TI TLE: MULTI MEDI A DEVI CE | NTEGRATI ON SYSTEM 5 SPECI FI CATI ON BACKGROUND OF
THE I 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 nmultinmedia device integration systemfor

integrating after-market conponents such as satellite receivers, CD

pl ayers, CD changers, digital 15 nmedia devices (e.g_, MP3 players, M4

pl ayers, WW pl ayers, Apple iPod devices, portable nedia centers, and

ot her devices), D gital Audio Broadcast (DAB) receivers, auxiliary audio
sources, videbt'l#évices (e.g,MDUDIMESfarBEYICRINUEGR AtIebRRMREES,; and ot her
devices for use with factory-installed (OEM or after-narket car stereo
and video systenms. RELATED ART Autonobil e audi o systens have continued to
advance in conplexity and the numsrE@iicApidQns avail able to autonobile
purchasers. Early audio systens offered a sinple AM and/or FM tuner, and
per haps an anal og tape deckal®Grb h PGk £ £8:~8r t racks, and ot her
types of 5 tapes to be played whil EMGTP& ﬁ%sf yeReuo y systens were
closed, in that external devices could not be easily integrated therewth.
Wth advances in digital technol ogy, CD players have been included with

aut agobil e audi o systens. Oigi nal Equi prent Manufacturers (CEMs) often

produce rgRrp Brer8AINIgNAGNED 10 players and/or changers for allow ng CDs
to be played whiTe driving.” However, such systens

The present invention relates o a multimedia device integration system.  More
spectfically, the present invention relates to a multimedia device integration system for
integrating after-market components such as satellite receivers, CD players, CD changers, digital

I5  media devices (e.g., MP3 players, MP4 players, WMV players, Apple iPod devices, poriable
media centers, and other devices), Digital Audio Broadecast (DAB}) receivers, auxiliary audio

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

factory-instatled (OEM) or after-market car sterco and video systems.



often include proprietary buses and protocols that do not all ow
after-market audi o systens, such as satellite receivers (e.g., XM
satellite tuners), digital audio broadcast (DAB) receivers, digital nedia
pl ayers (e.g., Apple iPod, MP3, MP4, WW, etc.), CD changers, auxiliary

i nput sources, video devices (e.g., DVD players), cellular tel ephones, and
the like, to be easily integrated 15 therewi th. Thus, autonobile purchasers
are frequently forced to either entirely replace the CEM audi o system or
use sane throughout the life of the vehicle or the duration of ownership.
Even ﬁgﬁéﬁggcé&Lradlo is replaced with an after-market radio, the
after-market radio also frequently is not operable with an external

devi ce. 20 Aulparbileandie sprions bimowakniet egrpiargvaforlentridtthauinbcand
video systenms with existing car stereo and video systens is that signals
gener atrgdnpyvhibble wystensbikrmircnsgs.opialgtardio §oromet sffercdndiape Abt awd@abl e
of being processed by the after-market system Additionally, signals

gener afMdubyt, bitepahieranndrakgt tapy 8¢@nioahBo@ingQakdttias, [B-@ikk eir@lr yhEofypad oft hat
is not recognizable by 9 the car stereo or video system Thus, in order to
I ntsegrapd @he PlayoBiMek dSiYElze WachVehdly S%tepls W&e GRYsed, Sh AL x@AMI MM@@, DMRL ens,
it is necessary to convert signals between such systens. It known in the
art to,RLO¥S PR agﬁtnyg@n@xpan5|on modul es for CEM and after-market 5
car stereos for allow ng external audio products to be integrated with the
car stereo. However, such expansion nodules only operate with and all ow

i ntegration of external audi o products nmanufactured by the sane

cavel ite Bkt EhdRbnr iR b beehnefiel b i afimetdte wi o
ﬁgn%M i?);sgrat%%%o@fm agéjﬁ%gtdlﬁdlﬁ%%flgggrrs (OQEgM%no Jntpergc_lurggrcia(re stter%gsr ha{v?rggl 8D
10 players and/or changers for allowing CDs to be played while driving. However, such systems
often include proprietary buses and protocols that do not allow after-market audio systems, such
as satellite receivers (e.g., XM satellite tuners), digital audio broadcast (DAB) receivers, digital
media players (e.g., Apple iPod, MP3, MP4, WMV, etc.), CD changers, auxiliary input sources,
video devices {e.g., DVD players), cellular telephones, and the like, to be casily integrated
15 therewith. Thus, automobile purchasers are frequently forced to either entirely replace the OEM
audio system, or use same throughout the life of the vehicie 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.

20 A particular problem with integrating after-market audio and video systems with existing
car sterco 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

generated by the after-market system are also in a proprietary format that is not recognizable by



10 existing expansion nodules only serve the Iimted purpose of integrating
equi pnent by the sane nmanufacturer as the car stereo. Thus, it would be
desirable to provide an integration systemthat allows any audi o device of
any manufacture to be integrated with any CEM or after-nmarket radio

system Further, radio-frequency (RF) transmitters and cassette tape

adapt ers have been developed for allowing nusic froma device external to
a car radio, such as a portable CD player, 15 to be played through the car
radio uzliﬂng tge FM r_(g(:vei ver or the cassette deck of the radio. However,
such syd$4%¢ps s@re ofvidae gystome Thas,i inteeddres aNERatc ane-- g9 ik vjde hiagh
fidelity. Moreover, it would be desirabl e%t o] ggg[vlgglgggr‘?/slaﬁitgedé'g}ﬁxp%)t%gsc%t em

t hat notteowl apdacdvoayasms, Nt R @eddst LD 1Pl s P Sis B0 vi.deo devi ces that
are alien to a given OCEM or after-nmarket c%r sg sctnegde%glsg?tc'\lllﬁdeo system
but also allows for information to be exchanged between the after-market
device and the car stereo or video system For exanple, it would be

desirabl e t o neWh3E 1R 2SS ein station, track, tine, and song
i nformation can be retri e[vi%g‘fq?%\gﬁ({%lemgﬁ‘ct°éﬁp9%‘?1k‘8?3”(i%ﬁ?i' M pgd plietiserkeand

transm if-ed.f : reo or. video system for display thereby, such as
3 at an LCDrp%n%rg%@'glﬁz&gglrd?éi{@?é’émgﬁ‘tso% Rrigtegratadoyah dicseir sterpandvseat, a

car vid m _Such, information could be transmtted and di spl ayed on
OB BT, Meiles AL

both hardwi T ar "STEPR A AP ebits st eiew [néeegationr efdideriain stdib |pestiicry

dashboalglglgufocr r%t ott er locations within the car), or integrated for display

on one P W ed byt FENG ARY EpIHIeE &5 [the BEM éniteradindiesys tseii®o, 0per aahplaniat h

gr aphi ca (%i sgcl ay 5 panels. Additionally, it would be desirable to provide
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t han one device, such as a CD or satellite receiver and one or nore

auxi | | dnapustied 8y TR T4 ogai efdrymartdt €0 RN R Alth YW gy RRIWE MR . S FYE;

usi ng the existing ’ ’
existing expansion modules only serve the limited purpose of integrating equipment by the same
manufacturer as the car stereo. Thus, it would be desirable to provide an integration system that
allows any audio device of any manufacture to be integrated with any OEM or after-market radio
system.  Further, radio-frequency (RF) transmitters and cassette tape adapters have been
developed for allowing music from a device external to a car radio, such as a portable CD player

15 to be played through the car radio using the FM receiver or the cassette deck of the radio.

However, such systems are often prone to mterference, and do not provide high fidelity.

Moreover, it would be desirable to provide an integration system that not only achieves

mtegration of various audio and video devices that are alien to a given OEM or after-market car

20 stereo or video system, but also allows for information to be exchanged between the afier-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



controls of the car stereo or video system 10 Accordingly, the present

i nvention addresses these needs by providing a nmultinedia device
integration systemthat allows a plurality of after-market devices, such as
CD pl ayers, CD changers, digital nedia devices (e.g., MP3 players, M4

pl ayers, Apple iPod, WW players, portable nedia centers, and ot her
devices), satellite receivers, DAB receivers, auxiliary input sources,

vi deo devi ces (e.g , DVD players), cellular telephones, or any conbination
thereof, to be 15 integrated into existing car stereo and vi deo systens

whi | e 2APT SMThBrichp HIGEET Berep 67 BB OdF 9p nmgls Plan parghgiolcdptiradea osker p$1¢9\1/1| ded
from the car stereo or video system 4 SUVMARY OF Tfil; 1INVPNTION 'file

pr eseneiopmgtemt ¢avd beiransagitedaral diapleyadeeh hotuéwi'c@él-dclmaeg&emoi oW gygat sistenGne or
nore after-market audi o devices, such as CD players, CD changers, digital
medi a (deviralss ifigtaljed inMaShboptdaye nsothMPdcglony erithin WWeMap)| ayiercgratdpfilr eispRed
devi ces, portable nedia centers, and other 5 devices), satellite receivers
(e. 9. onXMeosr Sbofd stFtWRE OF \geefpﬁ)oallglegllvt:@haca@dyaerhg opelaBst wi{tbAMRphida@ @RS , Or
auxi liary input sources, can be connected to and operate with an existing

St 8r eQandy. St tioRa 1@%9@% H&iraB1dGH pﬁ‘éw@@ a %Mlﬁ@&asée%fc%%ﬁ%ﬁatu%ms%teﬁn
after-market car stereo system installed in the autonobil
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avai |l abl e port the car stereo, such as i nput port, a sat

i nput % onnectl car_stereo.s mis an
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that is s car ereo to keep same in an operatlonal state and

t
r espofi&t{R @?%&8§?éﬁﬁg?0 S S %i gnal s. Conmands generated at the contro

panel are received

10 Accordingly, the present invention addresses these needs by providing a multimedia
device integration system that allows a plurality of after-market devices, such as CD players, CD
changers, digital media devices (e.g., MP3 players, MP4 players, Apple iPod, WMV players,
portable media centers, and other devices), satellite receivers, DAB receivers, auxiliary input
sources, video devices (e.g., DVD players), cellular telephones, or any combination thereof, to be

15  integrated into existing car stereo and video systems while allowing information to be displayed

on, and control to be provided from, the car stereo or video system.



by the present invention and converted into a format recogni zable by the
after-market device. The formatted commands are executed by the
after-market device, and audio therefromis 15 channeled to the car stereo.
Information fromthe after-market device is received by the present

i nvention, converted into a format recogni zable by the car stereo, and
forwarded to the car stereo for display thereby. The formatted i nformation
could include information relating to a CD or MP3 track being pl ayed,
channel, song, and artist information froma satellite receiver or DAB
receiver, or video informatiddMMoRYGDE ToIE INoreNexirer nal devi ces connect ed
to the preser% 20 invention. The information can be presented as one or
nmore nenus, tektRigient orvegraphiaal o premmbstif 06vidi splaw: on.20.,LCR di spl ay of
t he radim?, allowing interaction with the user at the uregldslygf.&mAC@SEI?i‘ AY bor t
may be piievimdedt hudio akviow Bghpercpblg-exicer Aak.audi.o. devi ces to be
connected to the interface of the lp?lrﬁlsent invel éfarly’odr{.llzg Iﬁl%‘ﬁ%ae‘éhﬁcﬁﬂ'ﬁn@ﬂﬁ of
the presbnersi Mhplages, &MVabmiGPUL,HEV] .S provided foyr integratin

both an external audio devi g% %nd aﬁﬁadgﬁ idé‘flf/(ps"r Hﬁﬁ?qﬁwr‘??‘f{‘%ﬁelt'ﬂm aird other

af t ef - maekieds),C adtelfleLF@Bivers T, USAl CAaR. sel ect. between the external audio
devi ce and the auxili aryelisnp ? u%s?\lﬂn(ar Sﬁélscgﬁ'fiﬁf?%%@fmt Helie droadeaste@) AR he

i nventi eeds) RULQNAL ALl ect the type of device connected to the 5
auxiliary input, and )% n 35%%‘%‘2&33%%&&%’?1&%0%‘ Gatrdsenarae . willn annotsties stereo
enbodi ter®fn 1 nt_ invention, an interface is provided for

int egrgt%iQ neg a %@ﬁ%ﬁﬁys%*l déﬁ%dﬁgrcfﬂ flAsO 6YSou Pt ais aligrtarmat @x isstdongsear

stereo syshem, - yUser gﬁm igl ect between the auxiliary sources using the
control panel of the™dr®st Bt Bereina wrtemomoenatt erandeniceictsautdh theldr depoces

can be Jt%e Q%Ea%fie vgnt hf he auxiliary input sources, and a user can swtch
bet ween theé port ol the car sterco, such as a CD input port, a satellite input, or other known

10 type of connection. If the car stereo system is an after-market car stereo system, the present
invention generates a signal that is sent to the car stereo to keep same in an operational state and
responsive to external data and signals. Commands generated at the control pane! are received
by the present invention and converted into a format recognizable by the after-market device,
The formatted commands are executed by the after-market device, and audio therefrom is

15 channeied to the car stereo. Information from the after-market device is received by the present
Invention, converted into a format recognizable by the car stereo, and forwarded to the car stereo
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 DAR

receiver, or video information from one or more external devices connected to the present
20 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.



audi o device and the auxiliary input sources using die car stereo. Devices
connected to the auxiliary input sources are inter-operable with the car
stereo, and are capabl e of exchanging commands and data via the interface.
15 I n anot her enbodi nent of the present invention, an interface is provided
for integrating an external device for use wwth 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-narket
device external to the car stereo or video system an interface positioned
wi t hi n t he In@aembpdinest of thy persentgpeandianandiabonné deder araiddet fonatesptingt er eo
or video systemand the after 20 market device for exchangi ng data and

audi o toth wi dewrsi gndib sichiet wed mnt heilcay ugtueveth ar OkiMeo afteystagmt amdstthe.
after-market device; neans for processing and di spatching conmands for

cont r OHel wsgr ¢dneschlt Batwaar thetexdewd] cadiordick had ety asdiigre dnpon uvindelke SyngbBmM i n
a format conpatible wth the after-market device; and nmeans for processing

and dicfRh@¥indedat ankrigmenkiBe ah ta@tormickey dct@ctd{ﬁt”tﬁ% oNdevicH &nddte®to tifte car
stereo or video systemin a format conpatible with the car stereo or video

sy3t e, AphehidRidkehe 4R GRn aaUlAsgaapri se one or more of a CD changer.

CD pl ayer, "~ satellite receiver (e Mor Sirius), digital nedia device
(e.qg., MP3, MP4, WW, or Apple |Pod device), video device (e.g., DvD
pl ayer), cellular tel ephone or any conbinati on ther eof. 5 I n another
enbodi nent ,of t ent ention,.an intert
i ntegrating" 3‘10‘@%%0 F“‘f%l }é}? EFHIVGRL AP |1P %Cgr‘s E‘Eoéfdég%g“r“’\ﬁg&aé‘d}ga
syste The)gg m conpri ses a stereo or video sxstem a cellular
a1

t el epROHRIE pryigpyt ﬁ%“ré‘ésrwgﬁéfl%‘sfi?g (AT FEGeS SISt AdYicn TP SPieaicetween

the auxiliary sources using the control panel of the car stereo. One or more after-market audio
10 devices can be integrated with the auxiliary input sources, and a user can switch between the
audio device and the auxiliary input sources using the car stereo. Devices connected to the
auxiliary input sources are inter-operable with the car stereo, and are capable of exchanging

commands and data via the interface.

15 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 stereo or video system; an interface positioned within the
car sterco or video system and connected between the car sterec or video system and the after-

20 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



connected between the car stereo or video systemand the cellular tel ephone
for exchanging data 10 and audi o or video signals between the car stereo or
vi deo system and the cellul ar tel ephone; neans for processing and

di spat chi ng commands for controlling the cellular tel ephone fromthe car
stereo or video systemin a format conpatible with the cellular tel ephone;
and neans for processing and displaying data fromthe cellular tel ephone
on a display of the car stereo or video systemin a format conpatible with
the car stereo or video system 15 In another enbodi nent of the present

i nvent i Beviceen & displny atécicsr gerov boeded SstdnNfn@OAhANGmpARL &XHBT Raka il de0, ,
systemfor use with a car video system The system conprises a car video

syst em vialno afstan - s iedr-ivirdeedRY c6@d e¥t 8 Rl nel ~ rryldeo system an
interface connected between the car vidgé sié?%ﬁ$§§89?63y§ LB ﬂﬁ%*”’

vi deo dewillie aivenxebanding dala, iRl &egmv%g(x!g?mgg@%ﬁgwg gﬁgggfeﬂg

car video system and the after-nrar vi deo deviC

and di sipatiebiibg, ¢iRBBRLS L $ORLIQLL NG the after-market video device from
the car vide(a)gsystemin(a%?orrratpk%1 ¥y FBVgﬂﬂﬁ?ﬂgfﬁé“é?@@@ﬂﬁﬁﬁwéﬂfvﬁdeo
device; and neans for 7 processing and displaying data fromthe
after-market video device on a di splay of the car video systemin a formt

conpatible with the car video system The present invention also provides

an i nt er f acgnfhgbhbt@Yaahbn urality of after-market 5 devices for use
with a car stereo or vigeé g§?% &?%?!Hﬁxgm?iﬂbF@”?ﬁFé?Wﬁ&@?dﬁ%“ﬁﬁ@a“ﬂga

W th o enre i PRaR P B AR S Dna i el - The weteruemsises a opl st 1y
of ;Confoir.gj}i'(fe%t éle%nJ, %@e‘ﬁlﬁ?&rit&e[glbo%eie?(%eengla}tg eth(]:, 2{11 ?tgreegigry\iiggo ?ystem; an imnterface
cdnnected between the car stereo or video system and the ceil.t.ﬂar telephone for exchanging data
10 and audio or video signals between the car sterco or video system and the cellular telephone;
means for processing and dispatching commands for controlling the cellular telephone from the
car stereo or video system in a format compatible with the cellular telephone; and means for

processing and displaying data from the cellular telephone on a display of the car stereo or video

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

In another embodiment of the present ivention, an interface is provided for integrating
an external video system for use with a car video system. The system comprises a car video
systemy; 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

20 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



first device type corresponding to the car stereo or video systemand a
second device type corresponding to the after-nmarket device; and a
plurality of protocol conversion software blocks 10 stored in nenory in the
interface for converting signals fromthe after-market device into a first
format conpatible with the car stereo or video systemand for converting
signals fromthe car stereo or video systeminto a second format
conpatible with the after-market device, wherein at |east one of the
protocol converS|on software bl ocks are selected by the interface using
set t | mgesgne ppredisplayigs datp ‘6‘?‘“é]éw@‘ﬁ;ﬂ%lf‘?‘o‘ﬁd‘f%%é@son # Hisplothdie entystenent |
t he system conprises an 15 interface in electrical comunication with a car
st er eGyBemMyi ddonyy serapatibhelwah Uxf eee vidgaskeéem. device; first and second wiring
har nesses 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 wi ring harness includes a second el ectrical
configuration corresponding to the after-narket device and a plurality of
protocol conversion software bl acks stor Ln. meno g E nterface
for convertii§ EPYHATLUPR GHP MRV dtsag D HH%IE@/& "hP‘d)‘f Ly p %‘JfoW t
coppatible wth the car stereo or V|deo systen1and for converting signals
from URECEAIOr P IEY Al $leawbOk e RyStGIh Lgng amﬁwtﬁré%%atfn@@ﬁﬁaﬁ)pgmnw th
the after-market device, wherein at |east one of the protocol conversion
sof t wélreesyistest kampifses gieirberfase ibylachisal ennampnicetianswitly atchestticp or vided sgdoond 8
el ectrical configurations of the first and second w ring harnesses. A
pl ur akind yn efterampikagddvagen e pdaslityodrobigypnriowi megefom theimgfatifogspacifyiog al i ty
of devices. The present invention also provides a nethod for integrating an
af t er findrdegfcedgyt centpondingusetheidah s@re@asr sided egsem whdlaosesyst éMice type
conprising the steps of interconnecting the car stereo or

corresponding to the after-market device; and a plurality of protocol conversion software blocks

10 stored in memory in the interface for converting signals from the after-market device into a first
format compatible with the car sterco 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 settings
of the plurality of configuration jumpers. In another embodiment, the system comprises an

15 interface in electrical communication with a car stereo or video system and an afler-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 hammess includes a second electrical configuration corresponding to the
after-market device; and a plurality of protocol conversion software blocks stored in memory in

20 the mterface 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

3



video system and the after-market device with an interface; determning a
first device type corresponding to the car stereo or video systemand a
second device type corresponding to the after-narket device; |oading a
protocol conversion software block fromnenory in the interface wusing the
first and second device types; converting signals fromthe after-nmarket
device into a 10 first format conpatible with the car stereo or video
system usi ng the protocol conversion software block; and converting

signal s Irom the _car stereo or video systeminto a second fornmat

conpat i BISET R IR1 iRt & hesfikieanddesdindey sz hgriches PRI @@Ly ONMES §hGises

sof tware bl ock. 9 BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her

i npor t aft" Yojravided Bridntegsating esluoficg biddviveent i on wi | | be apparent from the
followi ng Detail ed Description of the Invention, taken in connection wth

t he acconpanying drawings, in which: 5 FIG 1 is a block diagram show ng
the multinmedia device integration systemof the present invention. FIG 2a
is a block diagram ghovvi nqq gn al ternate enbodi ment of the nultinedia device
10 integration BystTeMVGRIThEspPevERs 4 mobad fanintaghuing an dicChapkayievice Sor
intesgrated wth a car radio. FIG 2b is a block diagramshow ng an

al t &r nat'€ "EnbdAinEHEC 6F Vidse Shilemi srsatisintethie seeps mif égeabioRtisy Steedi oferdong:
present .invention, wherein a MP3 player is integrated with a car radio. 15
FIG 2¢"f%0 arsteard dhagheamnetionidageaiwitl terinatfe:cerediniBmt aofirst Avice type

mul timedi a device integration systemof the present invention, wherein a
sat el | jPECHIONMHAR 1 desetar sterécsoi nitleg kat@a andt tahecond device type corresponding to the

after-market device; loading a protocol conversion software block from memory in the interface
using the first and second device types: converting signals from the after-market device into a
10 first format compatible with the car stereo or video system using the protocol conversion

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

compatible with the afier-market device using the protocol conversion software block.



a car radio. FIG 2d is a block diagram showi ng an alternate enbodi nent of
the multinmedia device 20 integration systemof the present invention,
wherein a plurality of auxiliary input sources are integrated with a car
radio. 10 FIG 2e is a block diagram showi ng an alternate enbodi nent of the
mul ti medi a device integration systemof the present invention, wherein a
CD player and a plurality of auxiliary input sources are integrated with a
car radio. 5 FIG 2f is a block diagram showi ng an alternate enbodi nent of
t he present invention, m&mwel ver and a plurality
of auxiliary input sou 4 dio. FIG 2gis a

bl ock di agram showi ng an alternate enbodl ment of the present invention, 10
wherein a NBSSplusy@herdnwporaniabicsts oy ferugs of liedryeniiap uill de appasenidran the
integrated with a car radio. FIG 21t is a block diagramshow ng an

al t er ratlewvigbldetpieshPegstriptine obrtbs ditentionueakdnom, comeeieimwathpthg ragtdrnyanyfng
auxiliary interfaces and an audi o device are integrated with a car stereo.
15 Fl @ra8ags,snahgily cuit di agram showi ng a device according to the present
invention for integrating a CD player or an auxiliary input source with a
cas radio. FIG 3bis a circuit diagramshow ng a device according to the
present invention for integrating both a CD player and an auxiliary i nput

source W t hFr@. caks & b, d"ﬂ%@ﬁlekiﬂ)\)&lh@ tl@lnu%gnéﬂ@%%'&tc@ngtetgﬁﬁoﬁ‘%Ltlehlaéﬁ’ tenput
are switchable by a user 3eis acircuit diagramshow ng a device

accor ¢jAgntiQvdfignPr esent invention for

FIG. 2a is a block diagram showing an alternate embodiment of the multimedia device

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

FIG. 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.

5 FIG. 2¢ is a block diagram showing an altemate 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
20 integration system of the present invention, wherein a plurality of auxiliary input sources are

integrated with a car radio.



integrating a plurality of auxiliary input sources with a car radio. Il
FIG 3dis a circuit diagramshow ng a device according to the present
invention for integrating a satellite or DAB receiver with a car radio.
FIG 4a is a flowhart show ng processing |ogic according to the present
invention for 5 integrating a CD player with a car radio. FIG 4b is a
fl owmchart show ng processing | ogic according to the present invention for
integrating a MP3 player with a car radio. 10 FIG 4c is a flowhart
show ng processing |logic according to the present invention for

i ntegrating H(sareb hileck deghmehowitgharbaltaiaté adbodinfchGor dhe mtﬁuﬁﬁeém%@ff&@”
showi ng processing | ogic according to the present invention

i nt egr anicggtian phueal ditdic plesaitXinkédion, WABKE §QUD GBS ehid 4 gal&ﬁfutyr Wét&ma]rg
FIG 4e is a flowhart show ng processing |ogic accordin present

i nvent iigputfOirced &t @8R4tk i1k 1R Rlagyer and one or nore auxiliary input
sources with a car radio. FIG 4f Is a flowhart show ng processing logic

according to the present invention for 20 integrating a satellite or DAB
receiver and one or nore auxiliary input sources with a car radio. FIG 4g

is g flowchay r SSI | ogl C rd| to th present invention

for  integrat Fn%hg%gmg (R%am gw Zf'l? ﬁ%hmea% 9* lﬁﬁlﬁf’se%lﬁlﬁ’@é@% th

a car a ro rt showi rocessing | ogic accordin
tot he%%lr%g@g % Péltglgllgae [P]gﬁ recgpver an urahty O?aumparg input souxceg are n?tegidtcd with a ?

car radio.

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

10 wherein a MP3 player and a plurality of auxiliary input sources are integrated with a car radio.

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

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

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

mtegrating 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

20 player and the auxiliary input are switchable by a user.

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

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



allowing a user to switch between an after-market audi o device and one or
nore auxiliary input sources. 5 FIG 6 is a flowhart show ng processing

| ogic according to the present invention for determ ning and handling

vari ous device types connected to the auxiliary input ports of the
invention. FIG 7a is 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 FIG 7a. FIGS. Sa-8b are
perspective views of another enbodi ment of the docking station of the 15
present i nvaYGiBhis dusitet disgramysBovme arilevirsraenosdigeve 21@3 PSS rAYGEAn 4955t em
of the present invention incorporated therewith. FIG 9 is a block diagram
showi niglogriting epiehienesDoB epmvdodki neprsadioi on of FIGS. 8a- 8b. 20 FIG 10
is a block diagram show ng an al ternate enbodi nent 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 Ilais a

di agr am shamichgiagie aafldvedhaat o eiiopliot®Ringabgichecoidiy wabE aredemiigeention for
integration systemof the present invention for integrating a cellular

t elsephianeratigh a CIepMi dihvieh £84r ra@bereo or video system FIG it is a
fl omchart show ng processing logic for integrating a
FI1G. 4b 1s a flowchart showing processing logic according to the present invention for

integrating a MP3 player with a car radio.

10 FIG. 4c 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.
15
FIG. de is a {lowchart 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

20 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 one or more auxiliary input sources with a car sterco.
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cellular tel ephone for use with a car stereo or video system 5 FIG 12a is
a di agram showi ng an alternate enbodi nent of the nultinedia device
integration systemof the present invention for integrating an after-nmarket
video device for use wth a car video system FIG 12b is a flowhart
showi ng processing logic for integrating an after-market video device for
use with a car video system 10 FIG 13a is a block diagram show ng an

al ternate enbodi nent of the nultimedia device integration systemof the
present invention, wherein configuration junpers and protocol conversion

sof twar e bl diks Saisen fivoviaieshdwdnig ipRdcegiat I%Q: @J@bﬁﬁi%ﬁf {‘h‘%tngs%}ﬂ GRen®dn for
various types wusing a single interface. bl ock di agram

show ngiliawigl 4 escnad S RdR BN SlertR Kbkl c@ H8YhE %1 alod glg& %;‘gglﬁrut

system of the present invention, wherein wring harnesses and

conver $hedes sof tware bl ocks are provided for integrating after-narket
devi ces of various types using a single interface. 20 FIG 14 is a

fl omchart showi ng processing logic of the multinedia device integration
system of the present invention for integrating after-market devices of

var g ous t usi . e interface. 14
5 YPRIGH%' 09 ﬁowalap[ showing processing logic according to the present invention for

determining and handling various device types connected to the auxiliary input ports of the

mvention.

FIG. 7a is 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 FIG. 7a.

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

invention incorporated therewith.

FIG. 9 is a block diagram showing the components of the docking station of FIGS. 8a-
8b.
20
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.



FIG 15 is a flowhart show ng processing |logic of the nultinedia device
integration systemof the present invention for allowng 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

mul tinmedi a device integration systemof the present invention for allow ng
a user to quickly navigate through a |ist of songs on one or nore
after-market devices using the controls of a car stereo or video system
FIG 17 is a diagram show ng an another enbodi nent of the present

i nventi on, Kliferkinisaa dl‘tgliﬂlusrhﬁlw“%%/ apfaligmary gabodiavnt o6 by enyliimedivadedeusi ng
a single interface. t5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

i nventifi§aratien aysean pbthy prefent impelitndev interititegediuiotelgywne fior Gaevitr a por e
after-market devices, such as a CD player, CD changer, digital nedia player
(e.g. stdvR8 oplva.gcersysteh;PZF Ipl. aybr is Midwphay ehowidpbrecdsklag, logorfoabhtegmed a
center, or other device), satellite receiver, 5 digital audi o broadcast

( DAB) ceBuler iephond fdeoscdeit & ear(seereh or BN phayer ), cellul ar tel ephone, or

the Iike, can be integrated with an existing car radio or car video device,
sugh as an CEM or after-market car stereo or video system Control of the
after-market device is enabled using the car stereo or car video system

and i nf or mgizon 26" QM fdth%{&flts%w ket 8Vl C BmbSHERNAST CRARNELmed;ar ddyvRL

track, tinme, song, her |nf rmation 1nformation, is retrieved formthe

o By %&w‘?‘ﬁ?‘éﬁw%g)yf@{ ﬁéﬁ%'%ﬁﬁ%ﬂrﬁg%ﬁc% 19 dak e %ﬁh‘él AR )
as-or SO 15 e YT ERE S Bkt Rt bR (e Eam e oa i pir ap BB

with . . . .
after-market video device for use with a car video system.

10
FIG. 13a is a block diagram showing an altemate embodiment of the multimedia device
integration system of the present invention, wherein configuration jumpers and protocol
conversion software blocks are provided for integrating after-market devices of various types
using a single interface.
15
FIG. 13b is a block diagram showing an alternate embodiment of the multimedia device
integration systermn of the present invention, wherein wiring harmesses 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 showing processing logic of the multimedia device integration
system of the present invention for integrating after-market devices of various types using a

stngle interface.
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information via the car stereo. Commands fromthe car stereo or video
system are received, processed by the present invention into a fornat
recogni zabl e by the after-narket device device, 15 and transmtted thereto
for execution. One or nore auxiliary input channels can be integrated by
the present invention with the car stereo or video system The user can
swtch between one or nore after-nmarket devices and one or nore auxiliary
i nput channel s using the control panel buttons of the car stereo or video
system 20 As used herein, the term"integration"” or "integrated" is
intended to hﬂinli:mmébmmgt Ol in@rpromEan©Xdged BAkhARNIGRSOHel i kSt RN
existing car stereo or video systemvia an interface, processing and
handl i ngyssingnaite,presadli dyerad@/ fof aNdwWiag ai BREOTIRIL RN ondlol QWD68-US8E §Qice
control the devices via the car stereo or video system an& di splayi ng
dat a fr@mih@irﬂ@,ﬂitﬁﬁ%sﬁl@atslg%l@ﬁl'icrﬁatc@reo 16 or video system Thus, for
exanpl e, integration of a pl ayer with a car stereo systemallows for
the CD player to be renotely controlled via the control panel of the stereo
system and data fromthe CD player to be sent to the display of the
sterseo. O , GO ( f.ter-market, devices can be provided at
I ocas"t3 i ons otclﬁll!eﬂ;'sl?hlgﬁd ? \Ea/%:a(g{rjl%llr%[m%ghoéﬁsslﬂ’fg logie %éaﬁms‘?‘%ﬁ“&?d@r deyiicselptogyadioam 5
wi t hout ing fromthe spirit or scope of the present invention.
Furt hers,yg[gisﬁa%ffsdéé;‘gﬁleern g}"ﬁ’?n {ROT PEYHPE e o SHEHBbnasigale thropehrrdlésy of eongean
al l owi ng t he ex%ﬁr‘nal atégi,o or video device to receive and process
commands CCABTHAFE HERH U Fatsingdhe gortiads ¢frit cr pigee w@ividdosygrms ent
invention, as well as allowing a car stereo or video systemto display
information that is generated by the external audio or video device and
processed by the present invention. Additionally, by the term"inter 10
oper abl e, " i%tIG'r &7 peeHegraml sboiving aa adethiecenbdtimentsofahé piresdr® itvaRH@N WHeRMENT
of an existing OEM or

10 plurality of external devices are integrated using a single interface.



after-market car stereo or video systemto be utilized thereby. Al so, as
used herein, the terns "car stereo" and "car radi o" are used

i nterchangeably and are intended to include all presently existing car
stereos, radios, video systens, such as physical 15 devices that are
present at any location within a vehicle, in addition to software and/or
graphically- or display-driven receivers. An exanple 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 pd@%ﬁ&ﬂéﬂEiHElﬁﬁﬁﬁﬁﬁﬁﬁﬁukﬁéﬂbbﬁﬂﬂﬁﬁﬁﬂ whet her a

hardwi red or a software/graphical receiver operable on one or nore

di spl ays, ilhcagessohiveeiraadelbitashiora trivllingtaid déticoomigfationes ysenns Ohcar ngdrer eo”

and "car radio," as used herein, and is wthin the spirit and scope of the
pr esenrttei-nuget doncesMorcaas er CDtgyer,etnchaget, digitatoiedid playedeleq MBRYlaspeci fi c
type of autonobile, but rather, includes all autonobiles. Additionally, by

the t evipa plher, /INIRTplaRE KEbpIE ilidd, pSrtdbRANEiABYEIEYE SBenRivideNShllli@thcbyed
manuf acturer at the time of sale of the car. FIG | is a block diagram

shew @gyital gudiyibtd Bkt @Dﬂ%}! :rs&ideﬂtﬁgécﬂaé'v% (%%r \ IbAv%%iI\;@eﬁ?)ceuélals %o g Of t he

present invention, genera i l'uralty of devices and

y indicated at
. | . . " . ! I K r.face i e W t h
o Ot R oAU AR ARSELEH, £ BB SR acfe, 80 A4POERI BE

car radl
[ ntegrﬁ&e‘g‘ :‘Mf&tﬁ? r&d,}-%l% ia } nterfgﬁg 2@ A el l i.teefba% gi 0. or,, DAB
Jafter= e S cal. ] -
recei ver 2b, “SUCH as an rsycgf r?ﬁ%tmrié) 0 Sat élllqﬂi“ftgltcylggéﬁ e SHEEhe
receivqrséno%p in ghesart, c%ul be.in%egg&te_ W t tge.radio 10,  via the
i nt er PACESP OF B YIHEY SYSEHD-13 Mﬁg’rﬁ'ﬁ%\% roRgNE BUFYMATKED ABECT el PR LA t h
the radio 10 via interface 20, The MP3 player 30
artist, track, time, song, and other information information, 1s retrieved form the . after-market
10 device, processed, and forwarded to the car stereo or car video system for display thereon. The
information channeled to the car stereo or video system can include video from the external
device, as well as graphical and menu-based information. A user can review and interact with
information via the car sterco. Commands from the car stereo or video system are received,
processed by the present invention into a format recognizable by the after-market device device,
15  and transmitted thereto for execution. One ot 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 pancl

buttons of the car stereo or video systen.

20 As used herein, the term “integration” or “integrated” is intended to mean connecting one
or more external devices or inputs to an existing car stereo 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 system, and displaying data from the devices on the car stereo

16



could be any known digital nedia device, such as an Apple iPod or any other
digital nedia device. Mreover, a plurality of auxiliary input sources,
illustratively indicated as auxiliary input sources 35 (conprising input
sources | through n, n being any nunber), could also be integrated wth
the car radio 10 via interface 20. Optionally, a control head 12, such as
that commonly used 15 with after-market CD changers and other simlar
devices, could be integrated with the car radio 10 via interface 20, for
control li r_lg: any of the car radio 10, CD player/changer 15, satellite/ DAB
recei Vet 2650 yP@np| Hyer (cB@xaapld, awgtdtioaroy ai TP laysOWitR @%ad Rered RYsienafiokan be
readily appreciated, the interface 20 of the present invention allows for
t he i ntfegttatCDmlokr & MtdiditdeomfolBaviLes Aol i TRV sl M .
after-market car radio or stgr eo. 20 FIG ‘gag?isﬂaggﬁ%% S%R&%&%&nﬁbf&gﬂam
al t er ndten emdbat r t0Thetdagt i i Vi i c /st em.of the.
present inventi o}g,@wvmg ein a%g S@ggﬁﬁﬁ‘éﬁggﬁ’ ) 1@} ?(gltr?ehft% 8§£¥(}Zt°§'c§1 ﬂﬂ'ﬂ‘?n?h
OCEM or @Rfitefe: ; radi: _ D player 15.i.s electricall \
connect ed Wi tdﬁeﬁ(g?ﬁ%re%tftg%ggnél%hggﬁﬁlatﬁgcg%gﬁ5%‘%? £ H?tcﬁr Hrge 8[18%‘183/&%?% s
connecte th the car radio

t hegewiy;Boud e, .Js electrjcall '

10, Sana&; 1§£g%a Setgltg?zé{rgqgenéggt% RS %@F?“ﬁ%‘gﬁ@w*’ﬂ‘ﬁ? I ‘H“ggrpi“%\“%‘?irbéwi“s the
enbodi te e present invention, the car radio 10 includes a display 13
(such é”%”lar%&fes%%%%fﬁa mBrPiended R Al ings e sterad prdig yr viseo diipt wyticprjve

i nfor mat(ion, and a pluraljty of control 5 panel buttons 14 that normally

I
oper at 8" BUSEHREPBManfstiatiugvs been formatigdipethe aerfeo ofiicguesenhiev@Donpisaydt 15
to be co Ero.lled by the control buttons 14 of the radio 10. Further, the
i nt er f AT R'DY"E 31 PONE P iR Frideatyeiamf ip shisplayenobmplicry tiat kSensueh bashé baetal
disc, timge, and song information, to be
audio or video device and processed by the present invention. Additionally, by the term “inter-

10 operable,” it is meant allowing a device that is alien to the environment of an existing QOEM or

after-market car stereo or video system to be utilized thereby.

Also, 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

15 devices that are present at any location within a vehicle, in addition to software and/or
graphicaily- 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

20 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. Moareover, the term “car” is not limited to

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



retrieved therefrom processed and formatted by the interface 20, sent to
the display 13 of the radio 10. 10 Inportantly, the interface 20 all ows
for the renote control of the CD player 15 fromthe radio 10 (e.g., the CD
pl ayer 15 could be located in the trunk of a car, while the radio 10 is
nount ed on the dashboard of the car). Thus, for exanple, one or nore discs
stored within the CD player 15 can be renotely selected by a user fromthe
radi o 10, and tracks on one or nore of 15 the discs can be selected

t herefy regver, standard.CD operational conmpands, such as

pl ay, saﬁlfsb magkely’ i3 mgangany Mi%dw*t“f* [edfhyr U laghigertat é’é‘k“’fﬂé\%ﬁ%‘é O(f é%ng

ot her connands) can be renotely entered at the control panel buttons 14 of
the radfo 10 for renotely controlling the CD player 15. 20 FIG 2b is a

bl ock di agram showi ng an al ternate enbodi nent of the present invention,
wherein an MP3 player 30 is integrated wwth an OEM or after-nmarket car
radio 10 via interface 20. As nentioned earlier, the interface 20 of the
present i nvig€i.i biis al bloss dfagrana shdwingl it ymolfimedias pavied entagrdiien davint@factp be
integrated with an existing car radio for use therewith. Thus, as 19 shown

I n SFl Gysti, offbepegert Oftdnbibn Ofentaity MRBcpbRNET0. 38 plluslifRef Gelsiafid RLLYiEed
for via interface 20. The MP3 player 30 is electronically interconnected

Wi th tigud BhE6Ea6RctRa N biee T0.1ihd IRISRAL Al h RVPTE ANBERLA: Wi

the car radio 10. The interface 20 allows ta and audi o signals

exchanggd et i )ia?‘g L4 élaﬂ%@ryg ﬁ]ﬂb@ﬂ\%{%&@d Galh {h@%ﬁ}tgllgr ¥IQQ€ICH£(% sgs and

formats 5 si ingfy sot tructions an rom t radi o

10 ar &, RERE ?§cﬁ§%lr Ebz?ﬁ r%&?ve'yp‘%, such as an XM or Sirius radio satellite receiver or DAB
receiver known in the art, could be integrated with the radio 10, via the interface 20. Further, an
10 MP3 player 30 could also be integrated with the radio 10 via interface 20. The MP3 player 30
could be any known digital media device, such as an Apple iPod or any other digital media
device. Moreover, a plurality of auxiliary input sources, illustratively indicated as auxiliary input
sources 35 (comprising input sources 1 through n, n being any number), could also be integrated
with the car radio 10 via interface 20. Optionally, a control head 12, such as that commonly used
15 with after-market CD changers and other similar devices, could be integrated with the car radio
10 via nterface 20, for controlling any of the car radio 10, CD player/changer 15, satellite/DAB
receiver 25, MP3 player 30, and auxiliary input sources 35. Thus, as can be readily apprecialed,
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.

20

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



pl ayer 30, and vice versa. Operational commands, such as track sel ection,
pause, play, stop, fast forward, rew 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 the MP3 player 30. Data from
the MP3 pl ayer, such as track, tinme, and song information, is received by
the interface 20, 10 processed thereby, and sent to the radio 10 for

di splay on display 13. Audio fromthe MP3 player 30 is selectively
forwarded by the interface 20 to the radio 10 for playing. FIG 2c is a
bl ock dPlgtidmrshisendatanndlhedo nanelsathodiienthe Ghtette Ay @&@&fmdaw'%%h&@e
wherein a satellite receiver or DAB receiver 25 is |ntegrated

or af t enithathketarcario 18, nadicqcHMedd Aakhgnd BLEHL! é"igﬁanghwﬁ%ﬁ Wi & B p[e
receiver 25 can be any satellite radio receiver own I n the art, “suc

XM or Sembatmemr ofithe PRAB:d 6aGINBH KROWY LA d The / DAB
receiver 25 1is eIectrFf%lly |nte;connectéiKVF?hﬁ%%gclnfg? 252 UCRWAP

i tsel f dlphan@hREL 160l t t he. car . ]
satellltngAé recelvgg*gg&%ghﬁgﬁg%éfgpdm ¥%%F%®89MFWE %gﬁPﬁﬁﬂ“ﬁéﬁéP““N
but tonspyhd 9 radi ds fr dio 10 are 20 received by
the i n'f';()arfacétoqzlg(;(i4 tl?aggggéragg %Oaa‘f r??é’t"io Ct"F"r ‘Pe@y $§ﬁ6tcﬁﬁa§§3§9 éHews ths ¢he
satel | i f execution thereby. Information fromthe
satel | |[% ?/ Bﬁg t§ Z’geloétgér;”%gby Bﬁerﬁ‘:’l“%ﬁ brgtons 4, Ofstf“étqdéfh 10.a furtbenghd mtavfanallon,
IS recej ggguq‘ terfa e 20, processed, and 20 transmtted to the
radio 1 ! ‘2%108 roFm i |Pé®/611 , Sl ehisrck, digelitond, rodrserpeingatietibi, e HDAB

receiver S | ectively f or war ded by the interface 20 for playing by the
radi o fﬁtr'ef—ﬁdd m‘fg‘o% PEC 5556 lend)ifergadiod] S igerdiarcal & eemab ehedhpidiyBnér @F t he
present nventlon 5 wherein one or nore auxiliary input sources 35 are

i ntegr 84 th an OEM or after-market car

10

F,'ed

Importantly, the interface 20 allows for the remote control of the CD player 15 from the
radio 10 (e.g., the CD player 15 could be located in the trunk of a car, while the radio 10 is
mounted on the dashboard of the car). Thus, for example, one or more discs stored within the
CD player 15 can be remotely selected by a user from the radio 19, and tracks on one or more of

I5  the discs can be selected therefrom. Moreover, standard CD operational commands, such as
pause, play, stop, fast forward, rewind, track forward, and track reverse (among other
comunands) can be remotely entered at the control panel buttons 14 of the radio 10 for remotely

controlling the CD player 15.

20 FIG. 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



radio 10. The auxiliary inputs 35 can be connected to anal og sources, or
can be digitally coupled wth one or nore audi o devices, such as
after-market CD pl ayers, CD changers, MP3 players, satellite receivers,
DAB receivers, and the like, and integrated with an existing car stereo.
Preferably, four auxiliary input sources are connectable with the interface
20, but any nunber of 10 auxiliary input sources could be included. Audio
fromthe auxiliary input sources 35 is selectively forwarded to the radio
10 un of t er.. ¢ ih| he discussed herein i.n greater

det ai 1RO AURRE el e BN o A%, MesinkdRe SO RTSAodipRdetlar IR Hotou
sourc 35 by, ..depressing . one or .nore of the control panel buttqgns 1.4 of
the 4l oMM PAER L PSS e AU Gsernelidl €k THCE e At BTt He
cont r ol an?I, processes same, and connects the correspondi ng 15 input
sour c&lertsily Heergomierted it the it @dir HbsTaniniesiage LB w!avidyapRd pediosinal he
forwarded to the radio 10 for playing. Further, the interface 20

det er ¢ Resxeimaged petwstn fiedMe 3ddeias el avhiteceeddio 101 insl pugsésstanryd forpats
ports 35, and integrates sane with the car stereo 10. As nentioned

pr &vi eigshly actdrdinghesethit insyenioho anddhevisomo e wdiontl ercgxbassdle by dicoMP20
devices to be integrated with an existing CEM or after-market car stereo,
al ong pliyth3taed eicenersa. Cpdritioharcpmininds, Sokibe asck @idtibiause plagamnop chact
bet ween these sources using the controls of the car stereo. Such "dual

i nput forGaRBRENintY al biB¥ScRRBLRE] 88 dMtddl GRLE BsnEP PaRS hRtokO1£bT bara@b the
i nputs of the device, or both. Inportantly, the device can operate in "plug

and phaYprof@eiRs by B iNBEERI2, MY IREMIGESF QRASELL Y LR 1018 ep@:jye} B6. TARYESm! S
automatically détected by the present i1nvention, its device type

det er gj.n t deyvi i callyei : ' ' CEM
or af 'EH gr?ﬂgr@g?& r?:gl(r?(:hsfgsepg%’ EH#%%’E% tdt %Oglgp%gdsrg{ﬁﬁ %,ﬁ%é%g%@%%}&})@%%ifﬁ%@%ﬁzd%m
any SBFO%!?JSICC? tlge%\aﬁaly?%nd sent to the radio 10 for display on display 13. Audio from the MP3

player 30 is selectively forwarded by the interface 20 to the radio 10 for playing.

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

wherein a satellite receiver or DAB receiver 25 is integrated with an OEM or after-market car

15 radio 10 via the interface 20. Satellite/DDAB receiver 25 can be any satellite radio receiver
known in 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

20 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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type to be connected therewith to operate. For exanple, a user can first
purchase a CD changer, 5 plug sane into a dual interface, and use sanme with
the car stereo. At a point later in time, the wuser could purchase an XM
tuner, plug sane into the device, and the tuner will automatically be
detected and integrated with the car stereo, allowing the user to sel ect
fromand operate both devices fromthe car stereo. It should be noted that
such plug and play capability is not limted to a dual input device, but
is provided for in every enbodi nent of the present invention. The dual 10

i nput  aonbingedabi B refio IDGoPERERY JdaNYEALY 98, | Ruritkl k66 | R8s 2N
and descri bed below. FIG 2e ?syanbﬂgck§diagréh?gE%&thgghﬁgfggﬁﬁ%§%§3

enbodi e bs LRIRNAL M B W \nier MIESPLD AL SHORL Oy I ayer ] changer

15 and one or nore auxiliary I nput sources e~ rn egré% d wwth an CEM
or after-market car stereo 10. Both the CD player 15 and one or nore of 15
the auxiliary input sources 35 are electrically interconnected with the

interface 2 Lch, .kn,tyrn is electrically interconnected to the radio
10. Usi ng t%éG\é\’gﬁ‘t‘?Slbé"cfzfﬂ%%lé%ho?’a’@i%‘ 3fpmate Gubpdipgpt ols@cdresepleligdion: he

CD E:aﬁ§%€}5 and one or,.nmore of the inputs 35 to selectively channel audio
f rom t RESES Bt ReROTRUFHIETY HitPbsougre 38 gwtrienrated setbeaot O Moen aftre-nufrkatives e
sources j.s @e%eived_by‘ the interface 20, processed thereby, and the
corres 5’6#‘1‘6? g TRoapreliary npeisadfrran da cornceted to adilog dmrdsy, @Bat e digitally bagded0.
As w || be discussed |later in greater detail, the interface 20 contains
i nt er n#ith Pegeseicrigdioolivises,gucis ef efiei mgrkbeCeginydrh a3 chongeee MP2lakbG  2f
is a block diagramof an alternate enbodi ment of the present invention,
wher ei fptellitesepceivbist ©Af aeicirers, aind DAB likec ahy dntefatbdOWRh Ofn BRIEEhAUNI LbRbY
input sources are integrated by the interface 20 with an OEM or
af t er - Fefdeatily clanr madiioy ifput Siutidsate Eankhgbie WMAGLHIRALLRE 20N8uRhg$&Rber of
10 auxiliary input sources could be included. Audio from the auxiliary input sources 35 is
selectively forwarded to the radio 10 under command of the user. As will be discussed herein in
greater detail, a user can select a desired input source from the auxiliary input sources 35 by
depressing one or more of the control panel buttons 14 of the radio 10. The interface 20 receives
the command initiated from the control panel, processes same, and connects the corresponding
15 mput 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 input ports 35, and integrates same with the car stereo 10,

As mentioned previously, the present invention allows one or more external audio

20 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 sterco. 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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invention illustrated in FIG 2e and described earlier, the interface 20
allows a user to select 5 between the satellite/DAB receiver 25 and one or
nore of the auxiliary input sources 35 using the controls 14 of the radio
10. The interface 20 contains processing |logic, described in greater

detail below, for allow ng switching between the satellite/DAB receiver 25
and one or nore of the auxiliary input sources 35. 10 FIG 2g is a block
di agram of an alternate enbodi nent of the present invention, wherein a M3
pl ayer go_and oqe,or nDre_@uiniary i nput sources 35 are integrated by the
i nt er f XEECBOAMIL THCRROBERICOrO F1Cer L thr i0BYLS darautogptisalbo detspihy 104 the greset
enbodi ments of the present invention illustrated in FIGS. 2e and 2f and
descr i BEent@ar [F 8pVice hweidetcamfmdeand el deyins atasaically iegreed wilermewntinge
MP3 pl ayer 30 and one or nore of the auxiliary input sources 35 using the
cont r SPEMIG afigr-ofarkdiearsetee Thus, Teeréseheintacteon20ngciepaidest guycpasss dgvitogi c,
as will be discussed later in greater detail, for allow ng swtching

bet weenp¢ lebdiRBinpdted there3Gtham cperae:. OFormma@plf a ke camixdtlpusdhysc A0Dtchaggices
35. FIG 2h is a block diagram showi ng an alternate enbodi nrent of the

pr esentiug Buee iiten, dualMitebes,ednd @e Bhite akitit heQhar edeb! | A ¥ pbifit REdrag esned theand
44 and an audi o device 17 are integrated with an OEM or after-market car

st er eQsdDeoul ATPRChARh WMUEerPHIBS Sithe 1Y S ARRCAN BE tEP AN GG obR Al W a
plurality of auxiliary inputs t6 be connected to the car stereo 10 I'n a

e el iy 2 o0, RRALTLELS 8008 DAL )

interface 40 is to t a an

audi o _ 42 to b changed. with,the car radi.o 10. nnected to
one. ofdct BB i RO, 1B R PHE QAT R Weh Pl Pl P op (R FR

provi %e(?ua?in%hy (rifgvliéet, gutq]; plrorx]/?&étd for in every embodiment of the present invention. The dual-

10 input configuration of the preset invention is illustrated in FIGS. 2¢-2h and described below.

FIG. 2e is a block diagram showing an alternate embodiment of the present invention,
wheretn an external CD player/changer 15 and one or more auxiliary input sources 35 are
integrated with an OEM or after-market car stereo 10. Both the CD player 15 and one or more of

15 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 conmumand 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

20 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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ports 46. Any device connected to any of the ports 42 or 46 can be
integrated with the car radio 10. Further, any device connected to the
ports 42 or 46 can be inter-operable with the car radio 5 10, allow ng
commands to be entered fromthe car radio 10 (e.g., such as via the control
panel 14) for commandi ng the device, and information fromthe device to be
di spl ayed by the car radio 10. Conceivably, by configuring the interfaces
40, 44, and successive interfaces in a tree configuration, any nunber of
devi ces can be integrated using the present invention. 10 The vari ous

enbodi ment s HGt Meis pridséntiagravernttah anedaschRad,ahoye AR5 W, i 1
through 211 are illustrative in nature and are not'i%ten%ed %on*ﬁﬁg%gﬁﬁb

spirit owalsitiopecaferton® 8 egeRtr addWRNYH e hffsed cei. vabl e audi o
device or input source, in any desireéicoﬁg#na??oW?ﬁgﬁgﬁg %ef%?%étggé 1%y

t he preseafact 00 &Mhi QOENR 28%. Sk arstereq systens. Further, it is
concei vabl e that not only can daﬁ%g%ﬁg&ﬁﬁé?ogngﬁg?E“ﬁ%mﬁﬁéﬁﬁﬁgéﬂwﬂﬁﬁﬁ@én

the carinst@Io0ilaaehtekPindfibe € ice,. but alsq video information that
can be captured by thg'pres%%%&?ﬁégﬁﬁf%%Fhmpﬁgﬁg@g 2Rt lap, @ mpry to select

trasm skt @ reo f di splay thereby and interaction with a
user thereat. éﬂs/g?ti@%ﬁ%bélﬁ %ﬁ?‘i" erc%gr’]fl?cb ﬂ‘?ea?'ly’élﬁée ofthe puxidiagy ysdsaueccs 3 nyingut

t he pr I Fon. .2 mal es. of _such configurations are descri bed
bel ow 2?1‘% @élﬁ%)d\?\%??# %Fd%.‘”’ 38%‘? iieriaces2d pantaips plocepsingdeiivedasinilodi i gdéaggr am
accordk&gﬁngthe_grﬁsent invention for integrating a CD player or an
auxiliary Hﬁé‘tﬁ“ oba VNG SHFCliRE drivegenrile eaellisYRABOcssisdrel ardl odorthorealfi t Yy
of portP {b@t, J2Al, X2, RCH, and LCH are provided for allow ng connection
of t he 9 HEFEIATUEWIESAISHBSf the present invention between an existing car

radi o, an after-market CD_

i0 IIG. 2g is a block diagram of an alternate embodiment of the present invention, wherein
a MP3 player 30 and one or more auxiliary input sources 35 are integrated by the interface 20
with an OEM or after-market car radio 10. Similar to the embodiments of the present invention
illustrated in FIGS. 2¢ and 2f and described earlier, the interface 20 allows a user Lo select
between the MP3 player 30 and one or more of the auxiliary input sources 35 using the controls
I5 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,

20 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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pl ayer or changer, or an auxiliary input source. Each of these ports could
be enbodi ed by any suitable electrical connector known in the art. Port
JICl connects to the input port of an CEM 5 car radi o, such as that
manuf act ured by TOYOTA, Inc. Conceivably, port J1Cl could be nodified to
al l ow connection to the input port of an after-market car radio. Ports
J2Al, X2, RCH, and LCH connect to an after-nmarket CD changer, such as that
manuf act ured by PANASCNIC, Inc., or to an auxiliary input source. 10

M crocontroller Ul is in electrical comrunication with each of the ports

Jicl, agmdlowsdag agg audip dropy B¢ Pas 44 ihba sehanget yithdhe cat iagoakl fepropeedty

pl ayer or auxiliary input source connected to the ports J2Al, X2, RCH, and
LCH Foie elthmpotis 47nis erefbonturdidare inturfaceddeiviish, incot, modvidermplucdity elishutas
button or key sequences, initiated by a user at control panel of the car
radi o @nd 46ecei wédicatcotimetedanney bbthelloBt 42 pr d6 ess bs idnghafedrwigtt ic sanedioand

di spatches the 15 formatted commands to the CD player or auxiliary input
sour celivi Purdennegidevice dathtcied Addictjopn all o 461dae bligepepdhbleldigr thbllar @@l ves

i nformation provided by the CD player or auxiliary input source via

connectRklidwik coRln2Has &L6e anereli GtdMUSe SAMRI0 30 el 2NERE $id d}\e coﬁ@él"fﬁhHEd
data to the car stereo via connector J1 Cl for display on the display of

the cayy %recro‘?rﬁnandﬁ%qh@dﬁi&n P iR OYHE Frod (b Ia§¥1gg td e J@@layec?%ye B apg LCD

is selectively charneled to the car 20 radlo a r control of
ar eat o aeatiFiLEATRALRL AR, BE RRERBLERH ot dnaiie %ve oy i Pt "
oo Ry Bl PR ER AT A M@w S Sy o see e
CMOS,

10 The vartous embodiments of the present invention described above and shown in FIGS. 1
through 2h are illustrative in nature and are not intended to limit the spirit or scope of the present
mvention. Indeed, any conceivable audio device or mmput source, in any desired combination,
can be integrated by the present invention into existing car stereo systems. Further, it is
conceivable that not only can data and audio signals be exchanged between the car stereo and

15  any external device, but also video information that can be captured by the present invention,
processed thereby, and transmitled to the car sterco for display thereby and interaction with a

user thereat.

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

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

I1G. 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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fl ash-based, 8-bit mcrocontroller having an internal, 4 Miz internal
oscillator, 128 bytes of EEPROM data nenory, a capture/conpare/ PWM a
USART, 2 conparators, and a 5 programmabl e voltage reference. O course,
any suitable mcrocontroller known in the art can be substituted for

m crocontroller U wthout departing fromthe spirit or scope of the
present invention. A plurality of discrete conponents, such as resistors
Rl through R13, diodes DI through 10 D4, capacitors Cl and C2, and
oscill at ot her conponents, are provided for interfacing the

r Yl, anon
i or ocoRHEIPer POt JEh i, W Bfet,exnd droi@ cteghoticl e ARMISELMnScibhGhthe
J2A1, )_(2{, RCI I, and LCH These conponents, as wll be readily appreci at ed
to one OHEICE tyaiey ekitel presant tihendsd beieadn be &Gd@ ged desi.red to
accommd?te a variety of mcrocontrollers, andlthg ntf?g(e)’r?élﬁg'??/%%%c@f
di scr et plavenporientcs, @am heilay it tLrAcCP Qi her siy lar 15
oo g e sl gt

controllers, Thus, the circuit shown in FIG 3a a escr
i |1 ust r atilable dlevunal 6gec@PBnowPd fHsGat | reof are considered to be
within the spirit and scope of theepi?['espe%)gttg‘llitd‘r}]\e/(éonrinleff)tf‘l.to ey ipput gt af 2y QfiMgr am
shovii ngcanadio| Wsdhr & 14e Sk B f. ign acgcording to the present
i nvention, wherein one or nnorelﬁeacft(ggrﬂt-(?fgpaié\r Oif‘f) c(ﬁ%ﬂ?(jéﬁaglyl ppTtall&rls cand tan

h an existing car stereo, and

ili ifid® ¢ ' | ! .
auxi | 1 agydifid® b AL SR cﬁ81t1 %ggl%e:,\glgﬁlgfgc%hgg @\ga%tﬁxaﬁ@gqe; priakadio. abertst FiA L, X2,

wherein the user can selec
A plurality of

auxi | i agyp ty b5 the contraols of the car stereo.
connector s ’gzlr?lg E'rég& EEP) YA REMREY GTAdihwaged sash porthst JdbAufaddiBd 33,

J5L1, Agék\ﬂ alnd J2. Ports J4A, J4B, and J3 allow the audi o device
interface sys L OF - PhE PrULRIEY iDRYieNticon to be 26 connected to one or
nore.existing car stereos, such as an OEM car stereo or an after-market car

10 Microcontroller Ul is in eclectrical communication with ecach of the ports JIC1, J2A1,
and X2, and provides functionality for integrating the CD player or auxiliary input source
connected to the ports J2AL, X2, RCH, and LCH. For example, microcontroller Ul receives
control commands, such as button or key sequences, initiated by a user at control panel of the car
radio and received at the connector JIC1, processes and formats same, and dispatches the

15 formatted commands to the CD player or auxiliary input source via connector J2AL.
Additionally, the microcontroller U} 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 sterco 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 selectivel y channeled to the car

20 radio at port JIC1 under control of one or more user comunands and processing logic, as will be

discussed in greater detail, embedded withir, microcontrolier Ul.
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stereo. Each of these ports could be enbodi ed by any suitable electrical
connector known in the art. For exanple, ports J4A and J4B can be
connected to an OEM car stereo manufactured by BMWAN Inc. Port J3 can be
connected to a car stereo manufactured 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]ow integration . of a standard anal o | i ne-| evel)
source. OF ¢ 8der%fél;fccam@i)%gm@ﬂ%quhﬂaqe% N i meﬁv%?mepil?&ﬂ(ﬁommﬁﬁf théour ce
coul d be connected to either of ports J1 or J2. 10 Mcrocontroller DD is
in el déFpPi% ancioppriphice atangficiirech bE MH-RPCHRR Irsr t Shg 4AFOTUBhIpJIS a CYEDS,,
JSRI, JI, and J2, and provides functionality for integrating the CD pl ayer
and aubesh-bagey, Sibnpuricreautroterc brvies pedntemat, He Midr tigedikl aswlla@r, k8 hytdaenfcar
stereo connected to the ports J4A and J4B or J3. For exanple,

m cr o¢AR@WI efataDBRherm@yei ¥ esapt@bicombareMWRNda, USU/ChTas bunipartes, leay 45
sequences, initiated by a user at control panel of the car radio and

resei yweshrahniabie m@%@ﬁﬂ’@r&ﬁcd ABf c@lisk, TP sGitablS miRbEGRDISS kideh fiotheRkScaname,
and di spatches the fornmatted conmands to the CD player and auxiliary input

SOUT C@e\biBstRRBANEST ﬁ[c?ocoillgrogér g7 -wi?f%g{ %%ﬁﬂﬁlg NHomtdE sPir ro?gea};er@ the Pl-e@!;%h

receives information provided by pl ayer and auxiliary 1nput source

Vi a cggggg&grs JI or J2, processes and formats sane, and transmts the
formatted data to the car stereo via connectors 20 J4A and J4B or J3 for
di splay on the display of the car stereo. Further, the mcrocontroller DD
controls nultiplexer DA3 to allow sel ection between the CD pl ayer/changer

_ _Zzg SgeRlaiuz\i !glé?arélg)f ?ft,‘g?%fgtgﬁgﬁ}%'gﬁtaﬁstggc | % egigt\éi‘sdﬁg tt?rguéhhﬁli?,oc[i(t)c?es‘})ll’ thijozu’gh‘wll
10 D4, capacitors C1 and C2, and oscillator Y1, among other components, are provided for
interfacing the microcontroller Ul with the hardware connected to the connectors J1C1, J2A1,
X2, RCH, and L.LCH. 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 microconirollers, and the
numbers and types of discrete components can be varied to accommodate other similar
15 controllers. Thus, the circuit shown in FIG. 3a and described herein is illustrative 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

20 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, J5L1, J5R1, J1, and J2.

Ports J4A, J4B, and J3 allow the audio device interface system of the present invention to be
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27 car radio at ports J4A and J4B or J3 under control of one or nore user
commands and processing logic, as will be discussed in greater detail,
enbedded within mcrocontroller DDI. 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 CM3S,
fl ash-based, 8-bit mcrocontroller having 64 bytes of EEPROM data nenory,
self programming capability, an ICD, 5 channels of 10 bit

Anal og-to-Digital (A/D) converters, 2 tiners, capture/conpare/ P\

functi aBsnecdUSART or Bdek SxiSHRCRF HRRYS, 8K hahn PPN ¢ LbQuF abl€erana ki er @
3-wire serial peripheral interface or a 2-wre inter-integrated circult

bus. OlstbQUINSRN @Mbsd Pordlld i %fe%?cﬁ%%% J,?Mitgﬁlci%@%mai onﬁl@&?lﬂﬁ&m&naﬁ. iFg

substituted for mcrocontrol eparting fromthe spirit or

-t ) I I Addi t i Ly, i ferred 1bodi t of
scope ofr, e REESE LMEOLLORm AL LONLLY Wi el stied. cpbodrpnt o

t he present invention, the nu exer
tmo-cggﬁﬂ%ﬁl angl mul tipl exer/demul tiplexer manufact g&@)b FAI RCHI LD
SEM G P Rh e B A i o1 HOHG B EREed .k ANPRANER, iR BTt or
DA3_w t hout departing fromthe spirit 15 or scogﬁ of the present
i nvent FONSS ABSIWRHET P§ Cff Stefe e bat WY BAPBHANES corlicbe arovidedi dlossTIRmnd £ ough
RI 8, di?des D1 through D3, capacitors Cl-C1, and G-G3, transistors
Q - B, 2HPYFBEGHEPStoTAN Rfar-markel (] j dhiapges orl olaye, sneh lag)that Bnawsfadtivedt oy
XTAL1, annng ot her conponents, are provided for interfacing 20 the
m cr oc SN} e, pBlamaekilidrg imul sduyst @ x@ptiddABy wicits JShe ahdd S nboe tmagatied t o
t he connectors J4A, J4B, J3, JSL1, J5R1, J1, and J2. These conponents, as
wi || bef petdildrg aappe éinaterd) sourone Ofebuee,di siagly sedidhioné ATt playardr, aukBiacpe
arranged as desired to accommobdate a variety of
input source could be connected to either of ports J1 or J2.
10
Microcontroller DD1 is in electrical communication with each of the ports J4A, J4B, J3,
J3L1, J5R1, J1, and J2, and provides functionality for integrating the CD player and auxiliary
input source connected to the ports J1 and J2 with the car stereo connected to the ports J4A and
J4B or J3. For example, microcontroller DD receives control commands, such as button or key
15 sequences, initiated by a user at control panet of the car radio and received at the connectors J4A.
and J4B or J3, processes and formats same, and dispatches the formatied 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
20 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, JS5L1 and J5R1 is sclectively channcled to the
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m crocontrollers and nmultiplexers, and the nunbers and types of discrete
conponents can be 28 varied to accompdate other simlar controllers and
mul ti pl exers. Thus, the circuit shown in FIG 3b and described herein is
illustrative in nature, and nodifications thereof are considered to be
within the spirit and scope of the present invention. 5 FIG 3c is a

di agram showing 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, RCHF TafieHit PRieHAA |asdpJIRea!3 et conieha! aiRdoTL tory tspagainmands| 3nsins
the nmul timedi a device integration systemof the present 10 invention to be
conneditfeerssIsS gisec, o wibbe dississed ingredsr detael ewbedded atithof midieairpbentBDEoul d be
enbodi ed by any suitable electrical connector known in the art. For

exanple, port JlI could be connected to an OEM car stereo manufactured by
HONDA, Inc., or any other manufacturer. Ports RCIII, LCH , RCH2, LCHz,
RCH3, LCHB,nRGhié{eriad @nibGhinel o0 WheCRBsac trivemtion, tie nikdicdn@blicramp 1 rco@ptises
channel s of four auxiliary input sources. O course, any nunber of

ausi | ithe YOFER miltRdbonSONT GESuBELBO bl MIEFOERID 1Hic.C UL d6PEIHY idednMOs,
M crocontroller U is in electrical comunication with each of the ports

J1, RGidsh-basddChlbit rﬁiﬂi‘%on&%haﬁ%4 S FRPROMaR,: Ih%laff @Q%@%ﬁa‘éﬁrﬂ%

functionality for 1ntegrating one or nore auxiliary i1np

Connecc.ta?ﬁoif[itﬁ,etaae (G SIS c%@ls IOFH!O bi %ﬁg,%gtglr‘[?gﬁiﬂ. %gl;[?)’ cb‘r%égsﬁ?ﬂim&g,d

LCH4 wi car stereo connected to t her, .
m cr O%t%&ﬁ;{e‘?éo'i?egare%w&? HlBbis, THHEARTEXR S RAR A0S DA 12 RhhWatR S Ekh "
anongstany o
a 3-wire serial peripheral interface or a 2-wire inter-integrated circuit bus. Of course, any
10 suitable microcontroller known in the art can be substituted for microcontroller DD1 without
departing from the spirit or scope of the present invention. Additionally, in a preferred
embodiment of the present invention, the multiplexer DA3 comprises the CD4053 triple, two-
channel analog multiplexer/demultiplexer manufactured by FAIRCHILD SEMICONDUCTOR,

Inc. Any other suitable multiplexer can be substituted for DA3 without departing from the spirit

15  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
LCH:A and LCH:B, oscillator XTALI, among other components, are provided for interfacing

20 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

microconirollers and multiplexers, and the numbers and types of discrete components can be
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the auxiliary inputs using the controls of the car stereo. Audio signals
provided at the ports RCH, LCII1, RCH2, LQU, RCH3, LCH3, RCH4, and LCH4
are selectively channeled to the car radio at port JlI under control of one
or nore user commands and processing logic, as will 29 be discussed in
greater detail, enbedded within mcrocontroller U In a preferred

enbodi nent of the present invention, the ncrocontroller U conprises the
16F872 m crocontroll er discussed earlier. Additionally, in a preferred
enbodi mrent of the present invention, the nultiplexers DA3 and DA4

conpr i s&dtigthe TOADERdteigghes sihio-whanheat aamah0gplaxdt i Ahaxens daput LhRLEXer |

di scussed 5 earlier. Any other suitable mcrocontroller and nultiplexers
can be ¥lGsdh bt ddoritexd hokein PABusuande inDAd. v &B%mﬁ%ﬁ%ﬁé 138 of LRG0 BRI 1 ¢
t S,

or scope of the present invention. A plurality of discrete conmponen such
as resi bt oithinRhe sIFoMEN RIS f 1ol d@l@%t hehgyough D3, capacitors Cl-C5,
transistors Q-Q, anplifiers DAL: A and DAl1: B, and oscillator Yl, anong

ot her conponents, are provided for interfacing the mcrocontroller U and
the 410 nmul ti pl exers DA3 and DA4 with the hardware connected to the ports

JI, RCHL, LGHlg RO, gLGHR. RS, L RCHA,. and LCHA. These conponents,
as will be readily appreciat Ty vine E‘BS@%%tfaiB’FO‘%lﬁgftnygh%gﬁ{atlpﬁ fopdniggsating an be
arrang : i I.€ 0 _acconmpdate a variety of mcrocontrollers and
i 11 o AR R R R fal TR Yarousreve A ot sobamadeare
vari ed 1.9 %éﬁqﬂnqgﬁﬁé otger(ginilar controllers and nultiplexers. Thus, the
ci rcui tV'SHG HSURS VY andigyled g8 paEs i IR hek-€lH. iIRCHR| LEHXRtRGES] AL.GHt,ur e,
and no 'ébgat ié)lis t hereof are considered to be within the spirit and scope
of 't he eAtd 1t itor. Jplpwsthe mubimddid deticaibitumatin eysidm dif alye drosent
acc%rdLn to the present invention for
1 mvention fo be connected to one or more existing car stereos. Each of these ports could be
embodied by any suitable electrical connector known in the art. For example, port JI could be
connected to an OEM car stereo manufactured by HONDA, Inc., or any other manufacturer.
Ports RCHI1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 allow connection with

the left and right channels of four auxiliary input sources. Of course, any number of auxiliary

15 input sources and ports/connectors could be provided.

Microcontroller Ul is in electrical communication with each of the ports J1, RCHI,

LCHI, RCH2, LCH2, RCI3, LCH3, RCH4, and LCH4, and provides functionality for
integrating one or more auxiliary input sources connected to the ports RCHI, LCHI1, RCH2,

20 LCH2, RCH3, LCH3, RCH4, and L.CH4 with the car stereo connected to the port J1. Further,
the microcontroller U1 controls multiplexers DA3 and DA4 (o 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 L.CH4 are selectively channeled to

the car radio at port J1 under contro! of one or more user commands and processing logic, as will
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20 integrating a satellite receiver with an existing OEM or after-market
car stereo system Ports JI and J2 are provided for allow ng connection of
the integration systemof the present invention between an existing car
radio and a satellite receiver. These ports could be enbodi ed by any

sui tabl e el ectrical connector known in the art. Port J2 connects to the

i nput port of an existing 30 car radio, such as that manufactured by
KENWOOD, Inc. Port 1 connects to an after-nmarket satellite receiver, such
as that manufactured by PIONEER, Inc. Mcrocontroller U is in electrical
conmunbcHETUsHR tekeaks clatagt cnbeddgd mikimmicipepngpllebill li5a prafereseembodiment
functionality for integrating the satellite receiver connected to the port
J1 wi tdf thhpresent invspiegre thecowmneotedldrd) it drenpors thA6FEE mestasite]ler discussed

m crocontrol l er Ul receives control commands, such as button or key
sequenaeiser. imlditicmbidyl iby paefused cabodimishy &l thg arednt dfivehlien,ahs nudhioxeanDA3
received at the connector J2, processes and formats sane, and di spatches

t he fonﬂmmdoxﬁﬁ[mmscmoizh@ 1cS BV @ bhdnhel rarkel MElipéka/@annesbas, didoussed
Addi tional ly, e nlcrocontroFIer Ul receives information 10 prOV|ded by

the salldri Wy oBER k¥ibbl1dhAI&RAREIHAhd ThultiRERLESSAR /BRI TR 61 SﬁEIE, arfgnd

transmts the fornatted data to the car stereo via connector J2 for

i SDI G ARWi6: 3 RYrof] kB B o ShERRRe preiflifucilighal s provided at the
# i BrEd 3behEts

port is se I'vefy chann di o ‘at port J2 under control

o o0, B FPHRghg SR ”c&%}pﬁﬁ%%ﬁ@ﬁ%sr'ﬁ%‘%grﬁ% il B hoaHEE |
erbod Sonk ol ke pEese L pvent Lon, Ll 4 tgeonteot 7 Ul comp sep e
CMOS, among other components, are provided for interfacing the microcontroller Ul and the
10 multiplexers DA3 and DA4 with the hardware connected to the ports J1, RCH1, LCH1, RCH2,
LCH2, RCH3, LCH3, RCH4, and LLCH4. 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
varied to accommodate other similar controllers and multiplexers. Thus, the circuit shown in
15 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 is an illustrative circuit diagram according to the present invention for

20 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 sateilite 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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fl ash-based, 8-bit mcrocontroller having 128 bytes of EEPROM data nenory,
self programm ng capability, an ICD, 5 channels of 10 bit

Anal og-to-Digital (A/D) converters, 2 20 tiners, 2 capture/conpare/ P\WM
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. O course, any suitable mcrocontroller known in the art
can be substituted for mcrocontroller Ul without departing fromthe
spirit or scope of the present invention. 3t A plurality of discrete

conponent sylics yath aSthaemiasi@sErcRi byt RESNIOORY [n€aPagitt Ynded @R aftg;ZmaI%@p

anplifier A, anong other conponents, are provided for interfacing the

m cr ocentNied de€diverUbicMial that ﬂ;ﬁ?ﬂg&g%r C}‘i@'ﬂﬁﬁﬁ% g to the connectors JI and
e r |

J2. These conponents, as W e 'y appreci ated to one of ordinary
skill in the art, can be arranged as desired to acconmodate 5 a variety of
m crocontrollers, and the nunbers and types of discrete conponents can be

varied to g@g eqot.her simlar contrallers. Thus, the circuit shown
' PG og SRGOGIRERMEURNE afy Foriteeian FOB et Abearts dhand J2, and
nodi fi i ons t hereof .ar.e considered to be within the spirit_and scope of
thgg pré’g’té’ﬁfési TG FoTtomiapag %Sﬂfﬂh%@%ﬂ@ra?@emeémmﬁw $haihrige car
processi ng Io[g%cf accordi n% to the present invention. Such |logic can be
enbodi BaCESoREtdP e rent IR i Festexampleo Arcreeantreler W1 geqeisad contrgl comremndy,
circuit (e. % , and EEPROM circuit), or other simlar device. In a preferred
enbodi fHERES Deiton ¢rekeysequenees; mitiated bna usdrat prrooé paichgt thoghcradesaxdirbetveder ei n
is stored in one or nore 15 mcrocontrollers, such as the mcrocontrollers
di 'scus¥dbe eennpiter Jiiprocosst end fimenatosafieind dapdches the formatted commands to the
satellite receiver via connector J2. Additionally, the microcontroller U1 receives information
10 provided by the satellite receiver via connector J1, processes and formats same, and transmits the
formatted data to the car stereo via connector J2 for display on the display of the car stereo,
Audio signals provided at the port J1 is selectively channeled to the car radio at port J2 under
control of one or more user commands and processing logic, as will be discussed in greater
detail, embedded within microcontroller U1.
15
[n a preferred embodiment of the present invention, the microcontroller Ul comprises the
16F873 microcontroller manufactured by MICROCHIP, Inc. The 16F873 chip s a CMOS,
flash-based, 8-bit microcontroller having 128 bytes of EEPROM data memory, self-
programming capability, an ICD, 5 channels of 10 bit Analog-to-Digital (A/D) converters, 2
20 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

Ul without departing from the spirit or scope of the present invention.
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O course, any other suitable neans for storing the processing |ogic of the
present invention can be enployed. FIG 4a is a flowhart show ng
processing logic, indicated generally at 100, for 20 integrating a CD

pl ayer or changer with an existing OEM or after-market car stereo system
Beginning in step 100, a determnation is nade as to whether the existing
car stereo is powered on. If a negative determnation is nade, step 104 is
i nvoked, wherein the present invention enters a standby node and waits for
the car stereo to be powered on. If a positive determ nation is nade, step
106 is invakebualithef éisﬁleéF cupRgnigetish s nat o RE Urawd RS, eapagiat kdrandhe
car 32 stereo is in a state responsive to signals external to the car

st er ed.2,lahd ampbhet Alendegetim vamponernts armproeided fepnEeBcing themiawekadlleld f a
positive determnation is made in step 106, a CD handling process,

i ndi cdfedithsthbhechkvardcdi®8eted So ithy okedstosd FDwhdd2t HeheEDcphpyil s hargBrbet o
exchange data and audio signals with any existing car stereo system

Begi n@bd@leap[%@Ei@le&@ne &f SiBAa} skil iR natatbdyrdnped BY @8a8d (d M¢eHnidabte
indicating that a CD player/changer is present, and the signal is

coBt i pUAKSHYofiiaRestdIRE, b ihRGunfbafs @H@gﬁéa -of iR A%L @&ﬁ;&aﬁm{s hig be w[nai to
prevents the car stereo from sh hutting off entering a sleep node,

ot her %@rﬁ@#}a@@oﬁ@(sﬁ%ﬂ%m&gﬁéﬁ %%ggjlggg&w wfl%%‘ &C%Hlaﬁgdsgshsémémm

source e car O 1S an yer presence

S| gnalls ﬂ%gtg tﬂgtm Rﬁur%e S Ab& ?ic%tg(ﬁlrstdgeﬁ{:df ‘atéf? ﬁoer},szdege P &%%Zl%éﬁ@% ts‘yt}g aggi sctzogygvit g ea

eV| reSence Si

presen MP3 player devi ce presence signal, satellite
recei?gﬁ %@%HB%H“@Pgn vi deo device presence signal, cellular telephone

presence signal, or any other type of

10
FIGS. 4a through 6 are flowcharts showing processing logic according to the present

invention. Such logic can be embodied as software and/or instructions stored in a read-only
memory circuit (e.g., and EEPROM circuit}, or other similar device. In a preferred embodiment
of the present invention, the processing logic described herein is stored in one or more
15  microcontrollers, such as the microcontrollers discussed earlier with reference io FIGS. 3a-3d.
Of course, any other suitable means for storing the processing logic of the present invention can

be employed.

FIG. 4a 1s a flowchart showing processing logic, indicated generally at 100, for

20 integrating a CD player or changer with an existing OEM or after-market car sterco 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 106 is invoked, wherein a second determination is made as to whether the car
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devi ce presence signal). Concurrently with step 110, or within a short
period of time before or 15 after the execution of step 110, steps 112 and
114 are invoked. In step 112, the audio channels of the CD player/changer
arc connected (channeled) to the car stereo system allow ng audio from
the CD pl ayer/changer to be played through the car stereo. In step 114,
data is retrieved by the present invention fromthe CD player/changer,
including track and tine information, formatted, and transmtted to the
car stereo for display by the car stereo. Thus, information produced by the
20 ext ef'fi¥P 1B pilalgarpensinyersigmbs deergalite kio/canntira@ony amegnteyodnenagdoby a
driver by nmerely viewing the display of the car stereo. After steps 110,
112, an#idastendfé isysenvakedcut ed, control passes to step 116. 33 In steps
116, the present invention nonitors the control panel buttons of the car
stereo for CD operational conm ands. Exanples of such commands i ncl ude
track forward, track reverse, play, stop, fast forward, rew nd, track
program randamositiae betphadatiodnd nQHOSY 18 94, @'Cr$ gg@ﬂg;m@espm%gcggedg% f a

comand is not detected, step 116 is re-invoked W'S I mend is
Converteg ino 8t o e L R e e R R P S o e o
G car T R e Rr B P AR I e Ok el BB P present tmvention
o ever heRUS LSRR Bt AELIES LTS S0 conce b e comund o
o0, 10 LSRG SOl U 8, comend Do boep formt o0, ocp 122
player /ngohﬁp greorthcanqrgse )é?ncgu&n?gsborlss}i\?eptols%gfola{ssanti/g?rc]iatraeﬁ:oir;] \::.r? it(a.gt(i, ? o hatIf
mmal source. If the car
10 radio is an OEM car radio, the CD player presence signal need not be generated. Further, the
signal need not be limited to a CD player device presence signal, but rather, could be any type of
device presence signal (e.g., MP3 player device presence signal, satellite receiver presence
signal, video device presence signal, cellular telephone presence signal, or any other type of
device presence signal). Concurrently with step 119, or within a short period of time before or
15 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 sterco systeny, 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 stereo for dispfay by the car stereo. Thus, information produced by the
20 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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addi tional processing can occur. FIG 4b is a flowhart show ng processing
| ogic, indicated generally at 130, for 15 integrating an MP3 player with
an existing car stereo system Exanples of MP3 players that can be
integrated by the present invention include, but are not limted to, the
Appl e i Pod and other types of digital nedia devices. Beginning in step
132, a determnation is nade as to whether the existing car stereo is
powered on. |If a negative determnation is made, step 134 is invoked,

wher ei n thﬁ preseqi i nvention enters,a‘standbé mode, and ma}ﬁ; for the car
stereo to HBSEBnEHedhopyeR! mvenlenygeniqry thegepiphiangt fiens 8F haqar slere P 136
is invoked, wherein a second determnation is_ mnade as to whether the car
st er e&- P 9pprlignad cameands pBiaimies pbsuhgiearsands tieglndy e Porsadatadt Evese, | f a
negative determnation is nade, step 136 is re-invoked. 34 If a positive
det er milmasiopnfaptsforvaatd, iewist, épck B®gram MRBrhamdd plag gedodks similndooeads.as

bl ock 138, is invoked, allow ng the MP3 player to exchange data and audi o
si gnalis swptl8aify coexnsid BGiot detesibdr@xp b isaminBdgd ndithgwise, Hte@idbnd B
signal is generated by the present invention indicating that an MP3 pl ayer
I S5pr esciled, absl 11 e wkensbp i130,COMrkiAUBE Sde¥ived /DS aht 66l cbBrettb@ itar forfiter eo.
I nportantly, this signal prevents the car stereo fromshutting off,

ent er ir&%gﬁizﬁlﬂ@%? (HDEE pla®¥r/cRLLIRE WhiBRcBE 1) theRERAPRNSAMR. (1D Sk SBleSind R/ OF
data from an external 'source. Tn step 142, the audio channels of the MP3

pl ayersﬁ r ﬁ/ﬁgﬁg[%ﬁ&tis%gec( %ﬁﬁé‘@l\ﬁggr Ia%lirog i&gcﬁﬁt@{]rteﬁt ifoPR foiind ?é@o%ﬁigltatg%ibg% cpudi o

fromt ayer to be play t e car stereo. | 4, data
is retriey th resent, . ntion, fromthe M3 pl | [
o ack P LR ST B AR TN e Doy At R R o WEL PP, 1
t h? s tc:% B fc];rcr)r{attg(li %grl 8% bb}’ a t(ﬁ? p&?{gr/cﬁltag{;eerodf al-lr)]fut?pe ot In%gn%gtlu?er.] Once the

10 command has been formatted, step 122 is invoked, wherein the formatted command is

transmiitted to the CD player/changer and executed. Step 110 is then re-invoked, so that

additional processing can occur.

FIG. 4b is a flowchart showing processing logic, indicated generally at 130, for

15  integrating an MP3 player with an existing car stereo 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

20  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 sterco. Ifa

negative determination is made, step 136 is re-invoked.
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produced by the MP3 player can be quickly and conveniently viewed by a
driver by nerely viewing the display of the car stereo. After steps 140,
142, and 144 have been executed, control passes to step 146. 15 In steps
146, the present invention nonitors the control panel buttons of the car
stereo for MP3 operational comrands. Exanples of such commands i ncl ude
track forward, track reverse, play, stop, fast forward, rew nd, track
program randomtrack play, and other simlar commands. 1In step 148, if a
command i s not detected, step 146 is re-invoked. Oherwise, if a conmand is

recei ved, stdp ll@&menmemaslbeps il imbep aBs, AhRImekeled prRETRR;dSed as
converted into a format 20 recogni zabl e by the MP3 pl ayer connected to the

pr esent bloaiv @88,i ieriavdked, dkamt the MR3 tNRr $6 @Rechafge A B u%lﬁ)SHg%&%WW &

HONDA car radio is converted into a format recognlzab

manuf acéxisteg chy st BANARN, Bc!gﬁ‘;ﬁmg%)éte Ci%eé k’}g%h 8%0(? b}é Omp[x;aﬁgét Ie#rgntlon

car radio can be formatted for "use yer

whorei e For et o g@m%qmgﬂfh% TENEE AT B dnghe o

wherein the formatted co t fansm

exegut eghrest SO t dditiopal processing can
occur. rE?Gﬁﬂﬁﬁéggy§h%Q§§kL§e¥mﬁ% Vﬁﬁ@mﬁWB 5%%am6“¢%aﬁbmﬁ@Hﬂvtﬁﬁﬁﬁnmde
general |nte rati ng a |1ite receiver or a DAB receiver
andréif?ng%g§618 HIEFRYED §9§‘th%§ Bi/ ﬁ‘ﬁ? g™ fihexiempl speme. dndispehddi that | on

|s nade as .o mheﬂgﬁr tgf xi sting car stereo is powered on. If a negative
det er mi na't SRl plaihe MET afsyereye |C§mieﬁ§i~’ék(éhﬁmlmé} @ the tchiestpree sgsttmi a@rinizon

enters . é{ ﬂ} node and waits for the car stereo to be powered on. If a
posi t i VAUt PP etnviestogkegdayed through the car stereo. In step 144, data is retrieved by

the present invention from the MP3 player, including track, time, title, and song information,
10 formatted, and transmitted to the car stereo for display by the car stereo. Thus, information
produced by the MP3 player can be quickly and conveniently viewed by a driver by merely
viewing the display of the car stereo. After steps 140, 142, and 144 have been executed, conirol

passes to step 146.

15 In steps 146, the present invention monitors the control panel buitons of the car sterco for
MF3 operational comimands. Examples of such commands include track forward, track reverse,
play, stop, fast forward, 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

20 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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10 step 166 is invoked, wherein a second determnation is made as to

whet her the car stereo is in a state responsive to signals external to the
car stereo. If a negative determnation is nmade, step 166 is re-invoked.

If a positive determnation is nade in step 166, a satellite/ DAB receiver
handl i ng process, 15 indicated as block 168, is invoked, allow ng the
satellite/ DAB recei ver to exchange data and audio signals with any

exi sting car stereo system Beginning in step 170, a signal is generated by
t he present vention |nd|cat|ng that a satellite or DAB receiver %

pr eserfOM A ﬁ?ﬁe bepyratmted: stRt 1 udbsiPyOkan¥hfireip edot BrRdcE sPretEtet,

I nportantly, this signal prevents the car stereo from shutting off,

ent er itrgsaitisd degheddid3 phwcoabexicssdhebiag 1dAriashmnesraelked. s¢ divaladdisinarlor
data from 20 an external source. In step 172, the audio channels of the

sat el InreesioABeanepeiiver are connect ed (channeled) to the car stereo system
allowing audio fromthe 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/DAB receiver, including channel nunber,

channel namG.add iista ﬂ@%harﬁ%ﬂ@whignpmc@d@dlg 8636 ORGichicti| Guncfa0iyat 16l, f@nd
transmtted to the car stereo for display by the car stereo. The

i nfor rm&gnnngguéellﬂ@@ree&agﬁm @@Ammeaeepmmﬁexmﬁn gar s@errea/g)atan 0BARRLGR]
interface viewabl e and mani pul able by the user at the car stereo. Thus,

| nf or TR 6Br ARl NERLECE! KEEnERD: BE exphelluand E&M&%H%ﬂt Ly

VI ewe rver Yy ner el view ng t | sp ay O stereo

ALt er In%ééﬁﬁl% Jeza%%n]aﬁoﬂe ad]é s%ehalv6% bee@okee e or S }%ﬁg}cg&llt iR sn%l%% er tep

1.76. resen Pinvent ' on contro pane dtt ons
reo. for itel

2 ey ﬁ%ﬁn%fmﬁsaﬁa?n HerbEe e 555)5%%%}%5 TPE S BoterSRISR | R,

10 step 166 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

166 is re-invoked.

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

15 indicated as block 168, is invoked, allowing the satellite/DAB receiver to exchange data and
audio signals with any existing car stereo system. Begiuning in step 170, a signal ts 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

20 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/DAB receiver, including channel number, channel name, artist name, song time, and

36



station down, station nenory program and other simlar conmands. In step
178, if a conmand 10 is not detected, step 176 is re-invoked. O herw se, if
a command is received, step 178 invokes step 180, wherein the received
command is converted into a format recogni zable by the satellite/DAB

recei ver connected to the present invention. For exanple, in this step, a
command issued froma FORD car radio is converted into a format

recogni zabl e by a satellite receiver manufactured by PIONEER, |Inc. Any

concei vabl e conmand from any type of car radio can be I5 formatted for use

by a saf¥ld fitle/ Papatiesk eind dranshitanytol JHeecHT steBH UbAGLHRS - b OARE 4N nd
has beenffornatted, step 182 is invoked, wherein thga ogﬁgttgﬁ—ggﬁﬁan s
transni fifenationtcheld teatredehict @f BABoF BBRI ¥EhuaBoviE%, Linth§R..170 is then
re-invoked, so that additional processing uéanvbcggag&%%'%%%gmiﬁngﬁéFMF

f | owchantnphioblensy pieagessi he chOgbGo. 1HHIC neral | t 190, for
integrating a plurality of auxiIia?yrﬂnﬁhﬁkgﬂﬁgg%guﬁ#¥%jgygﬁrﬂ?ﬁﬁﬁdﬁnbe

Begi nni q@ckiN «88 Bnd@Zentd videl£5m J. i s made as t et her. the existing
car stereo i s powered no%.wl f as}ﬂlgg%gﬂoggy r?ieé?lérvﬁ‘f“ﬁ’élgitgﬁ\ggglabféﬂé?@ §¥efere®4 i s
I nvakedafiivwhesgipol 18 t..Lnvention enters a standby node 37 and waits
for the car stereo tbgggﬁﬁgﬁgégﬁﬂgﬁémﬁﬁiéoﬁﬁgﬂﬁﬁvé“H%ﬂbrﬁination i s made,
step 196 is invoked, wherein a second determ nation is nade as to whet her

the car stereo is in. a state responsive to signals external to the car

stereo. |If n@ggﬁ#hygkdeterninatlon is made, step 196 is re-invoked. 5 If
a positive defe At 1O I8! s IQmepikps e ontael muxi Huttanyof thpuir dhaedfdrng

pr ecesssatellite/DAB receiver operational commands. Examples of such commands include station up,
station down, station memory program, and other similar commands. In step 178, if a command
10 is not detected, step 176 is re-invoked. Otherwise, if a command is received, step 178 invokes
step 180, wherein the received command is converted into a format recognizable by the
satellite/DAB receiver connected to the present invention. For example, in this step, a command
issued from a FORD car radio is converted mto a format recognizable by a satellite receiver
manufactured by PIONEER, Inc. Any conceivable command from any type of car radio can be
15 formatted for use by a satellite/DAB receiver of any type or manufacture. Once the command
has been formatled, step 182 1s invoked, wherein the formatied comunand is transmitted to the
satellite/DAB receiver and executed. Step 176 is then re-invoked, so that additional processing

carn occur.

20 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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i ndi cated as block 198, is invoked, allow ng one or nore auxiliary inputs
to be connected (channeled) to the car stereo. Further, if a plurality of
auxiliary inputs exist, the logic of block 198 allows a user to select a
desired input fromthe plurality of inputs. Beginning in step 200, a 10
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 signal prevents the car stereo fromshutting

of f, qg}gg& qTaﬁ%leegﬁqp e, or thprmj e beip nresponsi.ve to 1%?9 S

and/ or M at AT P H AT S8 R R° POYTHEon THeh POy Csqedgy RN i fnadg it Bnel
buttons qf the car stereo, are npnitored. 15 | preferred enbodi mnent of

t he pr‘&%‘g‘i‘ff" i‘"ﬁfi‘@ﬁ‘c P oficordadyicgingtiva Edéa%r At é‘H]&&s?F RQFY SERFBUE Burels are
sel ectabl e by selecting a CD disc nunber on the control panel of the car

r adi 0.TeSPPREINE 19 Hewleprtomal todhgedrstaehatl oregayverdeiernygaten wineadsertep hRO fs r st
di sc nunber has been selected. |If a positive determnation is nade, step
206 | geiinModkéd, wherein the first auxiliary input source 20 is connected
(channeled) to the car stereo. If a negative determnation is made, step
208 is invoked, wherein a second determ nation is nmade as to whether the
second di sc nunber has been selected. If a positive determnation is nade,

step 210 i 9f anyekig, detdiiiition tienfeciande@u®s] hdhMxilibfyPitpus AidlRgl Srocess,
connected (channeled) to the car stereo. If a negative determnation is

made, isdi€fed 38 bhdek 198, 1IOVRKALd, YRRFRE R kit deLiBRA NPLLOR bs BRERAS 10

whet her the third disc nunber has been selected. If "a positive

det er minAhLien doShaBSersd egm%iei irs eﬂdgfﬁﬂgﬁ%mﬁrﬁ e Do R i Y
i nput ‘source i s connected (channel to the car’stereo. [f a Regative
det er g8 ahbQ8a uSer to select 2 desired input from the plurality of inputs. Beginning in step 200, a
10 signal is generated by the present invention indicating that an external device 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. Then, in step 202, the control panel buttons of the car stereo
are monitored.
15
In a preferred embodiment of the present invention, cach of the one ot 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
20 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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made, step 216 is invoked, wherein a fourth determnation is made as to
whet her the fourth disc 5 nunber has been selected. |If a positive

determ nation is made, step 218 is invoked, wherein the fourth auxiliary

i nput source is connected (channeled) to the car stereo. If a negative
determ nation is made, step 200 is re-invoked, and the process disclosed
for block 198 repeated. Further, if any of steps 206, 210, 214, or 218 are
executed, then step 200 is re-invoked and block 198 repeated. 10 The
process dlsclosed in block 198 allows a user to select fromone of four

auxi | i aﬂl 1§ ‘ﬁﬁ@kedsb’ﬂﬁ[@é‘sa Usidndptérhenaiontis aladbut tONSe@Er ihléth?@leS%trﬁ'h%Qr héd
course, the nunber of auxiliary input sources connectable with

sel ect abt@ fjectdde P e penitive RkeRbhim@oS an nli%@ee%(tl@ﬁ‘@i@dls iHvAY, uﬁ%'?éu{gl ﬁ'xrcrlber
Thus, for exanple, 6 auxiliary input sources could be provide t'ched

15 usi nguokdry égmo @ﬂhﬂgisﬁﬁhﬁ&tédo(@hiﬁ%(e% toogle key &Etcg Kef 5 )nc ok Qi%ﬁ:%glglta{ﬁ%lh i5a ,

panel of the radio. Myreover, any desire troke, ecti o

or but t @ade& ktepr it Reine oridr Wlwt@f’H@ kQLQFh deGiuts gmn i xg%%e 3 tf)h%\%? ﬂ%élb‘\a‘%flftﬁéﬁsﬂ om

utilized to select fromthe auxiliar I nput "sour

t he 5 spidhiler Qks @&QQ@leﬁgdt I?f"a ggs'?t? e Gctergﬁ[g %}19%1113% ﬁ%%lfig? 1&%5?(5&}112&:‘2@12; CD

showi ng processing [ogic, Ica

pl ayer @ng UXI|lar t our es wWth a car radi o. Beginning
in step Zé%ﬂgﬂgF é&§1%% é %g %%é@h@@ tHesesdost ilhigp wagatrer eo

is poweygd e ? e deternlnatlon is made, step 224 is invoked,
wher ei n (11%19%%18% ésrﬁla(f @‘gﬂ p{gl"ﬁ Erib¥rlsdaandahe prasasisiisaiesdd fanlovial #repetted he
car. st%{n% t%.be ?omered on, |f a.f03|t|ve determ nation i s nade,
i urther, If any of steps 206, 210, 214, or 218 are executed, then step 200 is re-invoked and block
198 repeated.
10
The process disclosed in block 198 allows a user to select from one of four auxiliary
input sources using the control buttons of the car sterco. Of course, the number of auxiliary
input sources connectable with and selectable by the present invention can be expanded to any
desired number. Thus, for example, 6 auxiliary input sources could be provided and switched
15 using corresponding selection key(s) or keystroke(s) on the control panel of the radio. Moreover,
any desired keystroke, selection sequence, or button(s) on the control panel of the radio, or
elsewhere, can be utilized to select from the auxiltary input sources without departing from the

spirit or scope of the present invention.

20 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 sterco is powered on. If a

negative determination is made, step 224 1s invoked, wherein the present invention enters a
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step 226 is invoked, wherein a second determ nation is nmade as to whet her
the car stereo is in a state responsive to signals external to the cars
stereo. If a negative determnation is made, step 226 is re-invoked. 5 If
a positive determnation is made in step 226, then step 228 is invoked,
wherein a signal is generated by the present invention indicating that an
external device is present, and the signal 1is continuously transmtted to
the car stereo. Inportantly, this signal prevents the car stereo from
shutting off, entering.a sleep node, or otherw se being unresponsive to

o1 gnal e R igec aad Y fy o B R 8 Ao i e T RV SIS URALDYGS Mac,
determ nation.is made as to whether a CD player is present (i.e., whether
an extSEPPAD BPvEke arhesiin @ iasrperddiamupine ot wade & torrdiothar dtherear sierepeisiie @
integration systemof the present invention). If a positive determ nation
i s madiic Kpysivede siendls s te tewaok eidreo] Al smegrting tetermaliogiicmede, Istepck
108 of FIG 4a (the CD handling process), described earlier, is invoked,
so t ha26tdws-i@®ketiayer / changer can be integrated with the car stereo 15 and
utilized by a user. In step 232, a sensing node is initiated, wherein the
présent invention nonitors for a selection sequence (as will be discussed
in greater detail) initiated by the user at the control panel of the car

stereo for IsmpéseiietBtdri@ikibes @xdemnMdp 19, MeAXRP22HAUOs kIO WRBRIPL sighBT €
auxiliary input sources. Step 234 is then invoked, wherein a determnation

IS Megeo@Rrdifd b%@%@nﬁﬂg&t@nzﬁggﬁ hias é?(?é?ﬁ‘alid@i/itc%gsi Sifdsent fanfd t?fﬁ;g dve

determ nation i's nade, step 23 20 1 nvokes step 2 so that er

| E}Ir OCeSSIAGnGAR Pﬂiééeflglrni treed) oS @teﬁiof I%I%Bﬁ%{etwé ﬁse ggﬁﬁ %gg@%}fg 0D SerdBEE,

.e., the USE_ ( Sll‘e_S toswtch fro ! a_ ayer canger to

gzgi gg%lﬁg&r%gﬂgénglr?ﬁ% sl@ﬁ%@%ﬂoﬁ%ﬁ%&g}tef eu%?e(ssptl)nssi\«!eq\é%lkg%gls er\'fgl%rr?fa{% 11r0hlr?
10 an external source. Then, in step 230, a determination is made as to whether a CD player is
present (Z.e., whether an external CD player or changer is connected to the multimedia device
integration system of the present invention). If a positive determination is made, steps 231 and

232 are invoked. In step 231, the logic of block 108 of FIG. 4a (the CD handling process),
described earlier, is invoked, so that the CD player/changer can be integrated with the car stereo

15 and utilized by a user. In step 232, 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 sterco for switching from the external CD player/changer to onc 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-

20 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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di sconnected fromthe car stereo. Then, step 238 is invoked, wherein the

| ogi c of block 198 of 40 FIG 4d (the auxiliary input handling process),
di scussed earlier, is executed, allowing the user to select fromone of
the auxiliary input sources. In the event that a negative determnation is
made in step 230 (no external CD player/changer is connected to the present
invention), then step 238 is invoked, and the system goes into auxiliary
node. The user can then select fromone or 5 nore auxiliary input sources
using thg~coptrols.of the radio. FIG 4f is a flowhart show ng processing
| ogi c, fﬁ%‘l fd;{t@%%"éﬁ%?éﬁlﬁ‘g‘z hﬁ?dlﬁ“&d),"‘"feéfrl disthsangr eitlivigiseexsauted, lallpwingatbenwer  or
DAB recei ver, and one or nore auxiliary input sources with a car radio.
Begi nni Ag IRt g?@ﬁ’“ﬁ@f ey agdbay R spwines. simfidevears tha avhegalies dethemiextit isng
car sterep is 10 powered on. If a negative determ nation is nade, step 244
is invdR ,m\ﬁfr?érzéﬁﬁm?t fieetprldsia mayei/shaegtriiorpnentted & the ptandhyvornce), ard sipi t's
for the car stereo to be powered on. If a positive determ nation is nade,
step 2488iis ipvebekedd twhesennges Seoandilidat b0 NThé 08bricsn ARAG RSt H6m MpeLher
the car stereo is in a state responsive to signals external to the car

st ePeo.mark apxilieydtput eourdet iy (hatéRmld 6 (h@RGio. Step 246 is re-invoked. 15 |f
a positive determnation is nmade 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 transmtted to

the car stemeqa. 4fNROKt @it EIW@&%'&Q@SSI?%S?%@%ZH Icgﬁq%cg%ﬂgrtégjzgagsi{}]g%{)

shutting off, entering a sleep no 0
250, a

el ormnat o & SRR OO B REN 0 an R e 'F BB b sources v a
car radio. Beginning in step 242, a determination is made as to whether the existing car stereo is
10 powered on. If a negative determination is made, step 244 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 246 is invoked, wherein a second determination is made as to
whether the car sterco is in a state responsive to signals external to the car stereo. If a negative

determination is made, step 246 is re-invoked.

15

If a positive determination is made in step 240, 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 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
20 an external source. Then, in step 250, a determination is made as to whether a satellite receiver
or DAB receiver is present (i.e., whether an external satellite receiver or DAR receiver is

connected to the multimedia device integration system of the present invention). If a positive

determination is made, steps 251 and 252 are invoked. In step 251, the logic of biock 168 of
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or DAB receiver is present (i.e., whether an external satellite receiver or
DAB receiver is connected to the nmultinedia device integration system of
the present invention). If a positive determ nation is nade, steps 251 and
252 are invoked. In step 251, the logic of block 168 of 41 FIG 4c (the
satellite/ DAB receiver handling process), described earlier, is invoked, 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 mherein t he

present Jnvention nopitors for el ecti on sequence (as. .w | ussed
P ar 8160 M gl PRy PR e by Re Bl SR gttt s iiseecr GHafiear
stereo for 5 switching. fromthe external satellite receiver to one or nore
aUX|Iﬁ%ﬁ@“?HﬁﬁchﬁﬁiE%§“qQ@%B‘?@Hdﬁémﬂﬁﬁéﬁ)PW%BRE%“*V%éﬁ@F% i e Pfd hat i on
is made as to whether such a sequence has been initiated. |[If a negative
det er a¢tsEE BAdG & ingtéed, stheprip Y presduhivicators nwpitoBgor gelentgn feguetrer(as
processing can occur. Oherwise, if a positive determnation is mde

(i.e. wilbe dirsersed @s gicetsr tlctaisk)/\initiainedf trothetuser ateld ermall paadl elf Itha @f BRBorfecei ver
to one of the auxiliary input sources), step. 256 is invoked, 10 wherein

t he auditchioyaonehs eabriahaatdticaktdite 6 es€bVRbreadik il tpnnecked. Keppsulie car
stereo. Then, step 258 is invoked, wherein the logic of block 198 of FIG

4d (t penamdidi Al Nerbin RUctddametion g ROSLSShetlthr SEUSS el el Ha€beed MitRAC UL ed,
allowing the user to select fromone of the auxiliary input sources. In

the eyenhedld dAcMEOR/IINYS Rk e 294 LORvdIRs gezsk NsSThEPRARE: §80sEX L eA D2

satel l'ite/DAB receiver is connected to the présent invention), theR step

- 258 1 §5.4,pvek éjrwm%“ﬂ" d gc?sl&x?é &éié&n?ﬁg[t%% niaﬁ%&é‘”ﬁii ol B Yo TR SJ]E:&I Heglmsan

t-hen select ronione nmore auxilirary inp sour ces u5|ng e controls of

E?gsgﬁgenﬁb gaﬁ&l%&?ﬁfiﬁs re%elfveto r(‘)%er‘-: tofs tﬁe Vqugmpf ?r?p% Ss'oﬂx%es)?% ep. R glchi%dt o the
10 wherein the audio channels of the satellite receiver are disconnected from the car sterco. Then,
step 258 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 250 (no external
satellite/DAB receiver is connected to the present invention), then step 258 is invoked, and the

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

sources using the controls of the radio.

FIG. 4g is 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

20 in step 262, a determination is made as to whether the existing car sterco is powered on. If a
negative determination is made, step 264 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 ina
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integrating an MP3 player and one or nore auxiliary input sources wth a
car stereo. Beginning 20 in step 262, a determnation is nade as to

whet her the existing car stereo is powered on. |If a negative determ nation
is made, step 264 is invoked, wherein the present invention enters a
standby node and waits for the car stereo to be powered on. If a positive
determ nation is nade, step 266 is invoked, wherein a second determ nation

is made as to whether the car stereo is in a 42 state responsive to
signals external to the car stereo. If a negative determ nation is nade,
step 288cirssppesivanokgdls éftertalpoaht biesieleb eNnmh RBkitRe dekriBEBoh 1 SLEP s%g&
then step 268 is invoked, wherein a signal 5 is generated by the present

i nvent i 2% ik hdin@altddng t hat an external device is present, and the signal is
continuously transmtted to the car stereo. Inportantly, this signal
prevents the car stereo from shutting off, entering a sleep node, or

ot herwi se bei ng unresponsive to signals and/or data from an external

source. Thenf, bBiStERt@hnar I nat i I,s nrde gs to W@Ft er.an MP3
player is pr e&sent (i.e. ,la{l\ﬁg?%enr%%}ﬁl Se%%ér%ngpﬂ%%ggé’iﬂéﬁyoﬁ( - BOAREA 8gdlo
t he smulit Lopel,ay i integratiaon,l0. system of tge present invention). If a
positi \}elg(g%t erm g\teﬁ%%scﬁsm ton 1gdi fbthngég"it ArFiome devige 1§ prosband [the gmab
271, thaklﬂLcS?f_bloc§(ﬁ38 of FIG 4b (the MP3 handling process),
descri bed ™ EAP1DeFNSIRUGO Shethr sierror Hapottprtlvins pEsd orcveal threcar sicegrfained
W th thg ear &Iereo and utilized by a user. In step 272, a sensing node is
i ni ti atSYHAEr BlFRER s sEREeAe. ar eHlerviseheingomiespensivedio sigrelbsl amdior datasequence
as w e discussed in greater detai initiate y e user a e
Il be d d ] t det ai | tiated by th t 15 th
cont r R GBIl spureheThem i step @30.fodetempinaivinniy thadoms tih evhestice nm PR3yl iay er
to one or nore auxiliary input sources. Step 274 is then invoked, wherein
a det ePHSeEt( onwhethgraatecxdternaloMP3 player is connected to the multimedia device integration
10 system of the present invention). If a positivé 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
earlier, is invoked, so that the MP3 player can be integrated with the car sterco 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
5 the control panel of the car stereo for switching from the external  MP3 player  to one or
more auxiliary input sources. Step 274 is then invoked, whercin 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 occut. 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
20 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 eatlier, is executed, allowing the user to select from

one of the auxiliary input sources. In the event that a negative determination is tnade in step 270
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whet her such a sequence has been initiated. If a negative determnation is
made, step 274 re- invokes step 278, so that further processing can occur.
QO herwise, if a positive determnation is made (i.e., the user desires to
switch fromthe external MP3 player to one of the auxiliary input 20
sources), step 276 is invoked, wherein the audi o channels of the MP3 player
are di sconnected fromthe car stereo. Then, step 278 is invoked, wherein
the logic of block 198 of FIG 4d (the auxiliary input handling process),
di scussed earlier, is executed, allow ng the user to select from one of
the adPierimpl MiFutaes it cwsecisdiorthe Preyan inyenden)athea gipi 478 1o dvvaked aad isn i s
made in step 270 43 (no external MP3 player is connected to the present

i nventSysism gadiantostugplapy g10ds. Thgoked catnfgntsglect §98t efin goBwre aweliandnpitar y
node. The user can then select fromone or nore auxiliary input sources
usi ng heegontg dksowfols hethe adii@. 5 As nentioned previously, to enable
integration, the present invention contains logic for converting comrand
signals issued froman after-market or OEM car stereo into a format
conpatible with one or nore external audi o devices connected to the present

i ngention. AugBntidRdipke @Rl afdld Bflcdr@idh) kepiksdhlnvetion t&ieRs 3690 &br f Or
use with any external device. For purposes of illustration, a sanple code

POr Ui QR &iRd QbRnlaAd T@Rlag SsudlehOM) af QlicCRBMEE bk MIRGIOBL Qbreo LS hdRhs: from
a BMWVW car stereo into a format understandable by a CD changer: Table 1

Radi 0 Joﬁ'%gﬁt?ﬂe SvifiD ARG bR T hal(fAld aFRY JIRASked Bet?lg%'r&gn@&g%ﬁ:%Soé&(lelc

message

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
10 signals from a BMW car stereo into a format understandable by a CD changer:

Table 1

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

Encode RD stop_msg:

moviw 0x68

20 xorwf BMW Recv buff W
skpa
return

movliw 0x05

25 xorwl BMW Recv buff+l, W
sKpz
return

moviw 0x18

30 xorwf BMW_Recv_buff+2,W
skpz
return

movliw 0x38

35 xorwf BMW_Recv_buff+3,W
skpz
return

movliw 0x03
46 xorwf BMW_Recv_buff+4,W
skpz
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Encode RD stop_nsg:

nmovl w 0x05 25 xorwf BMARecvbu LL+l., W skpz

BMW Recv_buff+2, W skpz
z t movl w 0x01. 40 xorwf BMW Recv_buff+4, W skpz 44

skpz return

novi es 0x68 20 xorwf BMW Recv buff, W akpz

return

return

tstf
skpz

return

return
novl w 0x18 30 xorwf

novl w 0x38 35 xorwf BMW Recv_buff+3, W

BMW_Recv_buff+5

5 return

movlw 0x4C
xorwf BMW_Recv buff+6,W

skpz

10 return

bsf

BMW_Recv_STOP msg

return

15

‘ The code portion shown in Table 1 receives a STOP command issued by a BMW sterco,

in a format proprietary to BMW stereos. Preferably, the received command is stored in a first

buffer, such as BMW _Reev _buff. The procedure “Encode_RD_stop msg” repetitively applies

an XOR function to the STOP command, resulting in a new command that is in a format

20 compatible with 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 stereo for

25  display thereby. Such logic can be applied to convert any data from the external device for

display on the car stereo. 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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return tstf BMW Recv_buff+5 skpz 5 return novlw Ox4C xorw
BMV Recv_buff+6, W skpz 10 return bsf BMN Recv_STOP nsg return 15 The
code portion shown in Table | receives a STOP command i ssued by a BWV
stereo, in a format proprietary to BMNstereos. Preferably, the received
command is stored in a first buffer, such as BMN Recv_buff The procedure
"Encode_RD stop_nsg" repetitively applies an XOR function to the STOP
command, resulting in a new command that is in a format 20 conpatible with
the after-market CD player. The command is then stored in an output buffer
for dispatching to the CD player. A@dia?onally, the present invention
cont ai ns togic forretrreving tnformatton—froman—af-ter-market—audto
devi ce, and conV€rf%ﬁg samesinto-aformat==conpatibl e with the car stereo
for 25 display m@g‘iébﬁ‘:gl%ﬁﬁﬁgytéigﬂ?ﬁ é‘gPO {E"30Pi ed to convert any data from
the externdl device for. disptay on ¥RE e’ st’éPey For purposes of
illustration, a sanple code portion is shown in Table

Load_CD_stop msg:

movlw 0x18
movwf BMW_ Send buff

e e T e e e N L L T

10

moviw Ox0A
movwi BMW_Send buff+l

movlw 0x68
15 movwf BMW Send buff+2

movlw 0x39
movwt BMW_Send buff+3

20 movlw 0x00 ;ocurrent status_XX=00, power off
movwE BMW Send buff+4

movliw 0x02 ;jcurrent status_YY=02, power off
movwE BMW_Send buff+5

25
clrf BMW_Send buff+é :separate field, always =0

moviw BMW MM stat ;current status MM , magazine config
movwf BMW_Send buff+7

30
clrf BMW Send buff+8 ;separate field, always =0

moviw BMW_DD_stat jcurrent status DD, current disc
movwE BMW Send buff+9

35
wmoviw BMW TT stal jcurrent status TT , current track
movwf BMW_Send buff+10

xorwl BMW Send buff+9, W ;calculate check sum
40 xorwf BMW_Send buff+«8,W

xorwl BMW_Send buff+7,W

xorwl BMW_Send buff+6,W

xorwf BMW_Send buff+5 W

xorwf BMW_Send buff+4,W
45 xorwf BMW Send buff+«3, W

xorwf BMW_Send buff+2,wW

xorwf BMW_Send buff+l,W

xorwf BMW_Send_buff,w

50 movwf BMW_Send buff+ll ;store check sum
movlw D'12!? ;12 bytes total
movwi BMW_Send cnt
bsf BMW_Send_on ;ready to send
return

55
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2, below, for converting data froma CD changer into a format

under st andabl e by a BMW car
confirmation

stereo: 45 Table 2 Changer replies with STOP
Encodi ng 180A68390002003F00010270 nessage 5 Load CD

stop_nsg: novlw 0x18 10 novwf BMW Send- buff novlw OxOA novwf

BMW Send_buf f +I
Send buff+3 20 novl w 0x00 ;current status_XX=00, power of f

buf f +4 novl w 0x02 ; current status_YY=02, power of f

25

10

15

20

25

30

35

wf BMW Send buff+2 novlw 0x39 nmovwf BMN
novl w 0x68 15 nov 0x39 moviE DWW

movwf BMWV Send buf f +5
The code portion shown in Table 2 receives a STOP confirmation message from the CD
player, in a format proprietary to the CDD player. Preferably, the received command is stored in a
first buffer, such as BMW_Send buff. The procedure “Load_CD_stop _msg” retricves status
information, magazine information, current disc, and current track information from the CD
changer, and constructs a response containing this information. Then, a checksum is calculated
and stored in another buffer. The response and checksum are in a format compatible with the

BMW stereo, and are ready for dispatching to the car stereo.

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 Forgd "play" command :41-C0-80-CA-0L+

if ( ACP_rx_ready == ON ) |
ACP_rx_ready = OFF;
ACE e tadde « ACF rx buff (L]
ACP_rx_saddr = ACP_rx_buff{2];

ACP rx datal = ACP rx buff{3];

ACP rx data? = ACP rx buffl4],;

ACP_ rx datald = ACP_rx buff (5],

if ( (ACP_rx saddr == 0x80) ) {
switch ( ACP_rx taddr ) |

case 0xCO:

if ( ACP_rx_datal == OxCA} {
1£ { ACP_rx_data2 == 0x0% ) {
flags.ACP_play_req = 1;
}
break;
}
break;
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clrf BMN Send _buff+6 ;separate field, always =0 nmovfw BMN MM stat ; current
status- MM, magazine config 30 novwf BMW Send buff+7 clrf BMWN Send_buff +8
;separate field, always =0 noviw BMWDD stat ;current status DD, current
disc novwf BMN Send buff+9 35 nmovfw BMW TT star ;current status-TT current
track nmovwf BMW Send buff+l 0 xorwf BMN Se'td buff+9, W; cal cul ate check sum
40 xorwf BMW Send_buff +8, W xorwf. BMM Send buff+7, W xorwf
BMW Send_buff+6, W xorwf BMW Send_buff+S, W xorwf BMVN Send buff+4, W45
xorwf BMAGBend buff+3, W xorwf BMAGBend buff+2, W xorwf BMW Send buff-fl, W
xorwf BMWV derilic lsodd pyntiso showinf inBlabiseha Bbikas+Hcbmpsmdrselastedcly gurser aothiew
D112' ;12 bytes total

controls of a Ford OEM car sterco is received, and portions of the command are stored in one or

more buffer arrays. Then, as shown below in Table 4, the decoded portions of the command
stored in the one or more buffer arrays are used to construct a “Play/Pause” command in a format

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

Table 4

// encoding iPod "play/pause? command OxFF 0x55 0x03 0x02 0x00 0x01 OxPFA

10 if { iPod play reg == ON ] {
- iPod_play req = OFF;

iPod_tx_datal[0] = 0x55;
iPod_tx_datall] = 0x03;
iPod_tx_datal2] = Ox02;
15 iPod_tx_datal{3] = 0x00;
ipod_tx_datal4] = 0x01;
iPod_tx_counter = 5;
iPod_tx ready = ON;

20

While the code portions shown in Tables 1-2 are implemented using assembler

language, and the code portions shown in Tables 3-4 are implemented using the C programming

25  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.

30 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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nmovwf BMWV Send cnt bsf BMWN Send_on ;ready to send return 55 46 The code

portion shown in Table 2 receives a STOP confirmation nessage fromthe CD
player, in a format proprietary to the CD player. Preferably, the received
command is stored in a first buffer, such as BMW¥ Send-buff. The procedure

"Load CD_stop_tnsg" retrieves status information, magazine information,
current disc, and current track information fromthe CD 5 changer, and
constructs a response containing this information. Then, a checksumis
calculated and stored in another buffer. The response and checksumare in

a for matorgorpdeidb devicdsh stdheas ABNMSHAIED pl3BELIARSer! SEDYHIERY, dikgRALENING to
the car stereo. The present invention also includes |ogic for converting

devi co such as an WPa MR o ApT o Fad bl ager e a4 SR
ter oo ard mn Aol e v Bed BRyrsan SARtE R BXCIPRARR, PO stlihara
141- Coﬁggiﬁ;ﬁﬁé) Lt sté;ﬁ 3b£, @heAgﬁﬂftg(r{segtd}/he:gor%\clﬂ pa%el are monitored. In step 304, a
5  determination is made as to whether a “Track Up” button or sequence has been initiated by the
user. The “Track Up™ button or sequence can for a CD player, MP3 player, or any other device.
If a negative determination is made, step 306 1s invoked, wherein the sensed button or sequetice
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

10 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

15 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 3190, a
determination is made as to whether the user has initiated a “Track Down” bulton 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. Ifa negative determination is made, step

20 312 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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rx heady = OFF' ; AC rx taddr ACP rx buff [i.] ACP rx saddr =

ACP rx_buff[21; 20 ACPrxdatai = ACP_rx buff[3]; ACP rx data2 ACP

r x_buff[1]; ACP rx-data3 ACP_rx__buff[5); if ( (ACP rx saddr == 0x80) )
{ switch ( ACP_rx t:addr ) 25 case OxCO if ( ACP rx datal OxCA) if ( ACP
rx_data2 0x01 flags ACP_play req = 1; 30 break; } break; } 351} 47 In
the code portion shown in Table 3, a "Play" command sel ected by a user at
the controls of a Ford OEM car stereo is received, and portions of the
command are stored in one or nore buffer arrays. Then, as shown below in
Tabl e Mocosstd Weawsaednpromtiiiohs wesanhénvestommadd dispatched to the audio device for

execution.

In the event that a positive determination is made in step 310 (a “Track Down™ button or
5  sequence has been initiated within the predetermined time period), then step 314 is invoked. In
step 314, the audio channels of the audio device are disconnected, and then step 316 is invoked.
In step 316, the logic of block 198 of FIG. 4d (the auxiliary input handling process), discussed
earlier, is invoked, so that the user can select from one of the auxiliary input sources in
accordance with the present invention. Thus, at this point in time, the system has switched,
10 under user control, from the audio device to a desired auxiliary input. Although the foregoing
description of the process 300 has been described with reference to “Track Up” and “Track
Down” buttons or commands initiated by the user, it is to be expressly understood that any
desired key sequence, keystroke, button depress, or any other action, can be sensed in accordance

with the present invention and utilized for switching modes.

15

When operating in auxiliary mode, the present invention provides an indication on the
display of the car sterco corresponding to such mode. For example, the CD number could be
displayed as “I”, 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
20 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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stored in the one or nore buffer arrays are used to construct a

"Pl ay/ Pause" command in a format 5 conpatible with the Apple i Pod device,
and the command is sent to the Apple iPod for execution thereby: Table 4
/'l encoding i Pod "play/pause” command OxFF 0x55 0x03 0x02 Ox0OO 0x01 OxFA
10 if ( iPodplay_req == ON ) { iPod_play req = OFF, i Podtx data(0) = 0x55;
I Pod txLLdata[l] = 0x03; i Podtxdata[?2] = 0x02; 15 i Podtxdata[3] = OxQOO

i Podt x data[41 = 0x01; iPod _txucounter = 5; iPod tx ready = O\, } 20
Wil e the code portions shown in Tables 1-2 are inplenented usi ng assenbl er
| anguage, addGihe iccddlqrabit osimvaio Wiodesid@lbes, Indlcad® deARLBIEBAL BH US| Ng
the C programming 25 language, it is to be expressly understood that any

| ow or deieghinigyehd hanibggerino\Wovicd t§e c’éﬁﬁe&&yldjtltaeatﬂtlld 1y %%i ?OPlQ%Wthe
departing fromthe spirit or scope of the invention.

appr ecij@e@tot. NThe YAkEQUSvRtBR LA A8 BAVILd BSs EaMheBEd goem% a%?%mry Rhut ports,

converting signals from any
and can integrate same with the car stereo using the procedures discussed carlier. Beginning in

5 step 322, the control panel buttons of the car stereo are monitored for a button or sequence
initiated by the user cortesponding to an auxiliary input selection (such as the disc number
method discussed earlier with reference to FIG. 4d). In response fo an auxiliary input selection,
step 324 is invoked, wherein the type of device connected to the selected auxiliary input is
sensed by the present invention. Then, step 326 is invoked.

10

In step 326, a determination is made as to whether the device connected to the auxiliary
input is a CD player/changer. If a positive determination is made, step 328 is invoked, wherein
the logic of block 108 of FIG. 4a (the CD handling process), discussed earlier, is executed, and
the CD player is integrated with the car stereo. If a negative determination is made in step 326,

15 then step 330 is invoked. In step 330, a determination is made as to whether the device

connecled to the auxiliary input is an MP3 player. If a positive determination is made, step 334
ts invoked, wherein the logic of block 138 if FIG. 4b (the MP3 handling process), discussed
carlier, is executed, and the MP3 player is integrated with the car sterco. If a negative
determination is made in step 330, then step 336 is invoked. In step 336, a determination is

20 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. dc (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



after-market or OEM car stereo for use by an after-market external audio
device, and vice versa. 30 FIG 5 is a flowhart show ng processing | ogic,
i ndi cated generally at 300 for allowing a wuser to switch between an
after-market audi o device, and one or nore auxiliary input sources. As was
di scussed earlier, the present invention allows a user to switch from one
or nore 48 connected audi o devices, such as an external CD player/changer,
MP3 pl ayer, satellite receiver, DAB receiver, or the like, and activate
one or__nore auxiliary input sources. A selection sequence, initiated by
the usépP: Hep Bhe icsnnydfedpamdiat gdditipral eaxiligneios! sAediens caiubh manitersHi ang.
Beginning in step 302, the buttons of the control panel are nonitored. In
st ep PI0xcsswdBearediopiyi faf damsel provede 28sat bewhpiritied t@alldiv atier Ypes blideveesor
sequence has been initiated by the wuser. The "Track Up" button or sequence
can f epnizcED ipttaymxiliaMPByppis @y die, predensinyecroidhas bdavegeted with the negadréose
determ nation is nade, step 306 is invoked, wherein the sensed button or
sequence is processed in accordance with the present invention and
di spatched to the external audio device for execution. Then, step 302 is
resi nvokedThe @rdsbit in@élioh! AR Ye RPAIRASoLAISFRYSRAGRSinfRMalen pdikraBIbLQRed.
In the event that a positive determnation is nmade 1 n step %04, step 308 is
i nvok -e] . iV 8Nt i [ : Ly i od of
e e Tl BEE & b Rar Rl b b 3 U8 oy P AL FREL Faer e Pk o
seque pr.ef erred enbadi f. . the resent invention, the
or edetb et K T Ao el e B S BRe MR L ap R B B Al REH (i e
durati,ons are considered within the spiyit and sco of the_ present
ventirare i edvaRs SFOE forormdpls et | Bhe souliisite BB g et ROHACHD ULEr has
initiated a "Track Down" button or sequence at »

car stereo for display thereby, such as on an LCD panel of the stereo. Additionally, the present

10 invention can accept composite input signals from an external device, and convert same to RGB
signals for display on the car stereo. Further, information from the external device can be
formatted and presented to the user in one or more graphical user interfaces or menus capable of

being viewed and manipulated on the car stereo.

15 FIG. 7a is a perspective view of a docking station 400 according to the present invention
for retamning 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 stereo. 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

20 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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the control panel of the car stereo within the predeterm ned tine period.
These sequences can be wused for a CD player, MP3 player, or any other
device. If a negative determnation is made, step 20 312 is invoked. In
step 312, a determnation is nade as to whether a tinmeout has occurred
(e.g., whether the predeterm ned period of tinme has expired). If a
negative determnation is made, step 308 is re-invoked. Otherwise, is a
positive determ nation is made, step 312 invokes step 306, so that any
buttons or key sequences initiated by the user that are not a "Track Down"
conmmandvideedevig ubtdss bddodked esingdandeckiig Haddie1qu @5 ibs UMY RE bOPrANd
dlspatﬂgeg éo t he audi o device for6 execution. In hﬁe event that a p05|tLve
det er nmi fleatwldimgithe dadteng 9atRineg003d Blat@ ag ARG ko RN t as
been initiated within the predetgrnln%d t|§% perﬁgﬁ)P gﬁgﬁigmggﬁgg%ﬁggg

i nvokedstatlon 46t equid tdke dhiefrmdisQeit Q@@nﬁlzéfeqket &%xc@uﬂi 33%% 1% e‘m rrgtaini%gf a

di sconnected, and then step 316 is invoked.

bl ock 1988t i dded SenAY b BEYinks Mo AN ?Cngca { OfESRkanatlcs gg}%%ggary

earlier, is invoked, so that e user ‘can se
i npyt g@u{&g@u&gdc@ggordance w th the present |nvent|on Thus at this
point in tinme, the systemhas sw tched, 10 under user control, fromthe

audi o device to a desired auxiliary input. Al though the fore90|ng
description of the process 300 has been described with reference to "Track

Up" and "Tra § %bmn" b Ltonf or commands initiated by the user, it is to
be expressl3Ji ndRrst YRYSO AR Wg‘H%gﬁfBﬂ“%@¢0§@é@éﬂﬁ@kHMEyﬁnmm%ﬁ<ﬁﬂﬂﬁkon
depresg of her action, can be sensed in accordance w th the present
inventi 8n9\a}f’1‘ %fH FOPBECHE Bie lempeIgRn ryd thedeottonBortions of the docking station 400. A

data port 416 is provided for interfacing with the audio device docked within the station 400, and
16 is in electrical communication therewith. In a preferred embodiment of the present invention, the
data port 416 is an RS-232 serial or USB data port that allows for the transmission of data with
the audio device, and which connects with the multimedia device integration system of the
present invention for integrating the audio device with an OEM or after-market car stereo. Any
known bus technology can be utilized to interface with any portable audio or video device
15 contained within the docking station 400, such as FIREWIRE, D2B, MOST, CAN, USB/USB2,
IE Bus, T Bus, [ Bus, or any other bus technology known in the art. It should be noted that the
preseat 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

systeimn.

20

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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When operating in auxiliary node, the present invention provides an
indication on the display of the car stereo corresponding to such node.

For exanple, the CD nunber could he displayed as "I", and the track nunber
di splayed as "99," thus indicating to the user that the systemis
operating in auxiliary node and that audio and data is being supplied from
an auxiliary 20 input source. O course, any other indication could be
generated and di spl ayed on the display of the car stereo, such as a
graphical display (e.g., an icon) or textual pronpt. 50 FIG 6 is a

f1 oncH&Y G Sholliengogiing stdiongS9bdgheludisndi base eportjenet3dl |3y battoBnmenthsr 515
determ ni ng and handling various device types connected to the auxiliary

i nput ipereogngfted weth thabeset paynon A apresdpt thanscdniidon tgamesdies 818 dwrigedlyt ypes
connected to the auxiliary input ports, and can integrate same with the
car stieteaonusitaibattahedps actdbaepaiiae SHE etheaplmhafiber Begumd G ottBnbmsheg 322,
the control panel buttons of the car stereo are nonitored for a button or
sequergl8 ddfiktd aied Ry dobBindSRH KaifLaRRMEbRIII® abvidd sk, @hkhi CRME be a

sel ection (such as the disc nunber nethod discussed earlier with reference

t 0 5Fl Gordshk-CD Pldyes FP@P‘% slaygrf e @irxtd & a%Xg igIRWYS S&! o?ﬁéritﬁfbg beuZ%,e@r B oths

i nvoked, wherein’the type devi ce tonnected to the se auxrilrary

A R e R L

etermnation IS evi ce connec to the

auxi liary input i pl ayer/ cha . If a positiyv etermnation is
e, Brie $98H of o B AGHE Coratithc, ppd SR ppbERe U Fia aa (the
CD handling process), discussed earlier, is executed, and the CD player is
integrated with the car stereo. If a negative determ nation is nade in step

326,

The muitimedia device integration system 540, in the form of a circuit board, is housed

10 within the base portion 530 and performs the integration functions discussed herein for
integrating the portable device 520 with an existing car stereo or car video system. The
integration system 540 is in communication with the portable device 520 via a connector 550,
which is connected to a port on the device 520, and a cable 555 interconnected between the
connector 550 and the integration system 540. The connector 550 could be any suitable

15 connector and can vary according {o the device type. For example, a MOLEX, USB, or any
other connector could be used, depending on the portable device. The integration system 540 is
electricaily 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

20 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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15 then step 330 is invoked, In step 330, a‘determnation is nade as to
whet her the device connected to the auxiliary input is an MP3 player. If a
positive determ nation is made, step 334 is invoked, wherein the | ogic 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 determnation is nade in step 330, then step 336 is invoked. In
step 336, a determination is 20 nade as to whether the device connected to
the auxiliary input is a satellite receiver or a DAB receiver. If a
posi ti ver det efthianak is@fed. SFIBRE, ths lBPki3S Sralish I ) ' h&q Of
bl ock 168 of FIG 4c (the satellitgfg %”P@gg?gg?ﬁﬁgﬁ |&§hgggggg%§%h%d

di scusgeghti@ARNIHGS a vércIEXRANEIRE, b RSk 1§ I eiver is integrated
with the car stereg. ?f’a nég vae Jét%?ﬂ?ﬁ%?#ghgﬁéﬁﬁ%de in step 51 336,

step 322 is re-invoked, so that additional auxiliary input selections can
be nonitored and processed accordingly. O course, process 320 can be

expanded to gl ot her .types of devices onnected to the auxiliary inputs
of the presg%tb?&%%h ?%ﬁ‘¥§’§§ &Wt@ﬁ@g?éﬁl ﬁ?%%?ﬁﬁme g1l ggnera) diggstion
pre§eng(;qggﬂ%§on c%g be exganded for allow ng video information generated
by an "EFEFhAY 2GRV L tlowpdon scesriadapitable sudéo deden 830. ofn tiis Bbienithg OEM
or after-m fet car stereo. In such a node, the invention accepts RGB
(r ed/ gFE¥ERt E Uean boickleneeated for oy desired rumpstasuchdisviot Biseding aodneeotisg sane
to conposite signals. The conposite signals are then forwarded to the car
st er eo tegtevige §58z§§?n’£ thededking staddn 509, onwah at OD ppandihg afcebhe the esemls of the
Addi tional ly, the present 10 invention can accept conposite input signals
fhon1aﬁeﬁﬁq ral device, and convert sane to RGB signals for display on
the car stereo. Further, information fromthe external device can be
formatted and presented to the user in one or nore graphical user
i nterfaces or nenus capabl e of
10 FIG. 9 is a block diagram showing the components of the docking station of FIGS. Sa-
8b. The docking station 500 houses both a portable audio or video device 520 and a multimedia
device integration system (or interface) 540. The shape and configuration of the docking station

500 can be varied as desired without departing from the spirit or scope of the present invention.

15 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

20 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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bei ng vi ewed and mani pul ated on the car stereo. 15 FIG 7a is a perspective
vi ew of a docking station 400 according to the present invention for
retaining an audio device within a car. Inportantly, the present invention
can be adapted to allow portable audio devices to be integrated with an
exi sting car stereo. 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 20 bottom portion 404, preferably in a clamlike configuration. A
por t abk encagrirged exithoea 440stesuch cansideheySVRI10r dificointirStoe iBUtie th EyctBElPHI
Inc., is physically and electrically connected with the docking portion
412, anthnamidationedtiviht bomrd] pandttalibane A0 AispAyadi8sihdi6odand bentml eittelad for
hol ding the top and bottom portions in a closed position to retain the

devi ce&24 14X thOdak @Radd ¥ vRieo B2stvinde®. davik G B3RLsadbe: ApgkReuMal fiPat he
docki ng station 400, and tabs 413 can be provided for holding the docking

stati Qe,#00 ﬂd?xtelQil B8RSR bsiBoRe Hih Al s vi &gygtaé,ahslm; 0% be ek ng

station 400 could take any form such as a sleeve-like device for receiving

40( | | ct _ I or Te
o1 Bt RSl AR SR M Bt e e W ST P IR B R 5

' how t h . ti 408 of . docki tat|. 400 of FIG
7. “Abr g I Pl R PR % PRl 800 Fis St RepbReidhat B B
docki tati, 400. dat. t. 416 is, i ded f i nterfaci ith th
i o 5 S EBNEEMALD T TR b b heRRr 0o PE ViR IRt Pl el

comuni cation therewith. In a preferred enbodi nent of the present
‘invention, the data port 416 is an RS-232 serial or USB data port that

allows for the transm ssion of data with
The device 635 can be controlled using the control panel buttons 620 of the car stereo or

10 video system 610, and information from the device 635 is formatted by the interface 630 and
displayed in the display 615 of the car stereo or video system 610. Additionally, control
commands generated at the car stereo or car video device 610 are converted by the interface 630
into a format (protocol) compatible with the multimedia device 635, and are dispaiched thereto
for execution. A plurality of multimedia devices could be intergrated using the interface 630, as

15 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

20 more interfaces could be connected to the interface 630 (“daisy-chained”) to allow multiple
products to be integrated. The device 600 could include one or more of the circuits disclosed in

FIGS. 3a-3d and modified depending upoh the type of the after-market device 635.
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t he audi o device, and which connects wth the nultinmedia device integration
systemof the present invention for integrating the audio device with an
CEM or after-market car stereo. Any known bus technol ogy can be utilized
to interface with any portable audio or video device 15 contained within

t he docki ng station 400, such as FIREWRE, D2B, MOST, CAN, USB/USB2, If"',

Bus, T Bus, | Bus, or any other bus technol ogy known in the art_ It should
be noted that the present invention can be operated w thout a docking
station, i.e., a portable audio or video device can be plugged directly

into the preEEmt Hanent dioprafoshiwinggamtitanatel &balieas st B1cCPrednt Vlh%?on
system 20 FIGS. 8a-8b are perspective views of another enbodi ment of the

docki ngindtcateil grenerhlly he 64Pr esadin 4 BVIRNL REbphbRdifRtet SRR, 200,
whi ch includes the nmultinedia device int [ebgr ation systglm of O%%%@%#tgsaeﬁfr

| nvent | aexeol Mié catedng6TelahloicalcaPdlinn ALAIAOKAR B NIRLENID A5, Shoun T

53 FIG 8a, the docking station 500 includes ase portion

nmber &b froi j t.d 530 d t f
Bnd o top mompor CERIRREIBHol it KRS, AR AR AL A EA cadle WPal R0 ATk S

por tsi onst@39 or AL er- 51 ng._the botto er 515 define a cavity
for docki ngoginld %%gs??‘ﬂgﬁg' ggﬁlgﬁ%éq%ru%q“gogﬁ\ﬁ t@‘é@%‘f’nﬁﬁmﬁa%%ﬁﬁﬂﬁé uging
port abl, r 3. p er,, satellite (e,g., XM SIRIUS, or other type)
t uner, g? %‘g‘hiﬁ{aﬁ‘e‘ﬂr bh/g% St éﬁé Aaicsr gtrocer V‘F%@ Yoler Ag-stBrei emmuBasiswoul d
be confj gured,tq, acco e a specific_ device, such as an | POD from Appl e
Conput r“,g"% Sﬁg.b,qu‘? miﬂ%‘é?ﬁércow edipte yeymee(protpeolneinpaibli witidéwitdephone
i nt egr%t,['bon system 540, in the formof a circuit board, is housed

; , and ransmitted to 'the telephone 670 for processing thereby. Additionally, audio from the

telephone 670 can be channeled to the car stereo or video system 660 via the interface 665 and
10 played through the speakers of the car stereo or video system 660. For example, if the telephone
670 is provided with the ability to download songs or music, such songs or music can be selected
using the car stereo or video system 660 and played therethrough using the interface 665. [t
should be noted that control of the cellular telephone could be provided using one or more
displays (e.g., LCD) of a car video system. Moreover, control of the cellular telephone 670 is
15 not limited to the use of buttons on the car stereo or video ststem 660, and indeed, a software or
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.

20 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. Ifa 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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10 within the base portion 530 and perforns the integration functions

di scussed herein for integrating the portable device 520 with an existing

car stereo or car video system The integration system540 is in

comuni cation with the portable device 520 via a connector 550, which is

connected to a port on the device 520, and a cable 555 interconnected

bet ween the connector 550 and the integration system 540. The connect or

550 coul d be any suitable 15 connector and can vary according to the device
pe. For exanpl MOLEX, USB, .or  an ot her connect or coul d be used,

depen&%jﬂf‘zﬁﬁ% heﬁp%PPSa‘BF é&@{ﬂlﬁ‘é“o"fﬁ%‘}{Wﬁe@ﬁcat@&n‘%%’f’g?ﬂ syjpeiplg a second

electrically connected with a car stereo or car video system by cable 560.

Al t er rfigtsrggiajion fsypadq # legriathes Ahs Gtk isun @ Ste 6psP8BIIYC Wotiami edemalyot h

the car stereo or car video system A transmitter could be used at the

i nt egrthe faymtesses tiéanegntivo detamiioaian winade sstapeel® iy eg-irapkedhe car 20 stereo or

car video system Were autonobiles include Bluetooth systens, such systens

can be wused to communicate with the integration system As can be readily

appreci ated, the docking station 500 provides a conveni ent device for

doski ng, stipkipagitivamdichninagsnis RGJIQ iPOeh BBB La AeNbIGeteldphoh® hantBRphbéesd, car

stereo. Further, the docking station 500 coul d be positioned at any desired

| ocat ijgdicatbd B Modk Y66 iRokddIClBedinRthe xm&eprm hisiPnbef deQeralch® 8B E@‘ég@m
trunk. As shown in FIG 8b, the top menb 510 can be ‘opened in the general

di r ecti,@tior xﬂ@@tﬁgttﬁgsﬁgy cél'MlQIWteﬁ‘e Jﬁ)nﬁl | O 5 6)9<'§seﬁ‘tcgiﬁ§ $hd & %FQQS QQE&@[RJ udi o

device 520. In ion, the evice can’ be qU|c y accesse or

any OGShLAAPY ARS, AHED AR Bhd TRETIAPHANGL BIDWL NG d e RIS 670

ffom ing station provi ding Access

controf Fécrmg a s?eep met% or ot%ermse being unresponswc to signals and/or data from an external
10 source. In step 657, the audio channels of the cellular telephone are connected (channeled) to the
car stereo system, allowing audio from the cellular telephone to be played through the car stereo.
In step 659, data is retrieved by the present invention from the cellular telephone, such as song
information corresponding to one or more songs downloaded onto the cellular telephone. After

steps 654, 657, and 659 have been executed, control passes to step 663.

15

In steps 663, the present invention monitors the control panel buttons of the car stereo for
cellular telephone operational commands. [n 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
20 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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10 FIG 9 is a block diagram show ng the conmponents of the docking station
of FIGS. 8a- 8b. The docking station 500 houses both a portable audio or

vi deo device 520 and a nultinedia device integration system (or interface)
540. The shape and configuration of the docking station 500 can be varied
as desired wthout departing fromthe spirit or scope of the present
invention. 15 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 systemsystem As such, controls on
the steeringFibedla whedagpiesenting @y alkdibfe Rentsagsbd Gre@Btgdent B RQs T abl e
audi o device or other device. Further, in all enbodi nents of the present

i nvent i indicated @ERBIAICALG7O N REEWRAM Hoh Rk §[dIREKEL 66N iﬁfé R B ﬁ&r R §' €0
or video systemcan be 20 acconplished using known wre 8ss tec n&logles,

such ascaBlwi@ic08fkshbm B84 TR ARy ck.di agr w.ng. an alternat
enbodi ngnt of ?ﬁemrml ti medi af&(iilgr\lﬁl?!gg ‘KF%{ gg‘{“gemﬁ%%%%@t‘é"ﬁ%‘pé’fset%go‘gfsz"s&1‘{0
wherein.the. interface 630

i i her i DgH G Ak | 00 55 |

| ncor pdp aiad e BB afle Ll 08, BugL ko e Thee s 46 630
is i oA uni.cat i i t.h trol | butt 620, displ
6157 and hih bt (ERTHRE RO e dhivy 59U 557 Gimvere behs fos ks rorgicueere.

system 610. i nt ace ,630 coul d be manufactured on a separate printed
ci rcui td%ggagls §§§(§%§>’ ﬁ{; egatdiack drpiape insg winiwang folddgwn displye mameBd cortheomobne

or 5 nor.e Zii ting circuit boards of the stereo or video system 610. An
af t er - PAPARERISR Vickislegusigaton displagutets hpbihelcar videe alstororfi®ani Bat inomfané 690 t he
interface 630 via a port or connection on the car stereo or video system
610, affldreyIrhbdwesnronpsitopnchredhmeadriustREEBOvideo sipnkag aaysti@mdhusidhe
device 635 can be controlled using the control panel buttons 620 of the car
st er eo coipmercially-available video format comversion chips such as the TDAS31S, TDA4S570,

10 TDA3567, TDA3566A, and TDA3569A video conversion chips manufactured by Philips Corp.,

and the AL251 and AL250 video conversion chips manufactured by Averlogic Technologies,

Inc., or any other suitable video conversion chips. Commands issued by a user using the car
video system 685 or display(s) 680 for controlling the device 695 are received by the interface
690, converted into a format compatible with the device 695, and transmitted thereto for

I5  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

20 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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10 video system 610, and information fromthe device 635 is formatted by
the interface 630 and displayed in the display 615 of the car stereo or

vi deo system 610. Additionally, control conmands generated at the car
stereo or car video device 610 are converted by the interface 630 into a
format (protocol) conpatible with the nultinedia device 635, and are

di spatched thereto for execution. A plurality of nultimedia devices could
be intergrated using the interface 630, as 15 well as one or nore auxiliary
i nput sources 640. The %fter-narket device 635 could conprise any, audio,

vi deo? T TEIPRESHITIM FIEHIlF SRETHA VP dBe crmdfgRIPEMpUl 2ntgalYrl¢tegupgionaiscp

pl ayer, CD changer, digital nedia player (e.g., MP3 player, M player, WW
pl ayemadagpeed{ipsec-ingpkethy ot her player), satellite radio (e.g., XM
Sirius, Delphi, etc.), video device (e.g., DVD player), cellular

t el ephone, or any other type of device or conbinations thereof.
Additionally, one or 20 nore interfaces could be connected to the interface
630 ("dai syf slpasifieddytetrvinatidrow mudd irphtep 607 oghuefia-hakbevidad dgvias dehdlihge

devi ce 600 could include one or nore of the circuits disclosed in FIGS.
3as3d g@&éss@@i&aﬁcﬁ%smmﬂﬁ iHpsRdt NBediMPBpe @f step@7 4 8EndIed k@lerddaVbE/e635.
56 FI Ila is a diagram show ng an alternate enbodi nent of the present

I nvenbint inl&itoh ah&FaBeN@hALA ¥xRn D MvichhE bRisBh@ afi® klUligfial li8 | BRMAREA:IG 70 1S
intergrated for use with a car stereo. The tel ephone 670 is in electrical

conmupi cat.i it ' a I ' f10 e

cel l uﬁgrsq%le?(gfﬂ\g\% ngaéﬁge(# rsm!%s?@g%e?&?lgméﬁc %ﬁrﬁ%@?&ﬁ‘éﬁ% r%h%jﬁéé%éﬂi ‘{sopﬁr%%%%nof

the Cgﬂmén S%@’r S0 49803 SR80 g%mm“des by CANLS %ks'é %%g%gg o

t el ephone B0 AN B ERtered 7&i ﬁg tPRe“Eenty 5P %éneﬁ Wittt oqr Phe

car stereo or video syster.,660. The c nds ar rocessed he

Dt er PRCEIEEHS SOty di S8 §0H, Aot AR PoTBERTY oA IR e

t el ephone

10 pcormected (channeled) to the car video system, allowing audio and video from the after-market

device to be played through the car video system. In step 684, the display(s) of the car video
system are updated with data from the after-market device. After steps 679, 681, and 684 have

been executed, control passes to step 683.

I5 In step 683, the present invention monitors the car video system for after-market video
device operational commands. [n step 689, if a command is not detected, step 683 is 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 comumand has been formatted, step 693 is invoked, wherein the formatted

20 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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670, and transmtted to the tel ephone 670 for processing thereby.
Additionally, audio fromthe telephone 670 can be channeled to the car
stereo or video system 660 via the interface 665 and 10 pl ayed through the
speakers of the car stereo or video system 660. For exanple, if the
tel ephone 670 is provided with the ability to downl oad songs or nusic,
such songs or nusic can be selected using the car stereo or video system
660 and pl ayed therethrough using the interface 665. It should be noted
that control of the cellular tel ephone could be provided using one or nore
di spl ays (e.BlG. 13aD} adlock diamamisieoingyatABina M i@hent@@Md Alic@ledtNBvice
cellular tel ephone 670 is 15 not limted to the use of buttons on the car
st er eo Bteguitideoygent7d ob &, presedt inReeRE, wlersRf WA S 050 195 APM Rl L) dr i ven
menu or interface can be used to contrbl t he cel?uﬁaJWﬁﬁéiﬁiﬁﬁﬁmﬁﬁgﬂﬁgvice
645 coudodvemivh WEwAREHREKITOLL o8 pEREIA! fof YhibSradhs GRESE LD (ELER: ,£8;3d and
modified for use with the cellular f%lgphon%agygghgbggﬁ@pdFFB&ﬁ%Pgﬁnous
f I owchagpessiawi 2 6inBlednRsHENI Th Hiifinerk B9 GAL eneral | y. at @4z, for .
integrating a cellglar telephénghﬁf?%qgégg}gg fgfi%%5¥W%Pﬁgﬁﬂﬁ”§§@ﬁ“5ﬂ9, a
det gr mdagh bOWHiH Qpd her, the .existing.car stereog is powered on
If a negative determgl:)noanta ?6(?]9?2@%1& gfkeég%‘ﬁc%%’ias ‘%”f%%ﬁéﬁgw\ﬁ%ﬁbﬁ%%r@
nmode and waits for the car stereo to be

pr esent, i Avent i rs _a standb

57° povdr 24 oHenflinglly BiSef RIHE dhndiied v Sontrlularaelshesa ey omiroked,
wher ei n &iﬁgg]%ndf td(_at‘ergl nat i ?n is made as to whether the car stereo is in
a stat 87 esponsigEirEel Sdgiioraly heiumpersi B0 canbe wagd totspraty, orcforandre gaticy e
determ nation is nade, step 649 is re-invoked. 5 If a positive

det er m°h 313%%“'5%@%&&@ fprthgrcapsterss or yidse| systbmr 706e| Bpheningh afidl qgfipiagess,

i ndi cated as _block 661, is invoked. Beginning in step 654, a signal is
gener al'BPHY 7@ﬂ§05ﬁ§7§§ﬁtto one or more protocol conversion 'software blocks 724 stored in

10 memory (e.g., programmable flash memory, ROM, EEPROM, etc.) 725 of the interface 710,
Each of the software blocks 724 controls the interface circuitry 715 and contains instructions for
converting data from the device 707 into a format compatible with the car sterco or video system
705, and vice versa. For example, a first block could contain software for allowing
communication between an Apple iPod and an in-dash car stereo manufactured by Sony, and a

15 second block could contain software for allowing communication between a DVD player and a
car video system. Any desired number of blocks could be stored i the memory 725 and can be
sclected as desired by the user via conliguration juinpers 720. As such, a single interface 710

can be used for integraling 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

20 shown in FIGS. 3a-3d, with modifications depending upon the device types of the devices 705
and 707.
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invention indicating that a cellular tel ephone is present, and the signal
is continuously transmtted to the car stereo. Inportantly, this signal
prevents the car stereo fromshutting off, entering a sleep node, or

ot herwi se bei ng unresponsive to signals and/or data froman external 10
source. In step 657, the audio channels of the cellular tel ephone are
connected (channeled) to the car stereo system allow ng audio fromthe
cellular tel ephone to be played through the car stereo. |In step 659, data

is retriev by_the pres i nvention fromthe cellula hone, , such as
song” 1 nf oRE §Uh el iP ek OREY KRB oL TG CE SRR b BATEE G e E e
cellul ar tel ephone. After steps 654, 657, and 659 have been executed

cont r MciaseRsysteon of s PeEsnt WEentions pagS eEEIng HEgsEEsR A f8 o SFOREMI t or s
the control panel buttons of the car stereo for cellular tel ephone

oper acpwveatior erfireand blockn72% arp pesdded for itematiraruitinadet datéqes of Bioustiss663
is re-invoked. Otherwise, if a conmand is received, step 663 invokes step
667, whiapaisuglhmterfaee d2¢.edn dosmmholiirenic drevaedtechl icnnﬁglaatﬁa)rsr(pmows):ofgwc}a abl e
by the cellular tel ephone connected to 20 the present invention. Once the

cosmagd thatarReeRl NoranBt8 dorsiRRd 66 2ar SeredlV kizg ,syvbes ahd aftiemaiker datidesd
command is transmtted to the cellular tel ephone and executed. Step 654 is

then bexpddiOKPE akPdaldbyagelifié mhm%e&e%gmgm PPLBéuld 28nbdpbnd ika is a
dlagranlshomnng an alternate enbodi nent of the present invention,

I ndi C@I\qu @Fe?e%l b }?a&%e@ﬁzs VW8S BbReBBndld z@xrAﬂﬂ‘[*lﬂ?EatMli%qgn&?VTE@el&Qécdl5

|ntegrated use wt car video systen1685 The after-market video

devi cg r@ﬁr&g}%ﬁ BB F e haROLRA LI ) Y Sheor O Plo XIASE o Hiic

carrera anera, or any VI ce. e Intertace

protocol conversion software block 729 that allows communication between the devices. The
10 interface 726 could be provided with a plurality of protocol conversion software blocks pre-
loaded into memory in the interface, and could be provided with any desired harnesses. The
interface 726 could include one or more of the circuits shown in FIGS. 3a-3d, with modification

depending upon the device types of the devices attached to the wiring harnesses 727 and 728.

15 FIG. 14 is a flowchart showing processing logic, indicated generally at 730, of the
multimedia device integration system of the present invention for integraling alter-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

20 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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5 receives output video signals fromthe device 695, and converts sane for
di splay on one or nore displays 680 (e.g., LCD seat-back displays in a

m ni van, fol d-down di splays nmounted on the roof of a vehicle, vehicle

navi gation displays, etc.) of the car video system 685. The interface 690
coul d convert between conposite and red/ green/blue (RGB) video signals, and
vi ce versa, using comercially-available video format conversion chips
such as the TDA8315, TDA4570, 10 TDA3567, TDA3566A, and TDA3569A vi deo
conversi.on chips manufactured by Philips Corp., and the AL251 and AL250

vi deo c&H@@Pgﬁgd“%ﬂwﬁgmﬁﬁﬁgma@ﬂaiednguménkc%@gb@wﬁﬁ@Mﬂmb@giﬂﬁmv&&@@rMm@é
any ot her suitable video conversion chips. Commands issued by a user using
the car Orvidgeaysssys taeonc886 with tithi wpltaydis) d6&Q. f or control ling the device 695
are received by the interface 690, converted into a format conpatible with
t he device 695, and transmtted thereto for 15 processing. The device 675
could include one or nore of the circuits disclosed in FIGS. 3a-3d and

nodi fied for FiGe 19iit b BBRcMHIS 6 S LS, a.fho t show ng
processi ng | ogi c, i ndi cat ed g§ﬁ§§§¥fg&ﬁggg%%ﬁﬁgzPﬁ%?%Péﬁnghxgﬁgﬁh=Ofiﬁs
af t ef - maiuki@hedld H89cOBMLERIW ] _system. Beginning in step 673, a
20 deterﬁ%naﬁion i's m ggggk%%aaﬁg?%%éﬁgﬁg“3%?@??%@aﬁ%?”@i 6T O PESRY Prae
power edoPhord I Y2 m.natian is made, step 674 is invoked,
mhereinothgrpfgggﬁﬁgﬁﬁéég?gﬁﬁggﬁfgégm L USRABy IO EICTAKE WasteR TBra wise icar
f.a positive determ nation is nade, step

video s be power ed. on. . 0Si t _ _
677 is | ’%30 @étd‘?“’ SrOéi‘ﬂOqu‘§§c°J Viget By b HREFAC, ehigh dee displaxedwrethh elispldye
car vidﬁﬁ)gy%t%n1%s_in ) %%siate responsive to signals external to the
car vi deo System “TFe&" H&%&t cyise déberliienalti bep 725, usmdahe buegnseTBS dfshe car

re-| nvotlfclggo. device, the user can specify the type of multimedi i i
) la device to be integrated (e.g., by
10 scrolling through the lists), Additionally, the device type could be specified using a graphical or
software menu displayed on the car stereo or car video system. In step 780, a determination is
made as to whether a timeout has occurred (e.g., the user has not selected a device type within a
predetermined period of time). If a positive determination is made, step 785 occurs, wherein a
protocol conversion software block is selected from memory corresponding to the last device
15 type displayed by the car stereo or video system. If a negative determination is made, step 790 is
invoked, 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 specily 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,
20 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 comununication between the devices

using compatible formats. Accordingly, the logic of FIG. 15 allows a single interface having
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If a positive determnation is nade in step 677, an after-nmarket video
device handling 5 process, indicated as block 687, is invoked. Begi nning
in step 679, a signal is generated by the present invention indicating
that an external device is present, and the signal is continuously
transmtted to the car video system Inportantly, this signal prevents the
car video systemfrom shutting off, entering a sl eep node, or otherw se
bei ng unresponsive to signals and/ or data from an external source. In step
681, udi o a d video channel after-market device are 10
conne&‘ﬁa&e&ﬁa&?ﬁ | G ARt ?’lﬂcIﬂ% é’ts% NGRSV REUEIYI Y UREWATERo
fromthe after-market device to be pIayed t hrough the car video system 1In
step 6lgYicet Wih gicapiierpe 8y vigeo i ar vi deo system are updated with data
fromthe after-market device. After steps 679, 681, and 684 have been
executed, control passes to step 683. 15 In step 683, the present invention
nonitors the car video systemfor after-market video device operationa
comands. [KiGstléps @88y witartashpainmmebcessingobgatedfebt anljitistdip &8R-l istegration
re-invoked. Qherwise, if a command is received, step 689 invokes step
693, wheedidr thBepreepeiivedticgnnaieed | @neany et tyad, ifat silavihgraraterr @cog@skizabl e
by the after-nmarket video device connected to the present invention. Once

the copvmad Maghe e espsroﬂgﬁ bedne 8 BRrOARriSarkOVRIRY: RS HR! Bonkbe Jrof bRt t ed
20 command is transmtted to the after-market video device and execut ed.

E} ep Gited & \Rcﬁ‘t%rk Et@m &Yﬂ%ﬁngatﬁg\?\féﬁgﬁ;g it hRAR MRHRS g%:%!ex”tg du y,ﬁé(;e%& a 60

13a is ab agra ‘al'ternate enbodi ment o

mul 05l BofleY hGeor goaggggﬁ LB 47 SR FHRPLlE AN A0L o HENAI Bticotfler el

confi on junp Scor MEShveY'sT on s are

provi gfﬁgofs?/srtemnztm? (Eo%tla Qg aafige rfoxnﬁlsfekv%ltth (ggv%y%%sof%]}texgarkelflaevice, including, but

10 not limited to, a digital media player such as an MP3 player or Apple iPod player. Beginning in
step 812, a user is provided with a list of alphanumeric characters on a display of the car sterco
or video system. This list could inctude the letters A through Z, as well as the numbers 0
through 9. In step 814, the user can specify a desired alphanumeric character, which can be
specified by scrolling through the list using one or more controls of the car stereo or video
15 system and pressing a button once the desired character has been highlighted, or optionally, 1f an
alphanumeric keypad (or touchscreen interface) is 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

20  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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types using a single interface. The junpers 720 can be set to a plurality
of different settings, 5 each of which corresponds to an after-market
device of a specific type (e.g., CD changer, CD player, digital nedia

pl ayer, satellite radio, video device, cellular telephone, etc.) or froma
specific manufacturer. Additionally, the junpers 720 can be used to specify
one or nore device or manufacturer types for the car stereo or video
system 705. The settings of the configuration junpers 720 correspond to
one or nore protocol conversion *software bl ocks 724 stored in 10 nenory

(e.g., PrograntrilskemplealftharesvospyeciRAvhe BERROV (B Bst)codRBinolflidd ME st & frace
710. Each of the software bl ocks 724 controls the interface circuitry 715

and contegiots danbiseubivinnitleor (or MG bighthigat@uf rRMIdRe devi gg &%]ézﬂt% a
format conpatible with the car stereo or video system 705, and Vvicé Vversa.

For exadpireinaiohi ik Shadd 8Cko @U@ GOMsAED s§191% tﬁ?ﬁ%ﬁﬁ]f‘p [heaii%toﬂdn%nlérﬁﬁ?dé%?lgr od

communi cati on between an Apple i Pod and an car stereo

by Sonyvie@#te eyl heS %Q,n@itﬁbﬂci‘eggf?}ﬂ%dthg O%%f’:‘itg' 2ot 155@'\%9]; ﬁ]%: 1étlb\ﬁﬁ gggqsi,tgfg

comuni cati on between a DVD p er “an carvid

nunizer Qkerifeks AU 5 ? gﬁ?% eQoldl § Qﬁ%ﬁ%@éﬂ%ﬁ;{%5so§g?%c %}c%iaysqigggétaig as

desired by the user via ntigura on

typos. angierere R M REFe Blich iR Soe b ereapr Sier 861Bt Vi deo
systens. The device 710 could include one or nore of the circuits 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

embodi ment of .t he _‘!éinedia devjce _integration systemof the present
i nvent. on, whé eeF‘ﬁeanht Frfy P e Sstsgmirpion iy mrds iarsteppB It otapl 824 is invoked,
wherein the user can specify an additional alphanumeric character using the car stereo or video
10 system. For example, if the user initially specified the letter “A” and the desired song is not
visible in the list of songs without scrolling, the user can refine the query by adding an additional
alpbanumeric character. Thus, for example, the user can specify the letters “AN” to search for
songs having titles (or artists) beginning with the letters “AN.” In step 826, the remote database
of the after-market device is queried using the specified letters. In step 828, a list of potential
I3 matches is presented to the user at the car stereo or video systent. I step 830, a determination is
made as to 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 soug for retricval from the after-market device
and playing on the car stereo or video system. If a negative determination is made, step 832 is
20 invoked, whercin a determipation 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 aillow the user to specify
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conversion software bl ocks 729 are provided for integrating nultinedia

devi ces of various types wusing a single interface 726. In this enbodi nent,
the electrical configurations (pinouts) of each 5 of the harnesses 727 and
728 correspond to car stereo / video systens and after-nmarket devices of
specific types and nmade by specific manufacturers (e.g., harness 727 could
correspond to a BMWNcar stereo, and harness 728 could correspond to an
ALPINE satellite tuner). The electrical configurations (pinouts) of the
har nesses. are ytilized by the interface 726 to retrieve a.specific .

pr ot 0Ot g B FTURCGoF RHE B GRS e FEEO A R BRE S Shivei E R ST H B en

t he devices. The 10 interface 726 could be provided with a plurality of

pr ot odbinage Heskqld mabhaprectsbipe kanppaes bl dsemnest eisdrhraugh thgelist of
interface, and could be provided with any desired harnesses. The interface
726 caoelifidvddriohgrde roprat e mroressiog distlesediin dliGt $6 ghiorgm @ newr@8y. 3a-3d, with
nodi fi cati on dependi ng upon the device types of the devices attached to
the wiring harnesses 727 and 728. 15 FIG 14 is a flowhart show ng
processing logic, indicated generally at 730, of the nmultinmedia device
integration systemof the present invention for integrating after-nmarket
deyi ces of WGl iDiss: diypam hoiiige M Siodgr enibotendnae Lthe lppessiitdpvehidion, intirated
interface determ nes types of devices that are connected thereto,

i ncl udbigalting S50 wHeRAiLQ MiraNiydeexSdtH41818y RS 2R RiteRfatdiiging afstiple MBdrkRE
devices to be integrated therewith. This could be achieved by the

confi guf alnQRicAPed MFRSY o 8bhbREBoPE AN RLASS Snd YRR 60MABLHILH chOstb s
interface and discussed with respect to FIGS. 13a and 13b. Then, in step

Convels PES R aRMALS IRBRIAE, Ol Ra et 3R SHLRT, oPpaRor o,

conversion software-(e.g romt he
and 1 02 | n. st 745 instructions are.conv usi € l.ect ed
conve?@“gﬁmﬁ a ékdgs(ljr%glr}ug%e{ ﬁg eé%parls tdg\rflg%s, afid a por? %g(? (}or conﬂgct}ol?l withf aSCar
10 stereo or video system. The ports 858 and 856 could be any suitable type of input port, and
could vary depending upon the types of devices to be integrated. Additionally, the interface 852

includes integration electronics 854, which could include any desired electronics disclosed herein

for mtegrating a plurality of external devices.

15 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
20  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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or video systemto operate with the nultinedia device. FIG 15 is a

fl owmchart show ng processing |logic, indicated generally at 750, of the 5
mul ti medi a device integration systemof the present invention for allow ng
a user to specify 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 displayed on the display 760
of the car stereo or video device 755. Then, in step 775, using the buttons
765 of the car video device, the user can specify the type of nmultinedi a
devi ce elgphrsici sapeljr atf stbwboaging dnd &6rise rakici aigvitidy augh tealxiisd$ input 870
Additionally, the device type could be specified using a graphical or

sof t war@uhiemmdisspingy@dirahctBear dévisd e @9 REir&PhuMbdes i%bé?ﬁa@%‘ 35 hE R 780
a determnation is mnade as to whether a tinmeout has occurre %e.g., the
user hasterohn&sd gidy-ahdgaree rl; AHAN r M eriod.of
tinme). If a posidte?‘\uje%et erm :Plat i %]ﬁﬁi ?cﬁgﬂgg?&s%%pgﬁg ﬁ%@c@?ﬁ?[p%g?l R

pr ot 0CGler&PBY &% &in0 t bl N Lected from penmory corres ing to
the | ast devicé&?5gfsgi g?ipogfggh%fﬁFigﬂé%&mg 8?@5”%5 Wi%%om§§§f£§$9|$ a
negat i m 10N LS. tep 790 is invoked, wherein a
detgrnxﬁgﬁ?%ﬁhﬁggﬁgi6Q5§%¥%qﬁ§ge§5 Q?He user has specified a device type.

If a negative determination is nade, step 775 is re-invoked so that the
user can specify a device type. If a positive determnation is nade, step
795 is invo%gd Wgerﬁin_ (frotocol,cqnversion software block is selected
from menor y L @SRESER mCHSC Betifgeniienila dleme di i ite de bydethiood bat .the foreg@pg 800,
20 thed rotoco] conversion software block is mapped to a | ogical address in
menor y SSSPHBHON 1ok pigspded tyslimit jaa spiréttand seopedhdreofexchanged bet ween the car
stereo or video systemand the after-nmarket device are converted using the
software bl ock to allow communi cati on between the devices using conpatible
formats. Accordingly, the logic of FIG 15 allows a single interface having
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63 nultiple protocol conversion software blocks to be used integrate a
plurality of after-market devices with a car stereo or video system FIG
16 is a flowhart show ng processing logic of the multinedia device
integration 5 system of the present invention, indicated generally at 810,
for allowing a user to quickly navigate through a list of songs on one or
nore after-market devices using the controls of a car stereo or video
system (fast navigation technique). This nmethod allows a user to quickly
select a song froma list of songs avail able on an after-nmarket device for
pl ayi ng on the car stereo or videodysliMm and could be applied for use
wth an& ype of after-market device, including, but 10 not limted to, a
digita daipledysr such as an MP3 player or Apple iPod player. Beginning
in step 812, a user is provided with a Iist of al phanuneric characters on
a display of r m _This list could include the
IettePs A H%@gﬁ%?ECEBQC%@FQQ&m%ﬁgﬁ?nﬁ%%élﬁfg through 9. In step 814, the
user can speC|fy a desired al phanuneric character, which can be specified
by scrolling through the list using one or nore controls of the car stereo
or video 15 system and pressing a button once the desired character has
been highlighted, or optionally, if an al phanuneric keypad (or touchscreen
interface) hsartoyd de@non the car stereo or video system the user can
directly enter the desired al phanuneric character. Wen the desired

al phanunmeri c character has been specified, in step 816 a renote 20

dat abase is queried using the al phanuneric character. The renote database
could conprise a list of songs stored in one or nore after-nmarket devices
integrated by the present invention for use wth the car stereo or video
system In -‘@t%fpﬂm@ketaiemstﬂxt@mab@ttéﬂmraltdrw ssatenhi ng songs is retrieved

an interface positioned within the car stereo system and connected between the car stereo
10 system and the after-market device for exchanging data and audio signals between the car stereo

system and the after~-market device;

means for processing and dispatching commands for controlling the after-market device

from the car sterco system in a format compatible with the after-market device; and
15

means for processing and displaying data from the after-market device on a display of the

car stereo system in a format compatible with the car sterco system.

2 The apparatus of claim 1, wherein the after-market device comprises a CD player, CD
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fromthe database and presented on the display of the car stereo or video
system for perusal by 64 the user. For exanple, if the user specified the
letter "A," the list could include all songs in the renote database having
titles (or artists) beginning with the letter "A." In step 820, a
determ nation is made as to whether a desired song appears in the list and
is imediately viewable by the user, without requiring the user to scrol
through the list. If a positive 5 determnation is nmade, step 822 is
i nvoked, whiemegémndighs dela pigers Digal SudielBeideskt hpABhecdsBef, samlitc feetikbreved
fromthe after-market device for playing on the car stereo or video system
I n the evendlhddrailephomegati ve determ nation is made in step 820, step 824 is
i nvoked, wherein the user can specify an additional al phanuneric character
using the car stereo or video 10 system For exanple, if the user
initially $peciTicegppthias bEtltior 2, eram thetdigtatl msilin @thysiorugnpirsesnot MPB pidybg an n
the list of songs without scrolling, the user can refine the query by
addi ng an MPdipldayenafMVallplearumeApde dlvdr act er. Thus, for exanple, the user
can specify the letters "AN' to search for songs having titles (or
artists) beginning with the letters "AN." In step 826, the renote database
of the after-market device is queried using the specified letters. In step
828, a list of potential 1's matches is presented to the user at the car
stereo or yideopsyste In. step,830,, a determ nation is e as_to whet her
the desirell sondeapaas ThIbRb il GRPE Fhnide: St wey orahan ety HGe
requiring %ggm@%grﬂgo é%roll through the list. |If a positive determ nation
i s made, s%ep 8 PV Sked, 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 determnation is made, step 832 is 20
i nvoked, wherein a determnation is nade as to-whether a threshold nunber
of al phanuneric

5. A multimedia device integration system comprising;

a car stereo system;

a cellular telephone external to the car stereo system;

an interface positioned within the car stereo system and connected between the car
stereo system and the cellular telephone for exchanging data, audio, and video signals

between the car stereo system and the cellular telephone;

means for processing and dispatching conunands for controlling the cellular telephone
from the car stereo system in a format compatible with the cellular telephone; and
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characters has been specified by the user. For exanple, a maxi numthreshol d
of 3 al phanuneric characters could be specified, or any other desired
nunber. If a negative determ nation is nade, steps 824-832 are re-invoked
in the manner disclosed herein to allow the user to specify 65 additional
al phanumeric characters for querying the renote database. If a positive
determnation is nmade (threshold net), then processing termnates and the
user nust scroll through Lite list of retrieved songs or repeat the
processing disclosed in FIG 16 to begin a new query. 5 FIG 17 is a

di agram showi ng an anot her enbodi nent of the present invention, indicated
generally at 850, wherein a plurality of external devices are integrated
using a single nkherbap@cesSidg and\d¥plehass BLE HOHTHE EclRlar CEPRLARSH P Bisglhy BEMECeS
can be integrated for use with a car stereo or video systemusing the
interface 8alsterdh@sichiighffae 8 AONSEs He &l YhRbiside@f ports 858 for
connecting any desired nunber of external devices, and a port 856 for
connection with a car 10 stereo or video system The ports 858 and 856
coul d be ary suiThabpreratyspd cddimi 3 Futhep osrpristnedsongoed dusiadywideqiablditngughpha
the types of devices to be integrated. Additionally, the interface 852

i ncl udes i rntidgaratiegronel ect roni cs 854, which coul d 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

any dosi red b SGyEPLE AL AL e Rl Bl et el 4 BevPleTiRER e eiee
conprise an ortable. digital nedia device, such as an Apple iPod, MP3
pl ayer, NPE%“6T5§%ﬁ%mvﬁmh%?ayer, portabl e

10 8. A multimedia device integration system comprising:
a car video system;

a cellular telephone external to the car video system;

15

an interface positioned within the car video system and connected between the car
video system and the cellular telephone for exchanging data, audio, and video signals

between the car video system and the cellular telephone;
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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 device, such as a DvVD

pl ayer. The cellul ar phone 868 could conprise any cellular 66 telephone
capabl e of downl oading and storing nusic or video files. The auxiliary

i nput 870 could conprise any desired external device. Any desired nunber
of interfaces 852 could be interconnected ("daisy-chained"). Further, the
interface 852 could form ar% of an existing car stereo or video system
Control of Pﬁ’é“sefﬁ‘ é}‘?f&FS“&é\'ﬁ‘P d5Palghing coRgags t‘%c‘i”ﬁ'togfffga@é cgBylay Lelepigone
provi ded through the car stereo or video system Having thus described the
i nvent fioR hf cyatidgo syster ipg fpong sonpderevabdba ¢rditler iderenegeiing  descri pti on
is not intended to limt the spirit and scope thereof. 67 CLAIMS Wat is
claimed is: 1 A nmultinedia device integration systemconprising: 5 a car
stereo system an after-market device external to the car stereo system an
interface positioned within the car stereo system and connected between the
car stereo _10 %¥sten1and t %fafter;gar¥et ﬁfviﬁq on ﬁxchan ing data and
audi o si gna"$*BPIRRCPHE g digyagdaty foppibe ghilanElepporg ond displey plice:
neggs for . rocessLng_and dispat?hin commands for controlling the

af ter - fr Sé{%(g,lindré format compatibic witli the car video system.

9. The apparatus of claim 8, further comprising songs or music downloadable through the

cellular telephone.

10. The apparatus of claim 9, wherein the songs or music are playable through the car video

10 system using the interface.
11. A multimedia device integration system comprising:
a car video system;

15

an after-market video device external to the car video system;

71



fromthe car stereo systemin a format conpatible with the after-nmarket
devi ce; and 15 neans for processing and displaying data fromthe
after-market device on a display of the car stereo systemin a fornat
conpatible with the car stereo system 2 The apparatus of claim1, wherein
the after-nmarket device conprises a CD player, CD 68 changer, digital
nmedi a player, Digital Audio Broadcast (DAB) receiver, satellite receiver,
or a cellular telephone. 3. The apparatus of claim2, wherein the digital
nmedi a player conprises an MP3 player, an MP4 player, WW player, or an
sppie | Pod. 4. HRAnRARGE AlsiforRl Wil Mekor LMES Ol ARPLOHEBE BREVRD HPLE
auxiliary input sources connected to the int er K TUICT B evi ce
i nt egrati ot éW@ﬁﬁUﬁﬁﬁhﬁgﬁﬂgnmkaxtaﬂmébewemamysgdmm ax@ghh&h&ko&&h@phone
external t t an.interfac si.tioned within the car
st er eo sys?@h&%ngﬁégﬁﬁ§%¥”as% ‘ﬁ@khe?%%wﬁﬂ' g@f@ﬁ”%?sten1and the cellul ar
t el ephone for exchangi ng data, audi o, and video signals between the car
stereo system and the cellular tel ephone; means for processing and

di spat chi ng commands for controlling the cellular tel ephone fromthe car
stereo systemin a format conpatible with the cellular tel ephone; and 69

S 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 processing and displaying data from the after-market video device on a display

of the car video system in a format compatible with the car video system.

10 12, The apparatus of claim 11, wherein the after-market video device comprises a DVD

player.

13. The appataus of claim 11, wherein the interface is positioned within the car video system.

15 14, A multimedia device integration system comprising;

an interface in electrical communication with a car stereo system and an after-market

device;
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means for processing and displaying data fromthe cellular tel ephone on a
display of the <car stereo systemin a format conpatible with the car
stereo system 6. The apparatus of claimb5, further conprising songs or
nmusi ¢ downl oadabl e through the 5 cellular telephone. 7. The apparatus of
claim6, wherein the songs or nusic are playable through the car stereo
systemusing the interface. 10 8. A nultinedia device integration system
conprising: a car video system a cellular telephone external to the car
video system . 15 an interface positioned within the car video system and
Connect ed bAINKARY HeCRETapp B BTEYS B M iioiEHe g Phat e ailEpHsNEerigpe
exchangi ng data, audio, and video signals between the car video system and
the ceffsapnding épHinedr stoeonsarianfasf $perend sierige dier avsgaehnade dnfiaids
for controlling the cellular telephone fromthe car video systemin a

f or mat vevishdevidh endvi t h the cel lul ar tel ephone; and means for processing and
di splaying data fromthe cellular telephone on a display of the 5 car
video systemin a fornat conpatible with the car video system 9. The
apparatus of claim8, further conprising songs or nusi c downl oadabl e
through the cellular telephone. 10. The apparatus of claim9, wherein the

songs or nmnusi re playabl e thrqugh the r video, . . _
nSg a plurality of protocol COIIVCISIOllg softtware %?ocks stored in memory in the interface for

converting signals from the after-market device into a first format compatible with the car stereo
system and for converting signals from the car stereo 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 settings of the plurality of configuration jumpers.

10

15, The system of claim 14, wherein the plurality of protocol conversion software blocks

allow a plurality of after-market devices to integrated with the car stereo system.

16. The sysiem of claim 14, wheretn the plurality of configuration jumpers are settable by a
15  user.

17. A multimedia device integration system comprising:

an interface in electrical communication with a car video system and an after-market

20 device;
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10 systemusing the interface. 11. A nultinedia device integration system
conprising: a car video system 15 an after-market video device externa
to the car video system 71 an interface positioned within the car video
system and connected between the car video system and the after-nmarket
devi ce for exchanging data, audio, and video signals between the car video
system and the after-market video device; 5 neans for processing and

di spat chi ng conmands for controlling the after-narket video device from
the car video systemin a format conpatible with the after-market video
device; and neans for processing and displaying data fromthe after-nmarket
vi deo device on a display of the car video systemin a fornmat conpatible
with the car video system 10 12. The apparatus of claim 11, wherein the

af t er - mar ket? YludBy gé\voskswdigyr juswsrainDVP inprayefor $8¢ifiihe safpatiavise ofpc
claim11l, wherein the interface is positioned within the car video system
15 14. ®wuespaidimgdioathdever calep ryggmasndon sysidedevé@nppt Songspoddingnbeh ager-i n
el ectrical communication with a car stereo system and an after-market

devi ce;m#fReadeplograld ty of configuration junpers in the interface for
specifying a first device type

5

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 video
system and for converting signals from the car video system into a second format compatible
with the after-market device, wherein at least one of the protocol conversion software blocks are

10 selected by the interface using settings of the plurality of configuration jumpers.

18.  The system of claim 17, wherein the plurality of protocol conversion software blocks

allow a plurality of after-market devices to integrated with the car video system.

15 19 The system of claim 17, wherein the plurality of configuration Jumpers are settable by a

user.

20. A multimedia device integration system coruprising;
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corresponding to the car stereo system and a second devi ce type
corresponding to the after- nmarket device; and 5 a plurality of protocol
conversion software bl ocks stored in nenory in the interface for
converting signals fromthe after-nmarket device into a first format
conpatible with the car stereo systemand for converting signals fromthe
car stereo systeminto a second format conpatible wth the after-market
device, wherein at |east one of the protocol conversion software bl ocks are
selected by the interface using settings of the plurality of configuration
junpers. 102mEnierfics igyadeciiigabcopiiniRatian witfer sphsierre ypigramd gu eficpmatkst ol
conversion software blocks allow a plurality of after-market devices to
i ntegrégeet;with the car stereo system 16. The systemof claim 14, wherein
the plurality of configuration junpers are settable by a 15 user. 17. A
mul ti medi a device integration systemconprising: an interface in electrical
communi cation with a car video system and an after-market 20 device; 73 a
plurality of configuration junpers in the interface for specifying a first
device type,. corresponding to the car video stem and a second, device type
corres po%gi figt @84 tFrerndk yane Rgpgses &Qiﬁht?gﬁoa‘%)é igterfacs, d?léﬂ“?lflytgﬁ)fﬁfﬁtr Higol P
conversion software_bl ocks stored in nmenory in the interface for

hamness includes a first electrical configuration corresponding to the car stereo 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

10 converting signals from the after-market device into a first format compatible with the car stereo
system and for converting signals from the car stereo 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 electrical configurations of the first and

second wiring harnesses.

15 2L The system of claim 20, further comprising a plurality of wiring harnesses corresponding

to additional device types and connectable to the interface.

22, A multimedia device integration system comprising:
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converting signals fromthe after-market device into a first format
conpatible with the car video systemand for converting signals fromthe
car video systeminto a second fornmat conpatible wth the after-narket
device, wherein at |east one of the protocol conversion software bl ocks are
10 selected by the interface using settings of the plurality of
configuration junpers. 18. The systemof claim 17, wherein the plurality of
protocol conversion software blocks allow a plurality of after-narket
devices to int.e(tgriat ed with the car video ‘s%/stem 15 19. The systemof claim
17, wher ei n PhEH1a6E At ielegirisnl ewmnigigrtian withj uppevidecasst@etandbineafey narkdaser .
20. A multinedia device integration systemconprising: 74 an interface in
el ect ri%Hiccomuni cation with a car stereo system and an after-market
device; first and second wiring harnesses attached to the interface,
wherein the first wring 5 harness includes a first electrical
configuration corresponding to the car stereo systemand the second wiring
har ness i ncludes a second el ectrical configuration corresponding to the
after- mar kzi device; and .a plurality of protocol conversion software
bl ocks st or &8 HIRGBRY Wiring faresses rtigehkeds for thelplastagevheney dicghml svifinpm
t he am]er-mirket device into a first format conpatible with the car stereo
sys? emP AR B ludeny it iy regag sanfiuratom ednessieandingt ®ribo cay stdemsisitrn aad seeond
format conpatible wth the after-nmarket device, wherein at |east one of
the pr 8%0BSIWigBaersonabesies wasaohd abdegricat eonfyglratinecbrbypbiiing 0 efef aree-
using the first and second el ectrical configurations of the first and

market device; and

-

a plurality of protocol conversion software blocks stored in memory in the interface for

10 converting signals from the after-market device into a first format compatible with the car video
system and for converting signals from the car video system 1nto 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 electrical configurations of the first and

second wiring harnesses.

15
23. The system of claim 22, further comprising a plurality of wiring haresses corresponding
to additional device types and connectable to the interface.
24. A method for integrating an after-market device for use with a car stereo system
comprising:

20
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second wiring harnesses. 15 21. The system of claim 20, further conprising
a plurality of wiring harnesses corresponding to additional device types
and connectable to the interface. 22. A multinedia device integration
system conprising: 75 an interface in electrical comrunication with a car
vi deo system and an after-market device; first and second wi ring harnesses
attached to the interface, wherein the first wiring 5 harness includes a
first electrical configuration corresponding to the car video system and

t he second.%g(ingthqmpess %nclud S %vfﬁcopd ejgct ical.qonfigﬂrapion

cor r espondi K7t B "Fhe'Saf't & -5 et Kat“ Y ‘-%?taﬁam—eﬁFﬁFﬁﬂv{ymaﬁ b6t oco
conversion software bl ocks stored in nenory in the interface for 10
converting signals fromthe after-nmarket device into a first format
conpatible with the car video systemand for converting signals fromthe
car video systeminto a second format conpatible wth the after-nmarket

devi ce, me&&&ﬁhiﬁi‘hg'e?ﬁ%{ R0Re Qgpé Qgrr?{prg%?ﬁgllo ROV & iegees@ga‘ewgﬂa@ aPleRGHES are

selected by the interface using the nd second el ric

confi gHév@@g%%?fﬁﬁé&%é%?i}ies?fﬂeg-masrﬁﬁ?@d@gicw ring harnesses. 15 23. The system

of clarm a pluraltty of wiring harnesses
corresponding to additional device types and connectable to the interface.
24.5 A nethod for integrating an after-nmarket device for use with a car
stereo system

loading a protocel conversion software block from memory in the interface using the first

and second device types;

converting signals from the after-market device into a first format compatible with the car

10 stereo system using the protocol conversion software block;

converting signals from the car stereco system into a second format compatible with the

after-market device using the protocol conversion software block; and

I5 exchanging converted signals between the car stereo system and the after-market device.

25.  The method of claim 24, wherein the step of determining the first and second device
types comprises determining jumper settings of the interface, wherein the jumper settings

correspond to the first and second device types.
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conprising: 20 76 interconnecting the car stereo systemand the
after-market device with an interface; determning a first device type
corresponding to the car stereo system and a second devi ce type
corresponding to the after-market device; 5 |oading a protocol conversion
software block fromnenory in the interface using the first and second
devi ce types; converting signals fromthe after-market device into a first
format conpatible with the car 10 stereo system using the protocol
conversion software bl ock; converting signals fromthe car stereo system
into a second format conpatible with the after-market device using the
prot ocol conversion software bl ock; and 15 exchanging converted signals
betmeeqﬁfhe,ﬁar s%ere. ystem and the after-market device. 25. The method
of cl aith 24, "RHBFEPH 0? 18 &b Wicreistibe Meni dgletamaining gre Gist asksondd device e
types conprises determ ning junper settings of the interface, wherein the
j unper BBt PHPRISCE olefanwung dlestiidid donfighraterd sBodnidg dewvicsest ypeked 17 (R6.
The met hod of claim 24, wherein the step of determning the first and
second e whespetbe confrichlseniigentons g oat ecthkifealane offbhgusatd @pss. of

W ring harnesses attached to the interface, wherein the electrica
congigurations correspond to the first and second device types.

27.  The method of claim 24, wherein the step of determining the first and second device

types comprises allowing the user to specify a device type of the after-market device using the

car stereo system.

10 28 A method for integrating an after-market device for use with a car video system

comprising:

interconnecting the car video system and the after-market device with an interface;

15 determining a first device type corresponding to the car video systemn and a second device

type corresponding to the afier-market device;

loading a protocol conversion software block from memory in the interface using the first

and second device types;
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5 27. The nethod of claim 24, wherein the step of determning the first and
second device types conprises allowing the user to specify a device type
of the after-market device using the car stereo system 10 28. A nethod
for integrating an after-market device for use with a car video system
conprising: interconnecting the car video systemand the after-market
device with an interface; 15 determning a first device type correspondi ng
to the car video systemand a second device type corresponding to the
after-market device; |oading a protocol conversion software block from
menory in the interface using the first and second device types; 78
converting signals fromthe after-nmarket device into a first fornat
conmpatible with.the.car . video.system uysi.ng the.protocol conversion

cof tuare. bl oot fath ARG RO HEHE Pl SaP BiraEE  uGEIER P B gor
second %ana conBahibLe mﬁﬁh t he afier;gﬁfget devi ce using the protocol
conver $195R SELHR WP s PEReol SRV e el HE POSkver t ed signal s between the car
video system and the after-market device. 10 29. The nethod of claim 28,
wherein the step of determning the first and second device types
conprises determning junper settings of the interface, wherein the junper
settings correspond to the first and second device types. 30. The nethod

of glai m 28, Behe! fhrhReidh&Re 0fr HEILEA 086 WNBeddd ﬁ)trmgpg)iﬁ;?a(fi%[%dwgﬁﬂece

after-market device using the protocol conversion software block; and

exchanging converted signals between the car video system and the after-market device.

10 29.  The method of claim 28, wherein the step of determining the first and second device
types comprises determining jumper settings of the interface, wherein the jumper settings

correspond to the first and second device types.

30. The method of claim 28, wherein the step of determining the first and second device
15 types comprises determining electrical configurations of wiring harnesses attached to the

interface, wherein the electrical configurations correspond to the first and second device types.
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15 types conprises determining electrical configurations of wring

har nesses attached to the interface, wherein the electrical configurations
correspond to the first and second device types. 79 31. The nmethod of claim
28, wherein the step of determining the first and second device types
conprises allowing the user to specify a device type of the after-market
device using the car video system 32. A nultinedia device integration
system conprising: a car audiovisual system a plurality of after-narket
devices external to the car audiovisual system an interface positioned

Cthin t i OV X | ted bet _th .
Wi thin ohe cgheaudhQVbstal, %%?%Fﬁeﬁxnglccs?%]??é g&%qlﬁ%%ggﬁrgeﬁd?%gon&@yﬁgi ng

audi ovi sual system and the plurality of

dat a, i | i.gnal s between,the car di gvi sual system and t he
ot ur al S e Fomps MAE RO N T BN AR T o D el ngradina dinispatenihig
connandémﬁgéapggﬁrolling the plurality of after- market devices fromthe
car audiovisuar §stemin at |east one format conpatible with at | east one
of the plurality of after-market devices; and nmeans for processing and

di splaying data fromthe plurality of after-market devices on a display of
the car audiovisual systemin a format conpatible with the car audi ovi sual
system 80

32. A multimedia device integration system comprising:
a car audiovisual system,
a plurality of after-market devices external to the car audiovisual system;

an interface positioned within the car audiovisual System and connected between
the car audiovisual system and the plurality of after-market devices for exchanging data

audio, and video signals between the car audiovisual system and the plurality of after-
market devices;

means for processing and dispatching commands for controlling the plurality of after-
market devices from the car audiovisual system in at least one format compatible with at least

one of the plurality of after-market devices; and

means for processing and displaying data from the plurality of after-market devices on a
display of the car audiovisual system in a format compatible with the car audiovisual system.
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