
devices of various types using a single interface. In step 735, the interface determines types of
devices that are connected thereto, including the car stereo or video system and one or more
after-market devices to be integrated therewith. This could be achieved by the configuration
jumper settings or the harness types connected to the interface and discussed with respect to
FIGS. 13a and 13b. Then, in step 740, a protocol conversion software block is selected from

blocks of conversion software {e.g., from the blocks 725 and 729 shown in FIGS. 13a and 13b).
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20 shown in FIGS. 3a-3d, with nodifications dependi ng

upon the device types of the devices 705 and 707. 61

FIG 13b is a bl ock diagram showi ng an alternate

enbodi ment of the nultinmedia device integration

system of the present invention, wherein wring

harnesses 727 and 728 and protocol conversion

software bl ocks 729 are provided for integrating

mul timedi a devices of various types wusing a single
In stgpiddy Paectipppare cantoRied vains g srasted coneergpeblock gapllow the car sterco

configurations (pinouts) of each 5 of the harnesses
or ViR Bysinn 7 2perefowidshonditinediardedter eo / vi deo systens

and after-market devices of specific types and nmade

by specific manufacturers (e.g., harness 727 could

correspond to a BMWcar stereo, and harness 728 coul d

C IR S Rda tdywaRarf\lsPb MR oS ploeédsink BlokdN @idicatelh %enerally at 750, of the

el ectrical configurations (pinouts) of the harnesses
multiffe8iatellck 2R Mo HBtehNb LMt 36& crltARy drBiof §51 diﬁ)\éﬁ%a user to specify one

specific protocol” conversion software bl ock 9 that

I I j en 1 i 1 -

or mcﬂk a0 G !Igéﬁ' c%ggﬁyegnfop %%ﬁlﬂj L %ﬁd?gﬂngﬁgpw;@% tf)il)l sé?p 770, a user is

I nterface 6 be prov ura
.PI Of I i f.t bl ock = | d.i .
oo LR e SPRSR! FEPs SRS Bt PRLE A o v sy

ny desired harnesses. e..interfaceg 726 caquld
760 of s Gt BReoDr RO REIEH 7ohe ThFh G Etoe o WS Erigns 765 of the car
.. 3a-3d, wth nodification depending upon the device
Vldeot% - H1° Pife GBVIPEEY ha BibRe] multimgdidnievipy th e iptegeied (e.g., by
727 and 728. 15 FIG 14 is a flowchart shomﬁﬁg _
scrollmedbwygh Hiy listgi &dditindnlbatteaideyerelypg $auldbe 7B flegfusingen graphical or
mul ti medi a device integration system of the present
softwinevieertii displiyed dnrthe gamtteneg oaftchevidemsjsetm. festep §80,0f determination is
various types using a single interface. In step 735,
madetib & whtthef atecadethes otanesdi(y pe sheolser B\t ededtbibih daviee type within a
connected thereto, including the car stereo or video

prede®YBin@ipaficd eNEmeY. 1T Fositdfct @termidieh idauie ated P8P curs, wherein a
integrated therewith. This could be achieved by the

proto®RbH SIS kO 20 HIIPR! scheldl f?&ﬁ_rﬁ&n&@%o‘?@ﬁ;{lﬁﬁﬁg‘ P& last device
connected to the interface and di scussed wth réespect
type cﬁs%layed by the car stereo or video system. [f a negative determination is made, step 790 is
mvoked, wherein a determination is made as to whether the user has specified a device type. Ifa
negative determination is made, step 775 is re-invoked so that the user can specify a device type.
If a positive determination is made, step 795 is invoked, wherein a protocol conversion software
block is selected from memory corresponding to the device specified by the user. In step 800,
the protocol conversion software block is mapped to a logical address in memory. Then, in step
805, instructions to be exchanged between the car stereo or video system and the after-market

device are converted using the software block to allow communication between the devices

using compatible formats. Accordingly, the logic of FIG. 15 allows a single interface having
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FIGS. 13a and 13b. Then, in step 740, a protoco
conversion software block is selected from blocks of
conversion software (e.g., fromthe bl ocks 725 and 729
shown in FIGS. 13a and 13b). 62 In step 745,

i nstructions are converted using the sel ected
conversion block to allow the car stereo or video
systemto operate with the nmultinedia device. FIG 15

multipdélpzlqigt:: &%g?gi;ggqgﬁnwg?%glggl%eﬁ‘{)q f% | O&gc%eglglrg}élﬁ? 1iity of after-market
i ntegration system of the present invention for

deviceg|Wight gy stereps®rvides sypiedi fy one or nore after- market
device types for integration using a single interface.
In step 770, a user is provided with one or nore
lists of devices to be integrated, which are displ ayed
ORIGh®6 di sploaychar? GBowingt hrecwsing db@c @b thy muitdealideevice integration
755. Then, in step 775, using the buttons 765 of the

systen® &F th¥ lp@@@ntdﬁ]\(/b@tﬁ)n il cMSE lgefaill B REGILB,Y for NBlobNRLE aOfiser to quickly
mul timedi a device to be |ntegrated (e.g., by 10

nav1g§t§ Elﬁbl!lél{‘aglﬁtmf%lfi%b drPénd drSthdie: aft%gg{ahte@ ﬁ@%[:é(s, usﬁﬁﬁth@%‘éht@&s of a car

type coul d be specified u5|ng a graphical or ‘software

steleo%?%ﬁeg 's}c*é;«lggﬂ%gt %nglaﬂgn tRhnigh r &9 Ohethd af‘féwgse % gmokly select a

eterm nati n is made as
as occur se e
song ttéora evr St :339%%5 Zvafiﬁli?l gl attr%?%% el{laer%(?ﬁd vbceaf%r Pgagm& o] ?he Sar stereo or
a pos itiy eterm nation is made,
video mé%. R pould o REHPY Lo L AS Pt R RSB gER: T8 Tcluding, bu
ected from nenory correspondlng to the |l ast device
not hrrilsedt typaed@itélpm%%aiaw B 28 g Mitieplayr oF APPifeiod pitveim Beginning in
If a negative determ nation is nmade, step 790 is
step 81hvioketlis mpieded with adest of miphaminesici charaiée ersa displaie et car stereo
the user has specified a device type. If a negative
or viddetsgstemnathiodist sowlddecludt &p Ribsi A theughvokedwvsld as Hiag numbers 0
the user can specify a device type. |If a positive
througtled. efirisieptilaNthcsusenden sisdetp o/ @sied alphunkeacic vietiedn which can be
protocol conversion software block is selected from

specifidB MY 3rHIQhE @l‘ﬁﬁ@%ﬁj iRglidtousifeostevi aRrs Regtdlt @d thy cih&ereo or video
user. In step 800, 20 the protocol conversion software
systen?%rﬂg;%?g%&gr%fﬁﬁq dnPe fhel RBGRINARY: BESbdd HIEBITRAY, J&Ronally, if an

alphanumeric keypad (or touchscreen interface) 1s provided on the car stereo or video system, the

user can directly enter the desired alphanumeric character.

When the desired alphanumeric character has been specified, in step 816 a remote
database is queried using the alphanumeric character. The remote database could comprise a list
of songs stored in one or more after-market devices integrated by the present invention for use
with the car stereo or video system. In step 818, a list of potentially matching songs is retrieved

from the database and presented on the display of the car stereo or video system for perusal by
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805, instructions to be exchanged between the car
stereo or video systemand the after-nmarket device
are converted using the software bl ock to all ow
conmuni cati on between the devices wusing conpatible
formats. Accordingly, the logic of FIG 15 allows a
single interface having 63 nultiple protoco
conversion software blocks to be used integrate a
plurality of after-market devices with a car stereo )
the uQﬁr vV p;d@@ng%ﬂ%ﬁxp ustrgpeqigeqd ghedear e hietliss peyid mfrlude all songs in the
processing logic of the nultinedia device integration
remo datahasen lovinghtitlpy éarenttisishuegtnnong, withdibeatetidr Géiier & Isjep 820, a
at 810, for allowing a user to quickly navigate
determbraooig s aade sis tof whathgsa alsieniesory amprearsaifit te - livarakétis immediately
devi ces using the controls of a car stereo or video
view#¥s benthé fiast, wahdugatl@fing 6BONsUR) scrdli Brdi@hhodd 1@l oWsa positive
a user to quickly select a song froma list of songs

deter@Matib Rl BacdRNsi8f 823 teihv ARk &hedRVIhE @esfu%ﬂ thQYs‘ s@gecféﬁ btyl'iﬁe user and

car stereo or video system and coul d be appli ed
retrie%{%itq’r%tﬂ%oa?{é?’-ln{%}[l%z gngéafotr o Ciiyg‘%{clﬁlethe gagvs'te?g %ﬂy\ggécgg)cﬁ L

an MP3 pl ayer or Apple iPod player. Beglnning in step
812, a user is provided wwth a |ist of al phanuneric
characters on a display of the car stereo or video

I | ud he .l h .
S)ff? g%enkm\é nP Itﬁ’at | ﬁcgega?]lu e e?el A ay ?rﬁ r1t H%He gltl ts en %ﬁiét teré)ggﬁpls invoked,

B user can specif red al nuneri c. character,
Whef%h rPSE’:fa‘f‘?“bgé’eC‘gb %‘llé‘aniﬁ pé*a%v?rf)cr@ latages Ligtetth oqtjsiqreo or video

using one or nore controls of the car stereo aor video
systerg.g Fﬂ%@ﬁ?{ﬁﬂﬁ tb‘? &89 1ﬁ§1agy Saed o Bdetterned ded fegesired song is not
character has been highlighted, or optionally, if an
visible ingha Heiraf spegskesad sqroting othe Hes ceerefina tler quecie by péding an additional
provided on the car stereo or video system the wuser
alphawamerdi abeccley. dhtigrfot treingdsithe dsealcpin spaeifgrthe lettessr ‘ed¥eto. search for
When the desired al phanuneric character has been
songs $ipdag titled(or iartissd) dpgiBhmgavitemd ta@ter2 At Bbases2§ the remote database
queried using the al phanuneric character. The renote
of theUdcaBasiet @OUL 6 iCOMPIl 38ing thé Specified letters. In step 828, a list of potential
matches 1s presented (o the user at the car stereo or video system. In step 830, a determination is
made as fo whether the desired song appears in the list and is immediately viewable without
requiring the user to scroll through the list. If a positive determination is made, step 822 is
invoked, wherein the user can select the desired song for retrieval from the after-market device
and playing on the car stereo or video system. If a negative determination is made, step 832 is
invoked, wherein a determination is made as to whether a threshold number of alphanumeric
characters has been specified by the user. For example, a maximum threshold of 3 alphanumeric

characters could be specified, or any other desired number. If a negative determination is made,

steps 824-832 are re-invoked in the manner disclosed herein to allow the user to specify
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of songs stored in one or nore after-market devices
integrated by the present invention for use wth the
car stereo or video system In step 818, a list of
potentially matching songs is retrieved fromthe
dat abase and presented on the display of the car
stereo or video systemfor perusal by 64 the user.
For exanple, if the user specified the letter "A'" the
iy t S not e data
additi?]lgﬁ\/ ?Wéaqlin&qugsc‘flelagegaﬁq g]tl%yn%ﬁ é!&ﬁ nﬁamo ng%? a56-¢ IH“ & HO& 1tv8 ﬁetermmatlon
is ma%@elﬁlg]glcggqeq S%y%g@r&gﬁggé%gg}ggs:q?}gttiﬁeeuq%?g%eusg%olfgnough the list of
imredi ately viewable by the user, w thout requiring
retrieved songser rensaisibe processkiasiishoseh én FIG116 tpfoegingdueit qugey. 5
determnation is made, step 822 is invoked, wherein
the desired song is selected by the user and
retrieved fromthe after-market device for playing on
the car stereo or video system In the event that a
nEHGEL 1 Ve adkigramishatvingran aothedembadiseripo 8RO preseng pnv8Rdon, indicated
is invoked, wherein the user can specify an
generAGdit 1850 &heralnph phwstey iof ceaialdeatesudt igteflaRdoRingSt gihgle interface
or video 10 system For exanple i f the user

852. AR{ UbddcusPee bf é@fbihieor &tde®ices fan BN Ghtdgh@ed Fius€dith a car stereo
song is not visible in the Iist of songs w thout

or v1d§(9 EQkdr) 'ﬂgin tﬂt&?mlt'é?drce &30 r"que 1H@rt‘éig@8§u"ﬁ<5ﬁéep¥ pﬁle'jt?g)f%rts 858 for

Itional ~ al phanuneric character. Thus, for exanple
conneétm%gs%ﬁ(ge&?% nﬁfﬂ%?ﬂeéﬁ’l ?%trgl%gir ?éJufeers a dggrl pr?%tlosn%e%rl %Ian{lﬁéon with a car

stereo é)fr tVé(fGOnSgP N Eé% pgltése gggégglﬁgg dcoaiglrﬁegaq}h%mgg W?g 1r¥prt11? port, and
letters. In ste 328, list of potentjal 15 ches

could V%WEP%@SH}%H’OPG et bdevies e E‘é‘?g‘%‘F%réB&‘&P“ degt? interface 852
system In step 830, a determination is

includgihiafogeation KlecHpairy 836, sévg! eovibiaelade any q*r@@@ §1160t5ﬁm091 dstsciosed herein
i mredi ately viewable without requiring the user to

for integratiid a plhvaditpgdl axtrandlidsyviced.f a positive determ nation
is made, step 822 is invoked, wherein the user can
select the desired song for retrieval fromthe
after-market device and playing on the car stereo or
video system |If a negative determ nation is nade,

step 832 is
As shown in FIG. 17, a CD player 860, a digital media device 862, a satellite tuner 864, a

video device 866, a cellular phone 868, and an auxiliary input 870 are connected to the interface
852 and integrated for use with a car stereo or video system. The CD player 860 could comprise
any desired CD player or changer. The digital media device 862 could comprise any portable
digital media device, such as an Apple iPod, MP3 player, MP4, player, WMV player, portable
music center, or any other desired device. The satellite tuner 864 could comprise any desired
satellite tuner, such as an XM or Sirius tuner. The video device 866 could comprise any desired

video device, such as a DVD player. The cellular phone 868 could comprise any cellular
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20 invoked, wherein a determnation is nade as to
whet her a threshol d nunber of al phanuneric characters
has been specified by the user. For exanple, a maxi num
t hreshol d of 3 al phanuneric characters could be
speci fied, or any other desired nunber. If a negative
determnation is nmade, steps 824-832 are re-invoked
in the manner disclosed herein to allow the user to
speci f 65 .addj ti onal  al phanuneric characters for
teleph@ﬁ@lc%)a[y%e ?ﬁé@%%ﬁ“ég da¢ ésg)gglg_mqlqic g7 ﬁglbeptfi"li@% The auxiliary input 870
determnation is made (threshold net), then
could yogwiiss japy dedrad eragrasl daveret hdny desiregsinbse o lintetines $§h could be
the list of retrieved songs or repeat the processing
intercaipmeied g edhidynchalied”)1 6Furtheh gt mtafave W5 wenld, fobm plat. of B existing car
is a diagram show ng an anot her enbodi nent of the
stereopoesiiod dyseent iConirol pditkatedmapdadeal tohnatte@50,the interface 852 is
wherein a plurality of external devices are integrated
providéditRGugh SleRg} QerlebbLl{ias systd®®2. Any desired nunmber or
conbi nation of devices can he integrated for use with
a car stereo or video systemusing the interface 852.
The interface 852 houses a plurality of ports 858 for
connectd I r I ' de oo
S PARGE R AR AR R R 1Flapll, £1L %4 P yp RS ot Morogoing

ereo

vi.deo syste The rts.858 and 856 uld be any
desorifi iR PLR G SOl St ke et d vary dependi ng
upon the types of devices to be integrated.
Additionally, the interface 852 includes integration
el ectronics 854, which could include any desired
el ectronics disclosed herein for integrating a
plurality of external devices. 15 As shown in FIG 17,
a CD player 860, a digital nedia device 862, a
satellite tuner 864, a video device 866, a cellular
phone 868, and an auxiliary input 870 are connected to
the interface 852 and integrated for use with a car
stereo or video system The CD player 860 could
conprise any desired CD player or changer. The
di gital nedia device 862 could conprise any portable
di gital nedia device, such as an Apple iPod, MP3
pl ayer, MP4, player, WW player, portable
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20 nusic center, or any other desired device. The
satellite tuner 864 could conprise any desired
satellite tuner, such as an XM or Sirius tuner. The
vi deo device 866 could conprise any desired video
devi ce, such as a DVD player. The cellular phone 868
could conprise any cellular 66 tel ephone capabl e of
downl oadi ng and storing nmusic or video files. The
auxiliary input 870 COU|%Q§gﬂﬁ$Lse any desired
external device. Any desir er of interfaces 852
Qoufd be interconnected ("daisy-chained"). Further,

Whatigglapngddss ace 852 could form part of an existing car
stereo or video system Control of the externa

. deVint@sdCRPNEFERH: tiosdnBard el fiRethadar deSice Trdh QVdad@Ebreo system
t hrough the car s%ereo or video system Having thus
Conmggggyibed the invention in detail, it is to be
undérstood that the foregoing description is not
intended to limt the spirit and scope thereof. 67
CLAIMS What is clainmed is: | . A nethod for
retrieving a song froman after-market device froma
car stereo system conprising: -allowng a user to
spaeing ansalphasd el alphhaibaicethusitdagutantsotds of the car stereo
the car stereo system querying a database of songs
systeN the after-market device using the al phanuneric
character; displaying a list of potentially matching
songs in the after-market device on a dsplay of the
car stereo system and allow ng the user to select a
desired song fromthe list of potentially matching
songs for
querying a database of songs in the after-market device using the alphanumeric character;

displaying a list of potentially matching songs in the after-market device on a dsplay of

the car stereo system; and

allowing the user to select a desired song from the list of potentially matching songs for

playing the desired song on the car stereo system.
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pl ayi ng the desired song on the car stereo system 68
2. The nethod of claiml , further conprising allow ng
the user to specify one or nore additiona

al phanumeric characters using the controls of the car
stereo system 3. The nethod of claim 2, further
conprising querying the renote database using the one
5 or nore additional al phanumeric characters and

2 SRR RS RorBS A oS gy ane or

of claim1. wherein the step of aIIOMAng t he

addm@%r@%@ﬂ%@& Fhpraciees uskppiha Aot of Ep aiua%ftr@? SYSBHPr i ses

3.

providing the user with a Iist of al phanuneric
characters on 10 the display of the car stereo and
allowing the user to select a desired character from
the list of al phanunmeric characters. 69

The method of claim 2, further comprising querying the remote database using the one

or more additional alphanumeric characters and displaying a second list of potentially matching

songs on the display of the car stereo system.

4,

The method of claim 1, wherein the step of allowing the user to specify the

alphanumeric character comprises providing the user with a list of alphanumeric characters on

the display of the car stereo and allowing the user to select a desired character from the list of

alphanumeric characters.
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