TI TLE: MULTI MEDI A DEVI CE | NTEGRATI ON SYSTEM 5 10 SPECI FI CATI ON BACKGROUND
OF THE I NVENTI ON FI ELD 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
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devices for use with factory-installed (OEM or after-narket car stereo
and video systenms. | RELATED ART Aut onpbil e audi o systens have continued to
advance in conplexity and the nURESIFKIATIEN | ons avail abl e to autonobile
purthasers. Early audio systens offered a S|nple AM and/or FM tuner, and
per haps an anal og tape dBACKG@ROBNDG ESEBNTEIN 8-t racks, and other
types of 5 tapes to be played while dr|V|ng Such early 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
autenobil e audio systens. Oiginal Equi pnent Manufacturers (CEMs) often
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The present invention relates to a multimedia device integration system. More
specifically, the present invention relates to a multimedia device integration system for
integrating after-market components such as satellite receivers, CD players, CD changers, digital

15  media devices (e.g., MP3 players, MP4 players, WMV players, Apple iPod devices, portable
media centers, and other devices), Digital Audio Broadcast (DAB) receivers, auxiliary audio
sources, video devices (e.g., DVD players), cellular telephones, and other devices for use with

factory-installed (OEM) or after-market car stereo and video systems.




10 players and/ or changers for allowng CDs to be played while driving.
However, such systens often include proprietary buses and protocol s that
do not allow after-market audi o systenms, such as satellite receivers
(e.g., XMsatellite tuners), digital audio broadcast (DAB) receivers,
digital nedia players (e.g., Apple iPod, MP3, MP4, WW, etc.), CD
changers, auxiliary input sources, video devices (e.g., DVD pl ayers),
cellular tel ephones, and the like, to be easily integrated 15 therew th.
Thus, gﬁngﬁEE&ngurchasers are frequently forced to either entirely

repl ac audi o system or use sane throughout the life of the
vehicle or the duratign of ownership. Even if the CEMradio_is replaced
with an af t dReHePIR pudi gyssems h@emgweﬁlﬁp ldvancadn eoraplesty andcthe memper of ot
operable with an external device. 20 A particular problemwth integrating
af t er - ppfrokevaladleotoaawtbmebile pusshasassrs Baily laudinisysteme offered assimpleoAlhend/drdeo
systens is that signals generated by both systens are in proprietary

f or mat BM tuaerd amd perhayis aapabigaaed ddeki fogaliowiag sswettdsy 8-triacksabddeothomtyket of
system Additionally, signals generated by the after-market system are
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or video system Thus, in order to integrate after-market systens with

exi st i pg beRhsiBliflcBRtcANBer M0 systens, it is necessary to convert signals
bet ween such systens. It known in the art to provide one or nore expansion
nodul es for OEM and after-market 5 car stereos for allow ng external audio
products to be integrated with the car stereo. However, such expansion

nodul es onl y,-pperate w th. | l,ow it egration of external .audi.o pr.oducts
oot st or o BDRE A th Wil o RaON, €13 SR B Reod KRR wifl BhiSmBERTLCS
For exanple, a tellite recejver. mamnuf actured by Pl ONEER, Inc.,. cannot be
ot eor e S TG R LMD STep Prayen e seregn basipef Bnar kot

car _radi o manufactured by CLARION, Inc. Thus,. . o
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 easily integrated
15  therewith. Thus, automobile purchasers are frequently forced to eithef entirely replace the OEM
audio system, or use same throughout the life of the vehicle or the duration of ownership. Even
if the OEM radio is replaced with an after-market radio, the after-market radio also frequently is

not operable with an external device.

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

generated by the after-market system are also in a proprictary 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
radi o sin the FM.receiver, or the cassette deck of the ra
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fidelity. Mdreover, it would be desirable to provide an integration system
that n#Preaang viden ssteass, il esgisamite fowrerhagrls bstwega e hsnetewf-deo devi ces t hat
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 after-market

device and the car stereo or video system For exanple, it would be
desirabl e tbkpoweuimtheart te pstvida aulean enore sknsion motlniae kor QEMeand afick-medket
information can be retrieved fromthe after-nmarket device, formatted, and
t r afis ntdrtseiledstfof HiovEiag eStefiabouddd piidde® 16 6 irkearhted wiihshé ayr didres.eBywesdich as
3 at an LCD panel of the car stereo or on one or nore display panels of a
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both hardwired car stereo and video systens €.g., radios installed in
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on one or nore software or grap I cal rrven ra 10 system; opera
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using the, existing qtrols of the car stereo_or video system
107 existing expansion mod ules 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 interference, and do not provide high fidelity.

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

integration 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 after-market
device and the car stereo or video system. For example, it would be desirable to provide a
system wherein station, track, time, and song information can be retrieved from the after-market

device, formatted, and transmitted to the car stereo or video system for display thereby, such as




10 Accordingly, the present invention addresses these needs by providing a
multimedia device integration systemthat allows a plurality of
after-market devices, such as CD players, CD changers, digital nedia
devices (e.g., MP3 players, MP4 players, Apple iPod, WV players, portable
medi a centers, and other devices), satellite receivers, DAB receivers,
auxiliary input sources, video devices (e.g., DVD players), cellular

t el ephones, or any conbi nation thereof, to be 15 integrated into existing
car stere nd V|d?§@s ystens while allomnng information to be dlspla%zd
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SUMVARY OF THE | NVENTI ON The present invention relates to a nultinedia

devi celformagpa oW bs renupitedard displayndeon bfth bprdwired sar deree endiedpeestenssuch as
CD pl ayers, CD changers, digital nedia devices (e.g., MP3 players, M4

pl ayer &g Miwliop imataded in dyshheardsRodt dibwi loesionpeithmithe carp dir integatee fog, displey ot her
5 devices), satellite receivers (e.g., XMor Sirius receivers), digital

audi o bii oacloasioré RABYarer® agiphidallyaiivan ¥idio aysferhdppiratsio withegrapldadd display
connected to and operate with an existing stereo systemin an autonobile,

such apards. EMiGSMal§! R WRAIGYS HeMable B8 hréfileh TR Edia G8Yics hﬁéﬁﬁmﬁ)’s@%ﬁﬁ?
installed in the autonobile. The i ntegration system connects to and
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such as a CD input port, a satellite input, or other known 10 type o
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the presen on genera si gna hat ™1 s sen & eo to
keep sa eratlong% te and responsive to external data and
signal?gﬁﬁkﬁﬁgﬁﬂggaﬁﬁ@fﬁt °§¥£?ﬁe control panel are received 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
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 thercof, 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.




15 channeled to the car stereo. Information fromthe after-market device is
received by the present invention, converted into a format recogni zabl e 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 froma satellite
receiver or DAB receiver, or video information fromone or nore externa
devi ces connected to the present 20 invention. The information can be
presented as one or nore nu extual . or graphical pronpts for display
on an LCD display of the r , ' tYon with the user at the
radi o. A docking port may be provided for allow ng portable external audio
devi ces to Bee pPreshEveRiip wlateseto) mmaftfmadia dviceniategration systeay RS @no® | n an
enbodi nent of the present invention, a dual-input device is provided for
i nt egr aftdrmeprkes eudioatsviers, enciads G dilayede Wilk ehaapets,ahigital middiaadeyiden fayg., MiPBh an
OEM or after-market car stereo. The user can sel ect between the external
audi o pleydrseMan clisless, ANMV pRyyrs) Apple iP6d Iigvicte pofinkile @halia oéntdrkeandagthat er eo.
The invention can automatically detect the type of device connected to the
S asXi ddvadey), | ARUite refivarIi( 2N aX0 AW tdtelvBR), CAbitAl AR broddcan
enbodi nent of the present invention, an interface is provided for
| ntegr AkLiRL: Br aBkieR! bt QlircBbXlah! B YornBREY 1 A Bfctatd! Wwith 3R istisg sRgocar
stereo system A usér can select between the auxiliary sources Using the
contro I : [ ters ' Vi ces
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can be rate ary 1 nput sources,

bet ween t he, . di o device.and. the auxiliary i ut sources ing the car
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10 type of connection. If the car sterco 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 panel are received
by the present invention and converted info a format recognizable by the after-market device.
The formatted commands are executed by the after-market device, and audio therefrom is
15 channeled 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 2 CD or
MP3 track being played, channel, song, and artist information from a satellite receiver or DAB
receiver, or video information from one or more external devices connected to the present
20  ivention. 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.




15 I n anot her enbodi nent of the present invention, an interface is provided
for integrating an external device for use wth a car stereo or video
system wherein the interface is positioned wthin the car stereo or video
system The system conprises a car stereo or video system an after-nmarket
device external to the car stereo or video systeny an interface positioned
within the car stereo or video system and connected between the car stereo
or video systemand the after 20 market device for exchangi ng data and
audi o or video signals between the car stereo or video systemand {he
after - mar keﬂ“ bg’ iment gh e prrsen ipyenden, fgiuahtpys @H&Fésrﬂrﬁ&dé%%ﬁ&ﬁ%%atf”&
controlling the after-market device fromthe car stereo or video systemin
a f or nbethcdgséanal aadioygdovipetand aafauHiapainpst with\Anc@QEMaprdelirs-apsket 6Ar Peigeessi ng
and displaying data fromthe after-market 6 device on a display of the car
ster eoTBﬁ: user gaselges betmerm the dxtammed taudio vemice bhd thei akiliptysinpuatrussigghe condiols vi deo
system The after-market device could conprise one or nore of a CD changer
CD pl apfthe casaterdol | Tie ineaaiovnatan (aatagnaticXt détecBithd tipp of diegicé abnnredd ao devi ce
(e.g., MP3, MP4, WNW or Apple iPod device), video device (e.g., DvD

pl ayer huxiG®Y linpuadand Sht&RNe Bane Rith @Wcag eRbNat i on thereof. S In anot her

enbodi nent of the present invention, an interface is provided for
integrating a cellular tel ephone for use with a car stereo or video
system The system conprises a car stereo or video system a cellular

t el ephone et aﬁfoﬁl@ € fi’o&n'ltﬁgntccﬁJr thé;gr% §&P ianE-inthjnd &P 1{12%?3%% %1 qrﬁ\gd%d;ﬂ&of Er{t%ﬁ%ngl a, phone

connected between the car stereo or video ys

for exchanging data 10 and audi.o or vj.deo sjgnals between the,c stereo or
U oo BORREY D laRy el Wi B et Cor Yo g o Bl e b

di spat ¢hi ng..commands for controllin he cellul ar_ tel ephone fromthe. car
st elroeo&ﬁra“g}h&gosoé‘%ef &g ﬁh"acqngf’JrrB e B{rﬁ‘ﬁt"?‘b?t‘ére% Operor &ncre pHeirgrrketetvdithone;

and neans for . . L )
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 stereo or video system; an
after-market device external to the car stereo or video system; an interface positioned within the
car stereo or video system and connected between the car stereo or video system and the after-

20  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




processi ng and di splaying 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 ment of the present invention, an
interface is provided for integrating an external video systemfor use
with a car video system The system conprises a car video systenm an
after-market video device external to the car video system an interface
connected between the car video system and the after-nmarket video device

for exghangi ng..data udi o, and 20 vi deo.signal s bet n the car video

sy st et PHECHHELPT RaFR Sl ey ries i padie POrPalR R at Gr R SIep O

di spat cﬁi%ng co nds. for controlling the after-nmarket video device fromthe
car vIHEdSEIRL o MG HtcxmagkshHEVIEHIA sEMRIIsRiops of Warelady D shangen O Rlavr,
device;, and neans for _processing and displaying data fromthe after-market
vi deo dpselliteareenivey (ags Q(M;Dro?lﬂﬂﬂ)eglgéﬂ medie dewges faegn MP3a MRy YEM Ve orpapichl e
with the car video system The present invention also provides an interface
f or i niReddevicevideplevic (efey DHfD afdyer)- artinketelepborig i agcofrbinatisethefebhl a car
stereo or video systemusing a single interface. In one enbodi nent, the
system conprises an interface in electrical comunication with a car stereo
or video system and an after-market device; a plurality of configuration
junpers in the interface for specifying a first device type correspondi ng
to the car btawoter eanbadiclent of\lsd graseanthventiac anihtatfive Geproyipel foe anegesigrdi ng
to the after-market device; and a plurality of protocol conversion software

bl ockscdRisttelestne forBE®ith 4 ¢artsteged ditvaddoasetefnOr TRV RIT doRgprisésonedr Stk m t he
after-market device into a first format conpatible with the car stereo or

vi deo gy sidespdiinf flcetvRIpheit SiaRal ® he M §BRARvid®! 8RR Ah MleHeR:
systeminto a second format conpatible with the after-market device,

wher ei Borfkcted between the car stereo or video system and the cellular telephone for exchanging data

10 and audio or video signals between the car stereo 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 stereo or video system.

15

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

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




| east one of the protocol conversion software bl ocks are selected by the
interface using settings of the plurality of configuration junpers. In
anot her enbodi nent, the system conprises an 15 interface in electrica
comuni cation with a car stereo or video systemand an after-market

device; first and second wiring harnesses attached to the interface,
wherein the first wiring harness includes a first electrical configuration
corresponding to the car stereo or video system and the second wring

har ness_.i.ncl ud econd. el ectrical copfiguraiion corresponding to.the

af t er - Har Esgltn%d%@ id%gfaylé%dﬁ i %?Iﬁrt% ?ﬁ?eﬁ'%?&%r‘%‘?e ST 83\?&?&%%%? ? HarfE % ocks
stored in neno in 20 the i.nterface for converting signals fromthe
after-ﬁﬁ#ﬁ%?”ﬁ%épﬁéopﬁﬁgﬁﬁ“?gF@?“*BFWﬁFW%%ﬁpatibIe with the car stereo or
vi deo system and for converting signals fromthe car stereo or video system
into a second format conpatible with the after-nmarket device, wherein at

| east one of the protocol conversion software bl ocks are sel ected by the
interface using the first and second 8 el ectrical configurations of the

H a ring. ol al ity of wiri b
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provi ded for egrating a plurali eV|ce§ invention al so
progid Sis }hod f.or integrati g an_ after-market. devi ce for se @Ath a
Car> st SrafsdpT Hiedult & 5 R0 bmre STYRP iRes L BTy oL M R he car
stereo_or video system.and, the ?fter-narket device with an interface;
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system and a second devi ce ty?e corresponding to the after-market device,

| oadi nanhapafrgesket dsrige rasplaiplibosl spafisumpligtivniernin teamisteylars for seecifyingrd ace
using the first and second device types; converting signals fromthe

af t er - fieat Idevice deceoriaspandingl ® fhercr sfepgamat vlenpasteil sxdwe tsbeontielevime tgpeer eo
or video systemusing the protocol conversion software block; and

conver temgpsidinploshé nibanhdrketcryicst axieoploralivy digeoeyd teenvdrsit satveaze blvdkd or mat

10  stored in memory in the interface for converting signals from the after-market device into a first
format compatible with the car stereo or video system and for converting signals from the car
stereo or video system into a second format compatible with the after-market device, wherein at
least one of the protocol conversion software blocks are selected by the interface using 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 after-market
device; first and second wiring harnesses attached to the interface, wherein the first wiring
harness includes a first electrical configuration corresponding to the car stereo or video system
and the second wiring harness includes a second electrical configuration corresponding to the
after-market device; and a plurality of protocol conversion software blocks stored in memory in

20  the interface for converting signals from the after-market device into a first format compatible
with the car stereo or video system and for converting signals from the car stereo or video system
into a second format compatible with the after-market device, wherein at least one of the

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

8




conpatible wwth the after-market device using the protocol conversion

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

i nportant objects and features of the invention will be apparent fromthe
followi ng Detailed Description of the Invention, taken in connection wth

t he acconpanying drawings, in which: 5 FIG 1 is a block diagram show ng
the nmultinmedia device integration systemof the present invention. FIG 2a
is a block diagram showi ng an alternate enbodi nrent of the nultinmedia device

10 int iron resent . i avention enein. a.Ch.player is

i ntegr g‘? 56@5%%? %ééﬁ %:@?E ?attlj.'% gi.? StIE)—jP‘%?ecﬁﬁd ?Vénn§qb 5&ES i apghrlrgir.‘htysqgc‘)vvhm n%ﬁ%lrllesses

al ternate enbadi pent  of the | 1.1 ia device integration systemof the
presen‘faniebr?\})éﬁ‘flg Of {pifEFLing aé’rfﬁ%?gty&%giﬁ%‘f’esis integrated with a car radio. 15
FIG 2c is a block diagram showi ng an alternate enbodi nent of the

mul ti medi a device integration systemof the present invention, wherein a
satellite or DAB receiver is integrated with a car radio. FIG 2d is a

bl ock di agrgjg ﬁl@?éﬂ't el?‘tabr@élg@gfb@}cﬁs %@%d%?ﬁl&ﬁ%ﬁ%ﬁam%hﬂﬁﬁétadegﬁgif&e 20

i ntegration systemo e preSent I nvention, a plurality o
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bl ock diagram show ng an al ern’a‘fe e 0 € nu media "devi ce
| ayer. and a

Iplnhfglr ?1%1;:}8 gys%%raza%m tﬁ% )?%tgrei\m%{k%f %Q\tricé % n;[uil ?nr%érfayt\:@;e &gtiar?nir%ng% Plrst >(ie'\rlce type
corresponding to the car stereo or video system and a second 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 stereo or video system into a second format

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




i nput sources are integrated with a car radio. 5 FIG 2f is a block diagram
showi ng an alternate enbodi nent of the present invention, wherein a
satellite or DAB receiver and a plurality of auxiliary input source are
integrated with a car radio. FIG 2g is a bl ock diagram show ng an

al ternate enbodi rent 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 diagramshow ng an alternate embodi ment of the present

i nvention, wherein a ply es and an audi o device
are integrated with a cat e s cuit diagram showi ng a
devi ce acco n%g%o t he present |nvent| on for |nt egrating a CD pl ayer or an
auxiliary iﬁlﬁii’ P MgOFtANtphiegts ang deagurcgpighe mpyentiongwilk hecapparens fiosh e

showi ng a devjice according to the present invention for integrating both a
CD pl agéhowmdDaﬁﬂadjﬁesqrmﬂynuqfﬁm Invsatien tpkenhingconagctiondvigh thehaseermpamying CD

20 player and the auxiliary input are switchable by a user. FIG 3c is a

ci r cui dragigyriarwhittowi ng a devi ce according to the present invention for
integrating a plurality of auxiliary input sources with a car radio. 11
FIG 3d is 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 pI¢) pvehakibels BRgkAD svARE S8 AtItAadiis d@ﬁ@@'hﬁégi&ﬁnos ’fé%l Bf @sent
invention for 5 integrating a CD player with a car radio. Fl is a

fl owchgfetens iRWLEG. Processing | ogic according to the present | nventl on for
integrating a MP3 player with a car radio.

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.

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

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

20  integration system of the present invention, wherein a plurality of auxiliary input sources are

integrated with a car radio.

10




10 FIG 4c is a flowhart show ng processing |logic according to the present
invention for integrating a satellite receiver with a car radio. FIG 4d is
a flowchart show ng processing |logic according to the present invention for
integrating a plurality of auxiliary input sources with a car radio. 15
FIG 4e is a flowhart show ng processing |logic according to the present
invention for integrating a CD player and one or nore auxiliary input
sources with a car radio. FIG 4f is a flowhart showi ng processing |ogic

according t present ..invention for 20 integrating satellite,or DAB
Cecel ver anfl G B S e Rt ol dnd Bifinitetis g
is a flowhart show processing, |l ogic according to the present invention
for i n%@ﬁrﬁﬂnrﬁgstamwgt%sma%ﬂém ]&Hﬁ%’é‘ﬁeWBfm%? ETplavey and)a iphisehty Q6 FHEEasyi th a
car stereo. 12 FIG 5 is a flowhart show ng processing |ogic according to
t he prB¥ahtourcsy astiptegrated withd ¢apiddiy a user to switch between an

af ter-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 various device types connected to

t heS auxi | i aFIG.i 2Mpista otk Siaghnd shewingae Altdridie efb&diméat bStha ppeespiacdntivg, Vi ew
of a docking station according to the present invention for 10 retaining an

audi 0_g@vichies Mitdlitedr & AFfeceilbGnd ApliraliG brandliyanp sodbe ad gakir@d Slidtd on of
FIG 7a. FIGS. 8a-8b are perspective views of another enbodi nent of the

docki ng;si@Li on of the

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

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

i1




15 present invention, which includes the nmultinedia device integration
system of the present invention incorporated therewith. FIG 9 is a block
di agram showi ng t he conponents of the docking station of FIGS. 8a 8b. 20
FIG 10 is a block diagram showi ng an alternate enbodi nent of the

mul ti medi a device integration systemof the present invention, wherein the
interface is incorporated within a car stereo or car video system 13 FIG
1lla is a diagram showi ng an alternate enbodi nent of the multinedi a device

i ntegration stem of . t he .prese i.nvention for .integrating . a cel.lular

t el aphone.f BICRE Ny el dBiefh Shoma 5 dey i Sirgiobaf b prhy g ngod 6

fl owchart show n roc ing.logic for integrating a cellular tel ephone
for us&GFTHES S@%}IP%P rﬁgel\’ﬁrg‘ﬁglas%f?éiﬁﬁ- 5 FIG 12a is a di agram show ng
an alternate enbodi nent of the nultinedia device integration systemof the
present invention for integrating an after-market video device for use
with a car video system FIG 12b is a flowhart show ng processing | ogic
for integraFlGglais 2 Béverarnshokatg priodessing dogic ecdooding sethwirirdsent inmentivn den
system 10 FIG 13a is a block diagram showi ng an alternate enbodi nent of

t he5 nuidtegrattigs B piayer withhh egrradibon system of the present invention, wherein
configuration junpers and protocol conversion software bl ocks are provided
for integrating after-market devices of various types

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

integrating a MP3 player with a car radio.

10 FIG. 4c is a flowchari showing processing logic according to the present invention for

integrating a satellite receiver with a car radio.

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

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

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

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 stereo.

12




using a single interface. 15 FIG 13b is a bl ock di agram show ng an

al ternate enbodi nent of the nultinedia device integration systemof the
present invention, wherein wiring harnesses and protocol conversion
software bl ocks are provided for integrating after-market devices of
various types using a single interface. 20 FIG 14 is a flowhart show ng
" processing logic of the nmultinedia device integration system of the
present invention for integrating after-nmarket devices of vari ous types

a.flowchar

o o thﬁﬁ?ﬁ? i R sTuing Mressuing Iobic aGTR oy B REBRBLRESR TR0 | on

for all g a user t peci fy ope or nore after-market devi ce types for
i nt egr ‘?‘B‘H &éﬁsﬁgtoé‘wétf’ gF@WFlﬁ@%ﬁ gmarket gudig doyipejagd gng PHTEFFRIEEHIPHY
processing logic of the multinedia device integration systemof the
presenfoU¥ffenti on for allowing 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 showi ng an anot her enbodi nent
of the present invention, wherein a 10 plurality of external devices are

i ntegr at ed HBGNG iva Slovgheart ishéwinf aeecesstie [gloAhdcbididgd=oARE PidseN #kentidl for

| NVENTI ON The present invention relates to a nultimnmedia device integration
- Syst emieteREin@E Ml indling various 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. 8a-8b are perspective views of another embodiment of the docking station of the
15  present invention, which includes the multimedia device integration system of the present

invention incorporated therewith.

FIG. 9 is a block diagram showing the components of the docking station of FIGS. 8a-
8b.
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.
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after-market devices, such as a CD player, CD changer, digital nedia player
(e.g., MP3 player, M4 player, WW pl ayer, Apple iPod, portable nedia
center, or other device), satellite receiver, 5 digital audi o broadcast
(DAB) receiver, video device (e.g., DVD player), cellular telephone, or the
i ke, can be integrated with an existing car radio or car video device,
such as an OEM or after-nmarket car stereo or video system Control of the
after-market device is enabled using the car stereo or car video system
and i nfor ion.fromthe after-market devjce,, such as. channel . .. artist,
track, ti ggﬁ(go#i Paf T KB SR G FftbtailtSWaéen‘?rBlF ot the mRlintediedevicsy m ¢ he
after-market 10 device, processed, and forwarded to the car stereo or car

vi deo WYrgriensystergiod Bleresenbinygfionfaemtcgrting seliviar wlerhons fefuseovitiha catar
stereo or video systemcan include video fromthe external device, as well
as gr afipiice £Ir adre ssiens e dllibntsor dawickart showisg precgssinge {dgnianatcriag act
with information via the car stereo. Commands fromthe car stereo or video
syst envahbr tedepbonetdr usqwih e ssrstkréryort hdeguystsent i nvention into a fornmat
recogni zabl e by the after-market device device, 15 and transmtted thereto
forSexecution. One or nore auxiliary input channels can be integrated by
the present invention wth the car stereo or video system The user can

switch bet vBRR oNeioOh did@hf sHobvi@ig BRKSinakeMhEREmatdoOMR MALIITRER adxdd i ary
i nput channel s using the control panel buttons of the car stereo or video

Syst eMnie20af sy d‘f‘%ﬁ@?&seﬁt W& eh&6dYor i SAHAS E@g’ﬁergga\;r;kgtmﬁ&f e fot Sse

i ntended Tt o nean connec I Nng one oOr nore extern ces or Inputs to an

panal | Rnar o G, WEE e} Mty Bt PR RGP RN AR

trol.th ' via th t id t d di spl ayi
ara PEREREC QA BB i ilh & BhERemy Vi aon system Thus, for

ex?gple, integration of a CD player with a car stereo system all ows

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

single interface.

14




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 stereo. O course, control of after-market devices can be provided at
| ocations other than the control panel of the car stereo or video system5
wi t hout departing fromthe spirit or scope of the present invention.
Further, as used herein, the term"inter-operable"” is intended to nean

al l owi ng the external audio or video device to receive and process

ds t f tt db th 1
Cnvention. hﬁiG\'}%y 2 B8N ghath SRS e stecloBls 4 6 PullmbdE aBHET Sheraionay

infornation } is generated by the external audlo or video device and
pr ocesSEEHY! § é’f?f’F’étsléﬁﬁfm’ioﬁ\f%% BN AP PoRetiiyonesy more after-farkehderce; o
operable,” it is meant allowing a device that is alien to the environnent

of an BREsior HycamEngmingfsingle wiarfaee. car stereo or video systemto be
utilized thereby. Al so, as used herein, the terns "car stereo"” and "car
radi 0" are used interchangeably and are intended to include all presently
exi sting car stereos, radios, video systens, such as physical 15 devices
thaf are prEB@N16 &ta dowchoc slidwing Wdcbisthgaloghdfothe miifimadigidevioa idtopgrstdrt war e
and/or graphically- or display-driven receivers. An exanple of such a

r ecei Veystdn$ ofths Pfk ¥R ibvedfibry o allé@ﬁl@a\&%ér foR@tckBPeH AlaBSthRMgR a i Mebag on-CD
panel within a vehicle and is operable by a user via a graphical user

I nterf geendhse |aﬁ¥leﬂa1‘k3t &e@ﬁ:eé’ﬂé&l‘(ﬁfh@%l}n stere'c:)lUrR/ bsyddy, future
receiver, whether a hardwired or a so twar 6 graphi ca recel ver oper abl e on
one or nore displays, is 20 considered within the definition of the terns
"car stereo"” and "car radio," as used herein, and is wthin the spirit and
scope of th ent,. i nventian. over te "car".is not limted to
any. speci {1 ﬁ“?y@il BieglibRisa e Bista skt ept ol GEoat i St ybr

ti e term 17 "after-market i s meant any device not

ddi ti opa it
ni al P@elﬁgo ¢ AgEeEesas intgergt “‘%“il%s%gleéféFré“Gf t he

15




car. FIG 1 is a block diagram showi ng the nultinedia device integration
(or interface) 5 systemof the present invention, generally indicated at
20. A plurality of devices and auxiliary inputs can be connected to the
interface 20, and integrated with an CEM or after-market car radio 10. A
CD pl ayer or changer 15 can be integrated with the radio 10 via interface
20. A satellite radio or DAB receiver 25, such as an XMor Sirius radio
satellite receiver or DAB receiver known in the art, could be integrated
with the radio 10, via i Furt.her 3 player 30 could
al so be integrated wth—EﬁéH%ﬁﬁwgéoglﬁﬁe ﬁ@%ﬁcﬁg MP3 pl ayer 30
coul d be any, known di gital nedia device, suych as an Apple iPod or any ot her
digital mediBf PRt aenigg} elfes to aympuitipedia dovies INfEIation sysiemn e YoUPKes,
illTustratively indicated as auxiliary input sources 35 (conprising input
sour ceafter-magkdgricns, speh #5ed G ripmer, ayger,chgifall medioplier (ag e YPStMayerw t h
the car radio 10 via interface 20. Optionally, a control head 12, such as

t hat chifdmidyer, SRV pByen Applafifel pomablencddceltangertberaledico), kaelliti raidiver,
devices, could be integrated with the car radio 10 via interface 20, for
con r otigitaigaudivybrohddalteDoEB) eeddved, dideo A&Yi¢Y @yerDHvbanges), t8lulsatiephdnt edDAB
recei ver 25, MP3 player 30, and auxiliary input sources 35. Thus, as can be

readi | }heafkRl €4 B Regratbd Yith i dBe oaP 1ddio b EarRi@DedvideNMRA4sOR @EMoYSs for
the integration of a nultitude of devices and inputs wth an OEM or

after- I I ) I j..S | QE; i

ot o1 ol (8RO HaeB bR, Colebl SRt ol oo H AT Ihe Y
[ I 0N ' .er / er, i,S. i;nt-egr at.e i.th.an

oLy G0N 0y EE R RN EESSH B SRS, b

Connecgl%gt, \f\f'att:kr: tltn?e? slor?gt, eaul% fer }%ormation information, is 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
mformation via the car stereo. 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 or more auxiliary input channels can be integrated by
the present invention with the car stereo or video system. The user can switch between one or
more after-market devices and one or more auxiliary input channels using the control panel

buttons of the car stereo or video system.

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
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20, and exchanges data and audio signals therewith. The interface 20 is
electrically connected wth the car radio 10, and exchanges data and audi o
signals therewith. In a preferred enbodinent of the present invention, the
car radio 10 includes a display 13 (such as an al phanuneric,

el ectrol um nescent display) for displaying information, and a plurality of
control 5 panel buttons 14 that normally operate to control the radio 10.
The interface 20 allows the CD player 15 to be controlled by the control
buttons_ 14 of adi o 10. Furither, face 20 allows |nf natlon
Fr om ¢ Hevidss. pelser TS, for imblE! fgtaion af a.CB Fied itha ca iy e

be re rleved therefron1 processed and formatted by the interface 20 sent
to t hel®itRe-Ryplavsr & bg prenotely gprfrollsd vigthe r?ﬁﬁtmlaﬁmiwf tl@%ﬂfiﬂﬁﬁéﬁtffr&c@ ataa) | ons
for the renpte control of the CD player 15 fromthe radio 10 g., the CD
~pl ayer from the (IR plager tochet sstit tonthe Wisplayafithe tergoc 4Pf condel eontipd of & ¢rom41tlieﬁ s
nmount ed on the dashboard of the car). Thus, for exanple, one or nore discs
st or eddevidehicmn bdyaroviGBl all lagationd Stheratharbehe cenod! @hnel sethe chresterby oavidsesystemom t he
radi o 10, and tracks on one or nore of 15 the discs can be sel ected

t hes ef without Mepatng fromsthasgiéit dr §9ope pe thatpresead inCaMBAN Ferth&Ue uRS heRal) S

pl ay, stop, fast forward, rewind, track forward, and track reverse (anong

ot her teeAMiMadbrabRN léaﬁltérﬂa@&ﬁﬂnxanemo% th%tex{eﬂ%l GRNS bPYidEe AslicdtbQg 14 of
the radio 10 for renotely controlling the CD player 15. 20 FIG 2b is a

bl ock i Agh é’é&é&%ﬁk& R @ SRR BB B HEGRRE ik IEaibrifle Jrit RERRERY KR AN

wherein an MP3 player 30 1's |ntegrated ter- et car

radi o é‘soaliﬁl\&l thglr Jt%%c? or 31 &0 syste pq;?%t <|11F1;ir11 )9111 ?rm hon thalE gse%eln‘g}a fl f ac %ﬁgOf the

presen |nve |on a or -a ura rspa a&o be
I ntegr at c()j or v1deo cellel:’]wc%xalnﬁtﬁr&%sseg by tﬁlf(:j }IJr%an? Envlélgtleont hid&ltwmﬂly, by ﬂle.’ term “inter-

10 operable,” it is meant allowing a device that is alien to the environment of an existing OEM 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
graphically- or display-driven receivers. An example of such a receiver is a software-driven
receiver that operates on a universal LCD panel within a vehicle and is operable by a user via a
graphical user interface displayed on the wniversal 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. Moreover, the term “car” is not limited to

any specific type of automobile, but rather, includes all automobiles. Additionally, by the term
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19 shown in FIG 2b, renote control of the MP3 player 30 via radio 10 is
provided for via interface 20. The MP3 player 30 is electronically
interconnected with the interface 20, which itself is electrically
interconnected with the car radio 10. The interface 20 allows data and
audi o signals to be exchanged between the MP3 player 30 and the car radio
10, and processes and formats 5 signals accordingly so that instructions
and data fromthe radio 10 are processable by the MP3 player 30, and vice

voron SRR SR RSB SRR SPASE SR e B B

panel buttons 14 of car radio 10, processed by the interface 20, and
format ¥8d for execution by the MP3 player 30. Data from the MP3 player
such as track, tinme, and song information, is received by the interface 20,
10 processed thereby, and sent to the radio 10 for display on display 13.
Audio fromthe MP3 player 30 is selectively forwarded by the interface 20
to the radi BIGOl fipa plocly idingranksiywidg the raulbmedik dvegriatpstioni(mgimerface)

al ternate enbodi nent of the present invention, wherein a satellite

r eci veystent oDAB pr@est iviedntidh, gededally eglicdt@Tatvio; hA prurilieiod devitésermdmkitiaty car
15 radio 10 via the interface 20. Satellite/ DAB recelver 25 can be any

sat el | idpitsrAdive doRfGtaMelo thk NeTademd, NRd dhiegrafddCHitl an XM MM or Sk Wiarke® lcadNY
DAB receiver known in the art. The satellite/DAB receiver 25 is

el ectrj i r 1 } Ol it i
ol oot 1 PR JO/ WD/ IARREE Ehfhell 19 chT e W AREESAN TR il 6 vid Bifrfcd 0,04

ST Sl fafier GBS Yeori8RSS e Y o POMESGFEL rDAR Sluc i 05t g DS

radio nma mtheé Tadi o are fvey® nterface 20,
DL oc e e SIBL 6 oS A0, hoREL ety L6 M Rue B ) el
oG8 VRS, o IRl A L o SLALI O, 200 Song, Lnformatign, s [ecelved by
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 #, # 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 interface 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 appreciated,
the interface 20 of the present invention allows for the integration of a multitude of devices and
inputs with an OEM or after-market car radio or stereo.
20
FIG. 2a i1s a block diagram of an alternate embodiment of the multimedia device

interface system of the present invention, wherein a CD player/changer 15 is integrated with an

OEM or after-market car radio 10. The CD player 15 is electrically connected with the interface
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20 transmtted to the radio 10 for display on display 13. Further, audio
fromthe satellite/ DAB receiver 25 is selectively forwarded by the
interface 20 for playing by the radio 10. FIG 2d is a block diagram
showi ng an al ternate enbodi nent of the present invention, 5 wherein one or
nore auxiliary input sources 35 are integrated with an OEM or after-market
car 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-pgarket | ayers .changer.s, NP3 ayers, atel li.te receivers,
oAbt o204 s aaley ST S JR0AF Mokt el e 203 SerrigebgpRgealel o
Preferably, four auxiliary input sqQurces are connectable with the jnterface
20, buPFHEnipeneArb@Aiood 0.1 andy Gxehangssy datapand awsdie cdsnalsotheeevn. | 81 2 dederedudi o
fromthe auxiliary input sources 35 is selectively forwarded to the radio
10 undembedimaainal die presentsiaventing, el farbeadipi 3¢ dsddedss redisphyi B (gekaasesn
detail, a user can select a desired input source fromthe auxiliary input
sour ceslpBBuimericdepriedigningscentedisplayydoedisplaying irdamtatioh, pareeplubilityt afhenfrdl of

the radio 10. The interface 20 receives the command initiated fromthe

con$ r opanphbettons XahftIBERalBAcERate il cadion §el 1BdibN®. CRherifgFacrdlnglokl the oot
source fromthe auxiliary input sources 35 to allow audio therefromto be

f or war gRdert 15 fohig: cdmd@iled B teokonbbBYhihs 1AW HE did M¢ FoiEST 88 an®face 20
determnes the type of audi o devices connected to the auxiliary input

ports wsai%dnﬁﬁ&gfr%%ﬁ? gﬁ?ﬁ%ﬁ@r 48 sﬁ@ﬁ 2§ FhciS URE, &fne- And &5h r na%&gﬁﬁ? (t)o be2 0

previously, the present ion allows oné or nore ext

devi ces,t. ' r ' ISt . or,after-nmarket. c [ eo,
o ong el indr B Beg it AR Y i 2 bt L ERbg 1S LI
bet ween t hese sources using the controls of the car stereo. Such "dual
input"r%%bﬁiility all ows operation with devices connected to either of the
inEHts of the device, or both. Inportantly, the device can operate in "plug
and” pl ay" node,

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 10, and tracks on one or more of

15 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
commands) can be remotely entered at the control panel buttons 14 of the radio 10 for remotely

controlling the CD player 15.

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

disparate audio devices to be integrated with an existing car radio for use therewith. Thus, as
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21 wherein any device connected to one of the inputs is automatically
detected by the present invention, its device type determ ned, and the
device automatically integrated with an existing OEM or after-market car
stereo. Thus, the present invention is not dependent any specific device
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, _pl into the devi.ce, d.the.tuner,.will aut. i cal.ly be

ot ect TR FRG 2 HuRals Nopt e A nRR PLLEF A O el 1 ML PR
from er oth, devices.fromthe car stereo. It should be.ngjed that
such mg%gﬁ By &atfhbi %?anéﬁmteqcmep@e igh the ipkgefhcs ﬁﬁlﬁfdl%w@é}s but
is provided faor in every enmbodi nent of the present invention. The dual 10

i nput eestrsayAnierceRnsstedtwEh the saictadionfle nthegrterfacs 29 lpvysatapndputiogignaie- 2h
and descri bed below. FIG 2e is a block diagram show ng an alternate

enmbodi iweln cxshangded beiwesathe MRBeplayay30 andhibe ebnradiv Hk taed wadceSs phdifematshanger
15 and one or nore auxiliary input sources 35 are integrated with an OEM

or &f t agrabaadcetdiiggy ss tiar astri@ionBahd dathdrdbbthel ragier10lbe prudesnisie by thoMP3of 15
the auxiliary input sources 35 are electrically interconnected with the
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10. Using the controls 14 of the radio 10, a user can select between the
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fromthese sources to the radio. The command to sel ect from one of these
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10 processed thereby, and 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. 2¢ 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/DAB 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  recetved 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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FIG 2f is a block diagramof an alternate enbodi nent of the present

i nvention, wherein a satellite receiver or DAB receiver and one or nore
auxiliary input sources are integrated by the interface 20 with an CEM or
after-market car radio 10. Simlar to the enbodi nent of the present
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 t he controls 14 of the radio

10. The |nterfac 20..co rocessin ogic, des r eat

det ai | THEMEGR 1o egﬁqhev&?’n% Sl goa dse it exi FndnDABCTGIEMBer 25
and one or nore of the auxiliary input sources 35. 10 FIG 2g is a block
di agr afeceiver2$ iapeleqtivalydomyasdediydhe ingirfarn 20 fr glaving bhydberadiol). wherein a MP3

pl ayer 30 and one or nore auxiliary input sources 35 are integrated by the
interface 20 with an OEM or after-market car radio 10. Simlar to the
enbodi nents of the present invention illustrated in FIGS. 2e and 2f and
descri bed eBIG. &t is 4 bleck diagrabragde vl ah hiwtaata etdedinient seihegiresehtcinvwasiont he

M "3 player 30 and one or nore of the auxiliary input sources 35 using the

cons I obygierkn dit @fmdrbQukifiskyAndf sodid&s 3INieihtes8ted vidodH OENSoPifRED%Skddgal 0TI C,
as will be discussed later in greater detail, for allow ng sw tching
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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  input source from the auxiliary input sources 35 to allow audio therefrom to be forwarded to the
radio 10 for playing. Further, the interface 20 determines the type of audio devices connected to

the auxiliary input ports 35, and integrates same with the car sterec 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 stereo. Such f‘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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and allows data and audio fromthe ports 42 to be exchanged with the car
radi o 10. Connected to one of the ports 42 is another auxiliary interface
44, which, in turn, provides a plurality of input ports 46. Any device
connected to any of the ports 42 or 46 can be integrated with the car radio
10. Further, any device connected to the ports 42 or 46 can be
inter-operable with the car radio 5 10, allowi ng commands to be entered
fromthe car radio 10 (e.g., such as via the control panel 14) for

commandi ng. t he device, and.informatjon fromthe devj.c 0 dj spl ayed by
Che carnpdin g% S5 EonBREaif §3e B LETmEO R oAl Sl Pad by bE PR any
successive.interfaces in a tre configuration, any nunber of devices can
be i nt ByFH{%d 1§ IFHES RS dﬁPeéfQJé‘ﬁgs e\ ABR GPYRe avtometically drtegiaedaiifben RESIRE of

t he present inventjon described above and shown in FIGS. 1 through 2h are
i 11 ust PEM geaftes-mpakel cor stgrep- aFlaisnibie prasens ienegtionis mphdapesdeat api speeifiofledesope of
the present invention. |Indeed, any conceivabl e audi o device or i nput

sour cetypeho hagorhesied turayoihisp maetaten, For eaamie, 4 wseecandirspughashe CPr deeger,
invention into existing car stereo systenms. Further, it is conceivable

t haf nphigealmy ittan dat atafude amdiGe stigo @it the caxstdiedn gad alpeinsdasr ihindg alie
stereo and 15 any external device, but also video information that can be

capt ur eskr Byultl pArcBARSAKMI thivee b1 Bame Hi® BRTR /e, N8 TRDYnerdill dufcdngiballiwd to
the car stereo for display thereby and interaction with a wuser thereat.
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i nventi on. Exanpl es of such configuratTons are descri ow and shown
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10 input configuration of the preset invention is illustrated in FIGS. 2e-2h and described below.

FIG. 2e is a block diagram showing an alternate embodiment of the present inventior,
wherein 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,
1s electrically interconnected to the radio 10. Using the controls 14 of the radio 10, a user can
select between the CD player 15 and one or more of the inputs 35 to selectively channel audio
from these sources to the radio. The command to select from one of these sources is received by
the interface 20, processed thereby, and the corresponding source is channeled to the radio 10 by

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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interface systemof the present invention between an existing car radio, an
after-market CD player or changer, or an auxiliary input source. Each of

t hese ports could be enbodied by any suitable electrical connector known
in the art. Port J1Cl connects to the input port of an OEM 5 car radi o,
such as that manufactured by TOYOTA, Inc. Conceivably, port J1Cl could be
nodi fied to all ow connection to the input port of an after-market car

radio. Ports J2Al1, X2, RCH, and LCH connect to an after-nmarket CD changer,

such as th ufactured b ANASONL C, I nc., or.. to an auxiliary, input
source. 10 RIGduf Blogk ket of B Meria bt gkl hechrrieal Prptan, WoardBh of
the ports J1Cl1, L J2Al1 and X2, and provides _functionality for integrating
the CDP fﬂt%{!]» regsives gk PABregeiy 50 oae aF ere Aiiiastioee spwoehre yuegrated binthe o
RCH, and LCH. For exanple, mcrocontroller U receives control commuands,
such aitesiaee 30 with ap QFM ef aféeraaarketoar radie B ignilar todley erapodspent obthepagsent of
the car radio and received at the connector J!Cl, processes and fornmats
sane, anehtpinsiastoislsint k. 12X 4ol demtriled eadiaraihd Sntedadeh20 @wd apesar torselect
auxiliary input source via connector J2Al1. Additionally, the

m c¥ ocbettveal thersatellite/Dad reedvendSonbdrcost 1A61@\0f dRauxylidrih énpuDsqilréd €35 Bing
auxiliary input source via connector J2Al, processes and formats sanme, and

t r ansnilibSohtidls 14 OF BRirh@d 19alBctifteti® RPEonshify R0cedine ﬁ%mzaegc%dlin%eitar
di splay on the display of the car stereo. Audio signals provided at the

ports dehilbeld®,; fiRGH-RRG dwiichin b%rﬁvlf&ﬁttilé/ ehMLESRR %ﬁ:‘i‘jve} 95408 of@br Ard ﬁigi 0 at

port J1Cl under control” of on nore user conmands and processi ng gi c,

as wl el i.mzgreater detail, enbedded within m crocontroller
u. ZSh?%ﬁghgbéﬁgﬁgggm%E%bdinent of the present invention, the

m crocontroller UL conprises the 16F628 m crocontroller manufactured by
M CROCHI P, Inc. The 16F628 chip is a CM3S,

10 - FIG. 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
llustrated in FIGS. 2e and 2f and described earlier, the interface 20 allows a user to select
between the MP3 player 30 and one or more of the auxiliary input sources 35 using the controls

15 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 33.

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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fl ash-based, 8-bit mcrocontroller having an internal, 4 MHz interna
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 w thout departing fromthe spirit or scope of the
present invention. A plurality of discrete conponents, such as resistors
Ri through R13, diodes DI through 10 D4, capacitors O and C2, and

oscil | al Ofio¥ls ’daﬁgﬁﬁ\%uc%lh %t%hqet‘ﬁg g?ﬁ@ﬁq{osbe e?(%ﬁan%&gyvi%tg daPhadl i réoqﬁiecg%t%he

m crocontrol | er war € connecte e connectors

(o one”r OSPaPAT T grpiher TR AR Pee i R e tpt BBl G °
acconmodat e a variety of nicrocon%roilers and the ~nunbers and types of
di scr eP¥I frvicecansstedyarne gt the Paee AhRbMaca b iniseralqd vitythe paf radio

controllers. Thus, the circuit shown in FIG 3a and described herein is

i |1 ust Hat Pygherrpnyaievice connseted fathefriosa d? on 46 chiebebteraperablsrizithide sar radiobe
within the spirit and scope of the present invention. FIG 3b is a diagram
shoi ni,ahlowitgmmaride ¢o be eotaretl foom thegear atdio 0 degosathng o thehenpolgsaelt

i nvention, wherein one or nore after-market CD changers / players and an
auxi | i d)yfor dnmapliig the deder, andinfairegioatieth the Hévietodeididplaygd bathesheradp, and
wherein the user can sel ect between the CD changer/player and the auxiliary

i nput eI NCorcki®a®lONbY Qbhfigirink NBe GAferBERT A0 444 2B Widdebdive afterfRONNEGIGEsS are
provided, illustratively indicated as ports J4A, J4B, J3, J5L1, J5RI, JI,

and J Zconﬂagﬁfaﬁiﬁn;]aﬁ?znurhﬂgv ofBGicekaf bk %Yeéergl%d %iﬂ.% gleg)r?égeﬁtqnj/éﬁrti.gﬁ.f ace system of

the present invention to be 26 connect to o nore exi sting car
stereos, such as an CEM car stereo or an after-market car stereo. Each of
these ports could be enbodi ed by any suitable electrical connector known in

t h(l:’\O The various 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
invention. Indeed, any conceivable audio device or input 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 transmitted to the car stereo for display thereby and interaction with a

user thereat.

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

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

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

integrating a CD player or an auxiliary input source with an existing car stereo system. A
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art. For exanple, ports J4A and J4B can be connected to an CEM car stereo
manuf actured by BMW Inc. Port J3 can be connected to a car stereo
manuf act ured by LANDROVER, Inc. O 5 course, any nunber of car stereos, by
any manufacturer, could be provided. Ports J1 and J2 allow connection to
an after-market CD changer or player, such as that manufactured by ALPINE,
Inc., and an auxiliary input source. Optionally, ports J5L1 and J5R1 all ow
integration of a standard analog (line-level) source. O course, a single

st and 0 Gy | ' :

oi  her PoRREoR BRGUREL A 8 1o, KREN el P, REMIRRRI Y BT CARRREER SR
comunj cation with ch of the ports J4A J4B .J3 J5Ll, JBR1 , ~ahd J2,
and pr BorteS Yykh e R Propty BFerRiRp SRR T PrenB e g mAlenaRet B

i nput source connected to.the ports Jl and J2 with the car sterea connected
to t hePBEFt% changeE, oy an gurgligsy i3 SPB‘iceeFéﬁlibPét,he?ﬁ RAT5CORI R fralodisdiby e ves
control .commands, such as button or key 15 sequences, initiated by a user
at contigbleplgsticabsonppetoriqiovmaaithe attd Ppa JAC) sgnnectstth dhecivnwaroriopfam AEM and
J4B or J3, processes and formats sanme, and dispatches the fornatted
condranels tediot lechOB thet aypenfasmobdabix iTAEOYA| fput Conericbly imricditiecoddsel 1 or
J2. Additionally, the mcrocontroller DD1 receives information provided by
t he CDmplidigd o alicw aoxndction yo thepidputsmur 6Rary hcrannkeciao k&lid. 1 Ports JAR1, X2,
processes and formats same, and transmits the formatted data to the car

st er cORCH &N MAH QoSnet? td44h ARer-ddfked'CD Thbfder dbishl aY 10 Mlirshingsd ay of
the car stereo. Further, the m crocontroller 1 controls nultiplexer DA3

to al | pana@oRed Bl Betowenxhie fApuloaxer / changer and the auxiliary input.
Audi o signals provided at the ports JI, J2, J5L1 and J5R1 is selectively

channeled to the 27 car radio at ports J4A and J413 or J3 under control of
one or nore user commuands and

10 Microcontroller Ul is in electrical communication with each of the ports J1C1, J2Al,
and X2, and provides- functionality for integrating the CD player or auxiliary input source
connected to the ports J2A1, 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 J1C1, processes and formats same, and dispatches the

15  formatted commands to the CD player or auxiliary input source via conmector J2AL.
Additionally, the microcontroller Ul receives information provided by the CD player or
auxiliary input source via connector J2A1, processes and formats same, and transmits the
formatted data to the car stereo via connector J1C1 for display on the display of the car stereo.
Audio signals provided at the ports J2A1, X2, RCH and LCH is selectively channeled to the car

20 radio at port J1C1T under control of one or more user commands and processing logic, as will be

discussed in greater detail, embedded within microcontrofler Ul.
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processing logic, as will be discussed in greater detail, enbedded within

m crocontroller DDi. In a preferred enbodi nent of the present invention,

the mcrocontroller DD conprises 5 the 16F872 mcrocontroller

manuf actured by M CROCH P, Inc. The 16F872 chip is a CMOS, flash-based,

8-bit mcrocontroller having 64 bytes of EEPROM data nenory,

sel f-progranmm ng capability, an ICD, 5 channels of 10 bit

Anal og-to-Digital (A/D) converters, 2 tinmers, capture/conpare/ PW

functi ons, .8 ri i I LWt her a
g‘l a & 8% %g?(ﬁm%MMﬁé)@%%?ﬂ gl%éll_xt%nf 219 hico 08t AL 8P c&gﬁﬁse@ !

3-wire seri eral Interfac inter-integrated circuit

bus. rse, an 0 suitable mar l.er 0 i.n,the art be
subst 1128 o RMtol? sl B RARTGhE. B olE Thy'ots i et 81 o
scope Qf .the present. i nvention. Additionally, in a preferred odi nent of
the. pr Desresreh ot F‘B?f?c‘PWé’hﬁ‘h Fiing @y diteippls 4 indeaal tqﬁgﬂeﬁe&d@g?msp? ,

two- channel anal og nultipl exer/demultipl exer manufactured by FAI RCH LD
SEM CORBERPBR daty nmemapyy at petursigpupsied WM t & pUSAST, can comapagfpes: i angt ¢d f or
DA3 without departing fromthe spirit 15 or scope of the present

i nvent pregrampngilieiveliage yefofenehi. SOf evwse; anyp ewitablsnicsomhtraléer kagiva tim thse & canhr ough
R18, diodes D through D3, capacitors Cl1-CIl, and G-G3, transistors

Q - B, b¢ pEntfuordnfer snidiocam@l§2U1 avifouf daragingl foin Ahasdril &HicBpe 0f thel dresentr
XTAL1, anong ot her conponents, are provided for interfacing 20 the

m cr ocatstednl er DD1 and the multiplexer DA3 with the hardware connected to
the connectors J4A, J4B, J3, J5L1, J5R1, JI, and J2. These conponents, as
will be readily appreciated to one of ordinary skill in the art, can be
arranged as desired to accommpdate a variety of mcrocontrollers and

mul tipl exerg

varied to acg%nnn E?SEg#ﬂ%§ﬁéﬁq% %$¥§§%¥%%Fﬁ%$§f§%§4§3??$EF@§§PE%H?Q%%?Bthe
ci h& ui i)4,s Q%’X@n&ﬂg C1 and C2, and oscillator Y1, among other components, are provided for
interfacing the microcontroller Ul with the hardware connected to the connectors J1CI, J2A1,
X2, RCH, and LLCH. 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 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 1input 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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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 diagramshowing 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, RCH , LCHl, RCH2, LCH2, RCH3, LCH3,
RCH4, and LCH4. Port JlI allows the nultinedia device integration system of

th ‘ . . _
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Ports RCH], LCHL, RCH2 CH2, RCH3, LCH3, RCH4, LCH4 al | ti

wih PherPeranEis PW@M EhEARICA bt Sprgsrted ek 93235 Frieo Htagueddy

course, any nunber of auxiliary 15 input sources and ports/connectors

coul d BMWr i dee J3vanrhsconmactid tera aar stexoimanafastired b L ANRRRVERakico O t h
each of the ports JI, RCH1, LCHl, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4,
and® pr exirggegny owobdrorfalar sigrdosrby amt sgnahetngr,oveldobe poveledusforts di yanid RRRut
sources connected to the ports RCH1, LCHl, RCH2, 20 LCH2, RCH3, LCH3, RCH4,
and LGCHbwicbimectien ¢aransifer-emrkan@Bctledgdéroot pRyqorstuchl las thatr inh@ifacturedeby

m crocontroller U controls multiplexers DA3 and DA4 to all ow sel ection

anongsALRINE,Ghe., ndenaiXiliahydinput softde S OB%)_'ﬁhﬁly,t PRtsIB0A 284 I5RI allR@ ifiédratidnel €0.
Audi o signals provided at the ports |, LCHl, RCH2, LCH2, RCH3, LCHS,

RCHA,  andlsibfiddld @fifto lRALVeYS Y eNANEhRY, b Qingle@ufiBioné &H Plafde Rkl under

control of one or nbre user comrands and processing logic, as wW
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,
JSL1, 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 DD1 receives control commands, such as button or key
15  sequences, initiated by a user at control panel of the car radio and received at the connectors J4A
and J4B or J3, processes and formats same, and dispatches the formatted commands to the CD
player and auxiliary input source via connectors J1 or J2. Additionally, the microcontroller DD1
receives information provided by the CD player and auxiliary input source via connectors J1 or
J2, processes and formats same, and transmits the formatted data to the car stereo via connectors
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, J5L1 and J5R1 is selectively channeled to the
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be discussed in greater detail, enbedded within mcrocontroller Ul. In a
preferred enbodi nent of the present invention, the mcrocontroller U
conprises the 16F872 m crocontroller discussed earlier. Additionally, in a
preferred enbodi nent of the present invention, the nultiplexers DA3 and
DA4 conprises the CD4053 triple, two-channel anal og
mul tipl exer/demul tipl exer, discussed 5 earlier. Any other suitable
m crocontroller and nultiplexers can be substituted for U, DA3, and DA4
wi t hou rii f e iri C o] he pr nt _invention

Eardﬁﬁg (Lﬁg S g&)}{n atnﬁ 14 og S.)t3 bder ©BRfol I)f E)lile of r%srg tl.}‘s'?roﬁorhﬁn'%& ,anélf‘o des

plurality o crete conponents, such as resistors g

D through . .capacitors Cl-C5, transistors - . anplifiers - A and
oat: B, BHsisEief 3P 57 b SleuficlTy el Aol Suaid i SNptenolr RT.
interfacing the mcrocontroller U and the 10 nultipl exers DA3 and DA4 with
t he hardware connected to the ports JlI, RCHL, LCHl, RCH2, LCH2, RCH3,

LCH3, RCH4, and LCH4. These conponents, as will be readily appreciated to
one' of or di Wa# prefaeied embadinmprat af the pressnbiaventioanie dnigrocerdwllee P commeisernpdat e
a variety of mcrocontrollers and nmultiplexers, and the nunbers and types
of i sthectt¥8Ehmprocemtrglleranartéactived by MICR PN ed dfte GFRER clipris h &MOS,
controllers and nmultiplexers. Thus, the circuit show in 15 FIG 3c and
descr i Hedb-Bweed i8rbii micrddonsblieathaviag 6 byt wf EEPROMV dad infdntoay,i seirédeneais ar e
considered to be within the spirit and scope of the present invention.

FI G 3eupabiliey) ad [1UBYE r Atdhieneld LEVIG bt AGERBLAESSEA! DY Ocdnbertd?s, o3 Sithers,
invention for 20 integrating a satellite recerver with an existing OEM or

after- Whoﬁ?ﬁre@ﬁ@ﬂ%&%ﬁgﬁwsgﬁﬂ aﬁld];]a! syt ontoms Q&ral ?BR\%MIJ‘D asHith@WM . Ng

connection of the integration systemo present invention et ween an
exi stipng_&ak rﬁﬁi nd.Aisakel! J teorecei ver. #gt DOEtsS CO % eggpdied
by any sﬁ?t abl e éﬁr%ct Fﬂ!aca‘_?r aggndﬁeagtzo‘?&{ﬁﬁé%mfe ?ﬁi“g"‘gcr t. glf5(')r plf fglgg’nn cts to
t h?O I ngu%abf%oﬁntcr(%%néaleer})i&gévh r}g tgé) 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  orscope 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 XTAL1, 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, J5L1, J5R1, J1, and J2. These components, as will be readily appreciated to one

of ordinary skill in the art, can be arranged as desired to accommodate a variety of

microcontrollers and multiplexers, and the numbers and types of discrete components can be
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car radi o, such as that manufactured by KENWOOD, Inc. Port 1 connects to an
after-market satellite receiver, such as that manufactured by Pl ONEER, Inc.
M crocontroller U is in electrical comrunication with each of the ports J1
and J2, and 5 provides functionality for integrating the satellite
receiver connected to the port J1 with the car stereo connected to the port
J2. For exanple, mcrocontroller Ul receives control comands, such as
button or key sequences, initiated by a user at control panel of the car

radi o and .received t the .connector. J2, processes d formats, sane,. and

di spat CAEE P ﬁgccfr%l}lﬂ%?? 8%“3{:51%@58%m olles,gnd IEEIEIBF’F‘FIF‘eaﬁ%‘E’e' §&FY o 8hect or
J2. Adgbéi nalhékF@hg nipnocﬁptrolLer U receives infgormation 1Q provided
by t he?lat¥ ndidesqribed hergin i llpseafisdp pature; and mpdifisations thepref pigcranideredite, and
transmts the formatted data to the car stereo via connector J2 for display
on t hebeivipindle wiritand seepe of therpsesent ipyetitionsi gnal s provi ded at the port J1 is
sel ectively channeled to the car radio at port J2 under control of one or
nore user comands and processing logic, as will be discussed in greater
det&il, enbedded within mcrocontroller U . 15 In a preferred enbodi nent of

t he presentFlGvantd andiagram shoawige antillodtiative Wirctio iphiigesionhfr it@ERHDg a
m crocontrol |l er manufactured by M CROCH P, Inc. The 16F873 chip is a CMS,

f1 ash- prasdigy oBaliliariigfuRcasihd Ml @htrdIB G Mg ded&tdddd. €A Iﬁﬁm‘gﬁP&%ﬁ@Ecﬁs BRTOIY,

sel f- progranm ng capability, an I1CD, 5 channels of 10 bit

Anal ngfondgi,gi-llhﬁi‘anﬁ/%%dﬁQt@H%E ltp%f@ J12 R4, ﬂéhﬁgé%@mﬁﬁ! RETRRIEHYM

functions, a synchronous serial port that can igured as & elther a

3- W T REH, %Eg\g_ﬁ‘éhﬂh B 1 WEHL AeLnitirfedts Woile IdMeRhtion \ySSR2Che Grle ¢
bus, and a .

10  invention to 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 J1 could be
connected to an OEM car stereo manufactured by HONDA, Inc., or any other manufacturer.
Ports RCHI, LCHI1, 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,

LCHI1, RCH2, LCH2, RCH3, L.CH3, RCH4, and L.CH4, and provides functionality for
integrating one or more auxiliary input sources connected to the ports RCH1, LCHI1, RCH2,

20 LCH2, RCH3, LCH3, RCH4, and LCH4 with the car stereo connected to the port J1. Further,
the microcontroller U1 controls muitiplexers DA3 and DA4 to allow selection amongst any of

the auxiliary inputs using the controls of the car stereo. Audio signals provided at the ports
RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LLCH4 arc selectively channeled to

the car radio at port J1 under control of one or more user commands and processing logic, as will
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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. 31 A plurality of discrete conmponents, such as resistors
Rl through R7, capacitors C and C2, and anplifier A, anong ot her
conponents, are provided for interfacing the mcrocontroller Ul with the
har dwar e connected to the connectors JI and J2. These conponents, as wl|
be readily appreciated to one of ordinary skill in the art, can be
arranged.as desire como. . a varlet of .m . croco and the
unber 5 RS R qeblr STRea St et v 1@& larsférf @ Bhibiste

ot her S%ﬁ?|af controllers. Thus, the circuit shown in and descri bed
her ei nOt 1§ Preseni dgvention, dhq micgegenireller A crompwies Bad P2 D@lﬁ’é)ﬁe‘éﬁOHaF diseisted der ed
to be within the spirit and scope of the present invention. 10 FIGS. 4a

t hr ougﬁafhefarx%ddﬂﬂmﬂﬁhan adrefhued egbotimerntsdithgypiesnyt tnvariias thergultiplexdre Ddydesent

i nvention. Such |ogic can be enbodi ed as software and/or instructions

st or edandDA4 cemgrism|the CREOEY tyipts, tveatchange. agalog amdtiERROMultipener Jiscussedot her
simlar device. In a preferred enbodi mrent of the present invention, the

pr of essirli¢r. |Agi dhaastdbldibrb@hedleriagd stubtiRekercaane sabstitmedeiot U1, DA3, and

m crocontrol l ers, such as the mcrocontrollers discussed earlier with

referemﬁ%oﬁt@anﬁ@fﬁﬂﬁthe%uﬁeﬂﬁo‘éﬁeoﬁm AR inverii¢Abl € means for storing
the processing |logic of the present |nvenP|on can be employed. FIG 4a is

a flowchar tA?"lﬁ‘A‘ht?%f QIS%%SL% nbRSisGieh !F]ngélgt@}sqgl ng‘%ﬁjy df&l I8P trb@n 20

integrating a CD player or anger with an existi Fier -market car

h
'[S:]gr ggll)g%’?%?g@gg?%[ g?;ggﬁ%&oﬁ vgp QO gmpﬁﬁ SUSATATEhA Dat: B, nl?éj%sc"ﬁat(gr Y\i\het er

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, RCHI, LCH1, RCH2,
LCH2, RCH3, LCH3, RCH4, and LCH4. 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 satellite receiver. These ports could be embodied by any

suitable electrical connector known in the art. Port J2 connects to the input port of an existing
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on. If a negative determ nation is made, step 104 is invoked, wherein the
present invention enters a standby node and waits for the car stereo to be
powered on. |If a positive determnation is nmade, step 106 is invoked,
wherein a second determ nation is made as to whether the car 32 stereo is
in a state responsive to signals external to the car stereo. If a negative
determ nation is nade, step 106 is re-invoked. If a positive determ nation
is made in step 106, a CD handling process, indicated as block 5 108, is
i nvoked, al.l ow the CD pl ayer/{ cha [ exchan e dat nd a di o i nals
it o BgpoticRgs i romuashitel bf RANEDOH, 455 PR “Codeds 8 MirhuRe
generated by the present invention_ _indicating that a CD player/changer IS
presenF“e%ﬁd“FH@W§P§Hﬁﬂhﬂ§m%EﬁFPﬁﬂ%@%?%nﬂﬁgﬁéﬁ?tted to the car stereo.

I mportantly, this signal prevents the car stereo fromshutting off,
entering a sleep node, or otherw se being unresponsive to signals and/or
data froman external source. If the car 10 radio is an OEM car radio, the
CD pl ayer pMegesomoBerdiihls inedadtrival cdremyganaioatveith edelirof loker portsId and ifdnaid need
not be limted to a CD player device presence signal, but rather, could be
anyst ypevides fideibeditpfoesasgetisd heaktell@s fceivbPRbnatadElo e pue d1 pritshecer
signal, satellite receiver presence signal, video device presence signal,

cel I ul gereb@bpRRAG nﬁeeﬁ&@qz Fof BRdmpl6, mRRYEORIAIRE U1YREciOEs cofify] ERmpiRBENCE
signal). Concurrently with step 116) or within a short period of tinme

bef ore d;fb'hlal‘ Butdd & kf%@@ﬁl%é@%ﬂ%t%@bﬁgn%%ﬁ%p at]n%gtrolﬁ;aﬁ%é)f]tﬂ@ca?@ %}ndd Rt&ved

i nvoke n step 1 s of pl ayer anger are
t I he CD
o myer PSRV E bl oagéhs%w%@mzaﬁsp%m PElb BBl g d0c g g 1o
t th t t h h . udi
rack: SREE etror Bt FRETCT Tordd bt ﬁﬁftoaﬂ@m% if&Ctegeq RPNy o0

for displa t he stereo. Thus, |nfornat|on roduced by the .
10 p1%v1d¥:d %%/( the sate(fllte receiver via connector J1, processes and E)rmats 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 microcontrolier Ul.
15
In a preferred embodiment of the present invention, the microcontroller Ul comprises the
16F873 microcontroller manufactured by MICROCHIP, Inc. The 16F873 chip is 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

U1 without departing from the spirit or scope of the present invention.
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20 external CD pl ayer/changer can be quickly and conveniently viewed by a
driver by nerely viewing the display of the car stereo. After steps 110,
112, and 114 have been executed, control passes to step 116. 33 In steps
116, the present invention nonitors the control panel buttons of the car
stereo for CD operational comands. Exanpl es of such conmands incl ude
track forward, track reverse, play, stop, fast forward, rew nd, track
program randomtrack play, and other simlar connands In step 118, if a

command i s et ected 116 is ye-inv e, if aqo nd is
S Focer ved Al 78 Ftrsk bt e amﬁts G KRl 47 Btk ot
converted into format recogni zable by the CD player/changer connected to
t he prgg %ﬁ’t fArameng other frmpanents, atemrewd%ct fop intgrfacuighe Bugracangalist om a
GM car _radio is converted into a format recogni zable by a CD

pl ayer P vafiythe hesdvara connce@d g tha mammectorsnkl anghd2. c dhessi spatpoeenis el Her om
any type of car radio can be formatted for use by a CD pl ayer/changer of
any t yyredity appeidtattowne of Quigary sl ilthe artnemcerasnpelos desreded bedmnyidep 122

i s invoked, wherein the formatted command is transmtted to the CD

pl ayer4 ch—&ang ef mixhstofeltdis, add tHetrembihkGinld 3y1idd @ dis€retetoaipetent S@ntbeatiried to
addi tional processing can occur. FIG 4b is a flowhart show ng processing

| 0gi C, adcBfhinfodhie Stibe BigdiRk bontAfled3Thul, Qﬁe cﬁe‘%utl sRERE hﬁFI@gicpe[hdl\Bé’cﬂ%@M&’émW th
an existing car stereo system Exanples of MP3 players that can be

i nt egr atiggkuavd 1%‘?1&&@%?1@}11&(1 gﬂ%ﬂscmerb@%ng%m e u%@ egl ngelﬁ%dtseo d he

Apple I Pod and other " types o di a devi ces. Ing I n

132, a,fg s made as to whether the existing car stereo |s
power e Es{g%gghﬁggé ive determnation is made, step 134 is invoked,

wherein the present invention enters a standby node and waits for the car
st?éeo to be powered

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 ome or more

15  microcontrollers, such as the microcontrollers discussed earlier with reference to FIGS. 3a-3d.
Of course, any other suitable means for storing the processing logic of the present invention can

be employed.

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

20  integrating a CD player or changer with an existing OEM or after-market car stereo system.
Beginning in step 100, a determination is made as to whether the existing car stereo is powered

on. If a negative determination is made, step 104 is invoked, wherein the present invention
enters a standby mode and waits for the car stereo to be powered on. If a positive determination

is made, step 106 is invoked, wherein a second determination is made as to whether the car
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20 on. If a positive determnation is nmade, step 136 is invoked, wherein a
second determnation is nade as to whether the car stereo is in a state
responsive to signals external to the car stereo. If a negative
determnation is made, step 136 is re-invoked. 34 If a positive

determ nation is made in step 136, an MP3 handling process, indicated as
bl ock 138, is invoked, allow ng the MP3 player to exchange data and audi o
signals with any existing car stereo systen1 Beginning in step 140, a

signal _is generated pres [ |nd| th an MP3. Iayer
i s pred&iP, ¥ Al d&?tﬁ éesg tojsigna ﬁf‘i%%ﬁ%i%‘i “tt %Wg?n Ve‘t %&3 “8“ er eo.
| nportantly IS Si. prevents the car stereo fronishutting of f,
enteriﬁﬁh%sgpégﬁl%ﬁ V ®r ot herwi se bei ng unresponsive to signals and/or
data froman external source. In step 142, the audio channels of the MP3
pl ayer are connected (channeled) to the car stereo system allowing audio
fromthe MP3 player to be played through the car stereo. In step 144, data
i's retrievel appsitivh detpmainatiom is madein siep 1060 mCChleaniPBe ploesserindicated asdilogk
track, tinme, title, and song information, 10 formatted, and transmtted to
t he5 cali&tie imokédalidwipl thy J1y plaher/datiges tte eReéhandhdsta ahd hodioaidnald wifll aguced
by the MP3 player can be quickly and conveniently viewed by a driver by

ner el y exivirdan gteted & ystemp IRRYindingtin @tep AN 054 S5MA is LnbAIedY getae predéht inkARGiorand

144 have been executed, control passes to step 146. 15 In steps 146, the
pr esentndidiR iHa0R CWBIaSr&Vc‘ﬁaﬁé?:? lscn@;eilplane%@él i aﬂﬁn@&}s e ﬁ'ﬁtte'att o for

MP3 operational conmands. Exanples of such nmands | nc track ormard,

t k
track SFared nam@i By hiPrghdty %ﬁiﬁﬁé S itéi@i o YR O GiRe L 804N
detected,, ste S. re-invoke a connand

r
Step 1160 Sfheb e bk Sy RSP0, Tl Pl olar Bortane a&soa%ﬁf Bedneo a
f 0r15ra 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 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 are connected (channeled) to the car stereo system, allowing audio from
the CD player/changer to be played through the car stereo. In step 114, data is retrieved by the
present invention from the CD player/changer, including track and time information, formatted,
and transmitted to the car stereo for display 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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20 recogni zabl e by the MP3 player connected to the present invention. For
exanple, in this step, a comuand issued froma HONDA car radio is
converted into a format recogni zable by an MP3 player manufactured by
PANASONI C, Inc. Any conceivable command fromany type of car radio can be
formatted for use by an MP3 player of any type or manufacture. Once the 35
command has been formatted, step 152 is invoked, wherein the formatted
command is transmitted to the MP3 player and executed. Step 140 is then
re-invoked, rocessi n.occ

dditional . ..o FI 4c |
1 ovahar t <Hotiend by B Bebirh BRenyPLRSRR B8 eaRy SAEs b P obp Tor
i nt . . tellit i DAB i i i Sti
St o7 QoC Ly BRI ATTRIAIG LXHEEEA 5% CORTUELE N RAH6h (PSS B R

whet her_the existing car stereo is powered on. If a negative deternination

i s madBlaystiey fast fprward, myaprd drackipegeion repdonpireckaney, iapd ether smilangaspsangs.

st andby node and waits for the car stereo to be powered on. If a positive

det er mimstep &1B,iik2 penimand & witelotet®, step 1lviskedyvokbdr Oiherwiss dt andmmand is

determnation is made as to whether the car stereo is in a state

r esponsicviged, Giepi YBahsolex seprnal, Whertihahe tsceistd c@tmand iscconegraddi @ a format

determnation is nade, step 166 is re-invoked. If a positive determ nation

I s nmadeecbghisdb&bylHe CTR phigtdhahded b cle@ &6 theSreRai gl dnfign P FOE&&Sple, Hbthis

i ndi cated as block 168, Is invoked, allowing the satellite/DAB receiver to

exchangen, datnfith RYHGroth 4T Scatddib AMBbnStealihfoth fodtatleBsERaBHEACD

Beginning in step 170, a signal is generated by the present invéntion

i ndi cati j 4t ecgel L: i is
hig.g%(({}/lgl?éer ﬁlaﬁ&faaluhédtb‘é/ ; PIRIB Eﬁ)y (?Jnc{ﬂ%alﬁé gérﬁ{ﬁ%n)ﬁ/c? A0 4 9‘%‘ dmal

contin ansmtte e car stereo. [nporta I S”sl"gna
prevents.the car ster fro tting,off tering a sleep no
bt her w s B FEforhp B Br b OB o8 blrvaP iy P i i TR e the

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

transmitted 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 stereo. If a

negative determination is made, step 136 is re-invoked.
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20 an external source. In step 172, the audio channels of the satellite/ DAB
recei ver are connected (channeled) to the car stereo system allow ng
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 nane, arti st
name, song tinme, and 36 song title, formatted, and transmtted to the car
stereo for display by the car stereo. The information could be presented
in one or re nus, . or.vi.a a graphical .interf viewabl e and..

mani pul abl ol BPEHEC T ion 5 Raje @ dibie shuPS Fatdinaarr 6 SO by
the receiv can b i ckly and conveniently viewed by a driver by nerely
Vi ewi n§1091ﬁ§5%i1§ FB‘P‘%@‘%?*‘LHPWé“gcﬁ‘F MP8 player tasexgupnge dagapad qudio sigpgls witkigany7 4
have been executed, control passes to step 176. In steps 176, the present

i nvent EBFMESAT fefes syvemc Segmpingpastep 180ta Baral o genprated by the pregent fnyention
satellite/ DAB recei ver operational conmmands. Exanples of such conmands

i ncl udindetng that ap MP% playéron pdevent, asd étei Bgnaesonyinpowlyr aansnaited totthe car
simlar commands. In step 178, if a command 10 is not detected, step 176 is
re-$ nvatked. h@pdreanilysthis signabpeosmate das steo gioveshuttiieaddt, kilring dckep maogieep

180, wherein the received command is converted into a format recogni zabl e

by t heor sBékide HeR{gRNBesHER@FMB5ighaR AL Bath Frobhsh BIESANbuIcBY BNLtkP M2, gy
exanple, in this step, a conmmand issued froma FORD car radio is converted

i Nto ayfHs BRInEISCP U X@B B RY 2R Rah&tdd ¢,ﬁaﬂh@ﬁe | 46Cthe CM&E@%MJ&%%@D
f radi e 15

PI ONEER, Inc. Any conceivabl e comand om any type of car 0 can

o et b B WSy aT L Lkl BRBASRELYSlrl e RS  TBR GG o

evecut B PERE RGO RaR MY Hotstolre Rt it S Pllorian P CUodMNg™ can

OC%‘ " 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, control

passes to step 146.

15 In steps 146, the present invention monitors the control panel buttons of the car stereo for
MP3 operational commands. Examples of such commands include track forward, track reverse,
play, stop, fast forward, rewind, track program, random track play, and other similar commands.
In siep 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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20 FIG 4d is a flowhart show ng processing logic, indicated generally at
190, for integrating a plurality of auxiliary input sources with a car
radio. Beginning in step 192, a determnation is nmade as to whet her the
existing car stereo is powered on. If a negative determ nation is nade,
step 194 is invoked, wherein the present invention enters a standby node 37
and waits for the car stereo to be powered on. If a positive determ nation
is made, step 196 is invoked, wherein a second deternmination is made as to

whet her the r ster i s i.n S e re nsive.to signals external .to the
car ot tsgind fas, Yoy Bryilteto sl S div it dbs, [HgaEd TR Bed. 5
If a positive determ nation is nmade in step 196, an auxiliary input

handl | Bgspibdetlosthe MPiptaypeandiexaspisdy Stom 149 ds they gramyoked. |sgvin#@dsHionar nor e
auxiliary inputs to be connected (channeled) to the car stereo. Further,

i f a pP@FessIngyamecchdtixi liary i nputs 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 $he car BIGr &6.is |dRkichit | showindi proségingl lopiceidit@ed RRn&dlly abtIG0Edod r om
shutting off, entering a sleep node, or otherw se being unresponsive to

si gnal ﬁlteﬁdiﬁﬁ/ﬁ%rsa%lt@ rédeRt 8Na DNEEFRBVeSRIA 6F exilitfoar siredt §BeO Begidith
control panel buttons of the car stereo are nonitored. 15 In a preferred

erbodi [Pty 962, ' R1PRARADA id AUSOES BwhERGMNO b ORYuRLe TG AB. ! A
i nput sources are se.ectag%e y sel ecting aEEEI SC ﬁhé%gﬂkbﬁ the control
panel Réga{ipcg dgt@{mjﬁgtgdnois made, step 164 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,
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. Beginning in step 170, a signal is generated by

the present invention indicating that a satellitc 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 feceiver 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
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Thus, in step 204, a determnation is nmade as to whether the first disc
nunber has been selected. If a positive determnation is made, step 206 is
i nvoked, wherein the first auxiliary input source 20 is connected
(channeled) to the car stereo. If a negative determnation is nmade, step
208 is invoked, wherein a second determ nation is made as to whether the
second di sc nunber has been selected. If a positive determnation is nade,
step 210 is invoked wherein the second auxiliary i nput source is

connected neIe ) t he .car . stereo. negat i ve determnati IS
nmade, ¥¥é p 8 i’lifg “95[1@9 &5 oy ftﬁlief’ 2&8@?58#3?5 tWa(tgti‘ ot sa‘erﬁ%rde s to
whet her the third di sc nunber has been selected. If a positiv

det er ninRImaten puldhe sreseqtedhinyong or snqre WsREY OF Witer Frphiea) éntﬁifrqedﬂe%iﬁ day y

i nput source is connected (channeled) to the car stereo. If a negative

det er ninagipilehleiby theweer at dheparstgeq. s Thys, difetmatigharedused, by dhe raseiget eamrbienat i on
is made as to whether the fourth disc 5 nunber has been selected. If a
posi t i qecldgtasd rbmeagnicntly iviewrddey, a dtieqr B Bietedy viewidgethe didpdayeofinthe lner stéreor t h
auxiliary input source is connected (channeled) to the car stereo. If a
negat i Wéer Agisd70] 172} k@l Mshav@bléen exb@ifed? Ohtios pisses to¥Rfsdd6. and t he process
di scl osed for block 198 repeated. Further, 1f any of steps 206, 210, 214,
or 218 are executed, then step 200 is re-invoked and bl ock 198 repeat ed.
10 The process di sclosed in block 198 allows a user to select fromone of

four auxil ' sleps 'lzgl'ﬂ're g%kkrn@ ﬁ'ﬁrefl't?dnqﬁoﬁlto‘?s rerelaetell] SQ}(@I H0ASHsYr fd G SiBleo FHET €0-

O course, e nu auxilrary |nput sourc nnectable wth and

sel ect Onjl.;lﬁigﬁyAf& qgceps{e? %ﬁé}atﬂdngygd}ﬁxhg%dtsc %;'(a gles og Sucl(i!i Gpoggnan%(s) nc dagdgss'tahﬁlq punber .

Thus, I'n & t ched
égngfl (irv‘?r; aii% glll 1 Pazggl(lér?)tg}aomn arii Xt(h% smularkceo\{nmgn%iéegnsgt ?7&, I?F a goonlj}hermo

- 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 into 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 formatted, step 182 is invoked, wherein the formatted command is transmitted to the

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

can occur.

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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any desired keystroke, selection sequence, or button(s) on the control
panel of the radio, or elsewhere, can be utilized to select fromthe
auxiliary input sources wthout departing fromthe spirit or scope of the
present invention. 20 FIG 4e is a flowhart show ng processing | ogic,

i ndi cated generally at 220, for integrating a CD player and one or nore
auxiliary input sources with a car radio. Beginning in step 222, a
determ nation is made as to whether the existing car stereo is pomered on.

| t t t 224 ked,
pregengg %@%%ﬁ? i er %%’% §K?F%%§ﬂ§ ﬁ%ﬂ&mgﬁﬁ In%ﬁﬂfmﬁﬁ g%@ﬁi?é Peo to

be pomereg | f a p05| ive determnation is made, step 226 is invoked,
wher ei FVke SYIRER & R detPmnaton s faades 2y & Whethere thet (g SE"*&‘?" St@rass in a
state responsive to signals external to the cars stereo. If a negative

det er nTasBRnsHis 19 sighelaexteniebls thopd steyee-elfi awegriéns. determinatiop dsinade, step 196 is
determnation is nade in step 226, then step 228 is invoked, wherein a

si gnal re-ingokpdner at ed by the present invention indicating that an externa
device is present, and the signal is continuously transmtted to the car
stefeo. Inportantly, this signal prevents the car stereo from shutting
off, entering a sleep node, or otherw se being unresponsive to signals

and/ or dat arf 4 QBRI d&eﬁﬁﬁhﬁ:{dﬁais B Festep 198, ard Buﬁhﬁ'? 131%9 haAdGe) gfodkdaat i on
is made as to whether a CD player is present (|. ther an external CD

pl ayer jfiicatddanOpioelk §9§0{§”1?1%1§‘eﬁ bRowidg. S %"et B ¢ nat iﬁé’gclﬁputk g ggr@o%&ee@yst em

of the present i nvention a posifive steps 231

S e St RS iy S0 B g
player 5}{' MR 2 G2 tobs(zc"alelc{l att S%Er%& mpu%grrx]l t];le Slura?itcy csag 1nputs 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 stereco. 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, each of the one or more auxiliary
input sources are selectable by selecting a CD disc number on the control panel of the car radio.
Thus, in step 204, a determination is made as to whether the first disc number has been selected.
If a positive determination is made, step 206 is invoked, wherein the first auxiliary input source
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

mmput source is connected (channeled) to the car stereo. If a negative determination is made, step
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15 and utilized by a user. In step 232, a sensing node is initiated,
wherein the present invention nonitors for a selection sequence (as wl|
be discussed in greater detail) initiated by the user at the control panel
of the car stereo for switching fromthe external CD player/changer to one
or nore auxiliary input sources. Step 234 is then invoked, wherein a
determ nation is nade as to whether such a sequence has been initiated. If
a negative determnation is made, step 234 re 20 invokes step 228 so t hat

furthe rac n can o O her.wi se, a si.tive [ na is
nmade (#1.“21. (ﬁ( ELUERF! Hé‘sﬁ?géw[e GRS R Ifl?cl?rﬁsttﬂéfv thet g “é:%‘ F17 anger

to one of t gUX|I|ary i nput sources), step 236.is |nvoked wherein the
audi o egsantsieEdof e h@odity s Heiyaringteamiseinads etepd? Mo imiwekedd vheesin tiire iy
stereo. Then, step 238 is invoked, wherein the |ogic of block 198 of 40
FIG 4emsilians inpuksqures iy compratedHamaneled) torthe exssjerecdi ¥ eunsgativeadetarinination is
executed, allowi ng the user to select fromone of the auxiliary input

sour cesadd, ntep 24 6 evmmokeadhwheminne fpatth \detedainetion isabdderas it whatherethé fousthelisc230
(no external CD player/changer is connected to the present invention), then

step 2dbbdrhad basakeldcte@nds & PesithysdetniiREisn isthadeastyh R1SIs\nvokde,. whehen dger can
then select fromone or 5 nore auxiliary input sources using the controls

of thefgualli Suxillr{ indft scirde §d Qulateh @h%enﬁ) R6 ORE S NGerb®9i 1 a i AR ed
generally at 240, for integrating a satellite receiver or DAB receiver and

one or qaBhLEnAidh i by s{eB%b 1§&Wﬁga&d"\ﬁﬁcﬁh@pro%9§s diRflsCd fcﬁ%%cﬂrlbg gegiegte&t ep

242, a determ nation’ de as to whe he exi sting car

ber o R ot Fe%?%?%?%ﬁr B P e gedehucen iR 2B 4% aaéfo%*ed‘%no e car

stereoghp be wered on. If a p05|t|ve deternlnatlon is made, step 246 is

i nvoke 'n a second determnation is nmade as to whether the car

stereo is |n a state responsive to signals external to the car stereo. If a
tive

‘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 stereo. 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 conirol panel of the radio, or
elsewhere, can be utilized to select from the auxiliary input sources without departing from the

spirit or scope of the present invention.

20 FIG. 4e¢ 1s a flowchart showing processing logic, indicated generally at 220, for
mtegrating a CD player and one or more auxiliary input sources with a car radio. Beginning in
step 222, a determination is made as to whether the existing car stereo is powered on. If a

negative determination is made, step 224 is invoked, wherein the present invention enters a
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determnation is made, step 246 is re-invoked. 15 If a positive
determnation is nade 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
stereo. Inportantly, this signal prevents the car stereo from shutting
off, entering a sleep node, or otherw se being unresponsive to signals
and/or data from 20 an external source. Then, in step 250, a determ nation
IS nadq to mheéhe atellite receiver iver.is pres

| AB
(5. o0 SRyl aRh 3hs Prraft G sisied 0 BE Pavdrd of R IRAE F SpeugpteEs Fefifinect e

to the nmultimedi evice integration systemof the present invention). If a
posi t i Y& &%‘ge’tsé?‘fﬁiﬁgt"i’llfﬁelp & Sﬁﬂ’gté,demﬁ@%{%w rgls %@W@F@q 1h6 GRIGHETR I B fep
251, the logic of block 168 of 41 FIG 4c (the satellite/DAB receiver

hand| i #gfe pesperssys) to sigmalsrqxpraapl da fhei aars stprso.i Hahegdtivedeternationds made, slepi t e
receiver can be integrated with the car stereo and utilized by a user. In
step 2B isxe-inyekwl ng node is initiated, wherein the present invention
nmonitors for a selection sequence (as wll be discussed in greater detail)
inijiated by the user at the control panel of the car stereo for 5
swtching fromthe external satellite receiver to one or nore auxiliary

i nput  sour CEs poSitiePdetdrthihdtionti@add MeREexde, B EE) M2 RisIRt e WikkdiR B sighalmade
as to whether such a sequence has been initiated. |If a negative

det er msn@ahdred b§ iR 8sent I BrifondndiCatdR ARG, exfebkil g@ﬁce RPrddad addHht R zéi

t
processing can “occur. Gherwse, If a positive determnation Is
(i.e.,; . j L i t fr | i cei ver
Lo oneissPRiREL Beiniifn fons Yhrifeed, TaFoklfty, BLEENRbreD NI chERPRBECT! Vo0
audi o &Hﬁ@pﬁk§eof.the ggtelhite receiver. are disconqecteq_fr@n1%hefcar
stereo. Them, Ee’é‘Bg 358 &9 ﬁx_/ocﬂ?é TSR P BB S5ROISHE R SEPA B PBERT 8B 8 FI G
4d16t haen g)g)e(llnl s?or cel. ﬂﬁ%ﬁn’ E]nagtgiln '2919, a determination is made as to whether a CD player is

present (i.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 stereo for switching from the external CD player/changer to one or
more auxiliary input sources. Step 234 is then invoked, wherein a determination is made as to
whether such a sequence has been initiated. If a negative determination is made, step 234 re-
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
mput 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

40




process), discussed earlier, is executed, allowing the user to select from
one of the auxiliary input sources. In the event that a negative

determ nation 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 node. The user can then select fromone or nore
auxiliary input sources using the controls of the radio. FIG 4g is a

fl omchart show ng processing | ogi c according to the present i nvention for

i ntegratin 1 MP3. pl aye one or re ayxil.jar, ur.ces with a
car ot Bior B Pty TS piR g o) gt Sty Grep i AR SE T et her
t he exrstrn car stereo is, powered on. negati ve deterntnatron is
made, ©t¥FedEany Qne; Qf\}B%é‘H“hWé?@F FOYTRES- ptnetkeﬁte RA BtnegrvE A RIgloR sand by
mode and waits for the car stereo to be powered on. If a positive

det er ninade ingen 230 taeiexternal (& pleger/¢hangeniokaadsctedhionks presens myerttpndidhearstdpnat i on
is made as to whether the car stereo is in a 42 state responsive to signals
ext er n338 isonvdked,cand tht sysem gods intornmgaiaiwmodiet Theruseatiarothen selaw deym steqpr 266
is re-invoked. If a positive determnation is nmade in step 266, then step
2685 i smorevakéithry inbeyreufteausngimakontiols 6f epdiat ed by the present invention

i ndicating that 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 bﬁt(%#'%%@i%%h&f?sgete L:éssﬁ’tgdllo g%@atécf%g}le %rtz%“fr

source. Then, in step 270, a atlo as her

pl ayer n,l[tesg[;raggl[rg %rt-'élht(:'rec%wer\é\@%t an et 21(1'{ r%atgfn'\{@% a xﬁlé #Pﬁti s%%ﬂ:%se I%vtét g to

t he mul evi ce ntegratlon SysS nve If a
ositive erm.nation i s steps 271 and 272. a i nvoked. |n st
oS ' L8 b Bk Byt 1A Sttt Fimae g Hacthy iy SHrbecesyies i P

des&rlbed

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 stereo 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 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 transmitted to the car stereo. Importanily, 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 recetver is present (i.e., whether an external satellite receiver or DAB receiver 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 251, the logic of block 168 of
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earlier, is invoked, so that the CD player/changer can be integrated with
the car stereo and wutilized by a user. In step 272, a sensing node is
initiated, wherein the present invention nonitors for a selection sequence
(as will be discussed in greater detail) initiated by the user at 15 the
control panel of the car stereo for switching fromthe external CD

pl ayer/changer to one or nore auxiliary input sources. Step 274 is then

i nvoked, wherein a determnation is made as to whether such a sequence has

been ipitiated. 1f.a ative determ nation, is.mde,. step 274 re- invokes
otep 25! LS saic Rl Bhasy e BT rihin Skes bR Bvo . 55 ke ve
determ nagtion is na%g.(i.e., the user desires to switch fromthe_externa
MP3 pl toyIgCebyE cah berBlegaad) Wil fhe fg tero and ptilized) by auess: dnestens232aioked,
wherein the audio channels of the MP3 player are disconnected fromthe car
st er eoSenyiRgANodstie gnitigted.i whareip ke prese envention enitergifer afselsttipmkseqgBedfasF| G
4d (the auxiliary input handling process), discussed earlier, is executed,
al | owi wijl bhdisasesd ingrexdraletail) imtated hp thefusttha theizddtiohpanel npic caostereedor | n
the event that a negative determnation is made in step 270 43 (no external
MP35 pl ayiechingsfran tieataaal tsatcllierapeiesan tonk By 80td ARjliary MGt SufPs.238p 254 is

i nvoked, and the system goes into auxiliary node. The user can then sel ect

f rom ofhen @ivoREd, vhatbi b deksmihftiiatis nf@b bE BSwhithd SudthL s&eRblde Whs b&h ihifigeg adi 0.
5 As nentioned previously, to enable integration, the present invention

cont ai 1%, Ak dermirzABY & hhdi s&p gg@mp%%@hgeg%@t@%@ﬂa{ fAR O&E%%é rket

or OEM car "stereo into a format one or nore ext al audio

devi c e?ccﬁp n E’)%:erngﬁ{:,t i? ayg)giltig% ??@:?}%irn;l@c\)/neﬂtﬂ'lfcﬁ' (é %; &gxl%slero gr-';s res ﬁ)nsvggc_haf'%g-}ri ithei\ed to

convert any car stere use W érnal devi

10pur poses_ of .i]. ation, a sa code. por.tion is shown jn .Tabl ,
bt ow SRETCIHOIIAR Yot P GRORE R Rt i ouRed: SPR AR b ey ra
unij(? ' s%vﬁgrgl%bthg altljalio %h%eﬁ,r})%%eesrateﬂite receiver are disconnected from the car stereo. 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 stereco. Beginning

20 in step 262, a determination is made as to whether the existing car stereo 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 in a
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Table 1 ====---cc-cmmmmiri i e e e e i ei e e e e 15Radi o requests
changer to STOP (exit PLAY node) Decodi ng 68051838010040 nessage
EncodeRDst op_nsg: 20novlw 0x68 xorwf BMW Recv bu f,W _ skpz b5return
nmovl w Ox05 xorwf BMW Recv buff -i-i ,Wskpz

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

266 is re-invoked.

If a positive determination is made in step 266, then step 268 is invoked, wherein a signal

5  1is 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 270, a determination is made as to whether an MP3 player is
present (i.e., whether an external MP3 player is connected to the multimedia device integration

10 system of the present invention). If a positive determination is made, steps 271 and 272 are
invoked. In step 271, the logic of block 138 of FIG. 4b (the MP3 handling process), described
carlier, is invoked, so that the CD player/changer can be integrated with the car stereo and
utilized by a user. In step 272, a sensing mode is initiated, wherein the present invention
monitors for a selection sequence (as will be discussed in greater detail) initiated by the user at

15  the control panel of the car stereo for switching from the external CD player/changer to one or
more auxiliary input sources. Step 274 is then invoked, wherein a determination is made as to
whether such a sequence has been initiated. If a negative determination is made, step 274 re-
invokes step 278, so that further processing can occur. Otherwise, if a positive determination is
made (i.e., the user desires to switch from the external MP3 player to one of the auxiliary input

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 earlier, is executed, allowing the user to select from

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

10

15

20

25

30

35

40

nmovl w Ox18
xorwf BMW Recv_buff+3, Wskpz

return

xorwf BMW Recv_buff+2, Wskpz

Onmovl w Ox01

Sreturn

xorwf BMW Recv

novl w 0x38

(no external MP3 player is connected to the present invention), then step 278 is invoked, and the

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

sources using the controls of the radio.

As mentioned previously, to enable integration, the present invention contains logic for

converting command signals issued from an after-market or OEM car stereo into a format

compatible with one or more external audio devices connected to the present invention. Such

logic can be applied to convert any car stereo signal for use with any external device. For

purposes of illustration, a sample code portion is shown in Table 1, below, for converting control

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

Table 1

i
i
I
i

Radio requests changer to STOP (exit PLAY mode)
Decoding 5805183801004C message

Encode_RD stop msg:

movlw 0x&8

xorwf BMW_Recv_buff W

skpz
return

movlw 0x05

xorwf BMW Recv buff+l,W

skpz
return

movlw 0x18

xorwf BMW_Recv_buff+2,W

skpz
return

moviw 0x38

xorwf BMW_Recv buff+3,W

skpz
return

moviw 0x01

xorwf BMW_Recv _buff+4,W

skpz

44
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_ Skpz 44 return b5tstf BMWRecv_buff+5 skpz return novlw Oxorwf Ox4C
skpz BMWN Recv_buff+6, Wreturn bsf BMN Recv_STOP nsg return 15 The code
portion shown in Table 1 receives a STOP command i ssued by a BMMN st er eo,

return

tstf BMW_Recv buff+5
skpz '
5 return

movlw 0x4C
xorwf BMW_Recv_buff+6,W
skpz

10 return

baf BMW_Recv_STOP_msg
return

15
The code portion shown in Table 1 receives a STOP command issued by a BMW stereo,
in a format proprietary to BMW stereos. Preferably, the received command is stored in a first
buifer, such as BMW Recv_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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in a format proprietary to BMN stereos.

stored in a first buffer,

RD_st op_nsg" repetltlvely appl i es
resulting in a new command t hat
after-market CD pl ayer.
di spatching to the CD pl ayer
| ogic for

t hereby. Such | ogic can be applied

such as BMW Recv buff.

the received command is
The procedure "Encode

an XOR function to the STOP command,

Preferably,

isin a format 20 conpatible with the

The command is then stored in an output buffer for
Addi tional ly,
retrieving information from an
converting sane into a format conpa

the present invention contains
after-market audi o device, and

%Bble with the car stereo for 25 display

blggnver t any data fromthe externa

device for display on the car
sanpl e code’ por t10R-175-SHAWA 171>

CD changer {nto g T AL
10 grovl w OxOA rmic% ﬁ%&z

stereo

ahi& éyp %eE;MQ/ car

For purposes of 1TTustration, a
“*‘” “for converting data froma
stereo: 45 Table 2 5

replies with STOP

Changer

confirmati orcadbre @demged 80A68390002003F0001027D nessage

0x18
BMW_Send buff

movliw
movwE
10
0x0A
BMW_Send_ buff+l

movlw
movwf

0x68
BMW Send buff+2

movlw
15 movwf
movliw
movwE

0x3¢8
BMW_Send buff+3
20 0x00
BMW_Send_buff+4

moviw
movwi

0x02
BMW_Send buff+5

moviw

movwi
25

clrf BMW_Send buff+6
moviw
movwf

BMW_MM_stat
BMW Send buff+7
30

clrf BMW_Send buff+8
moviw
movwi

BMW_DD stat
BMW_Send buff:9
35
moviw
movwi

BMW_TT stat
BMW_Send buff+10

xoxrwf
xorwi
xorwf
xorwf
xorwf
xorwk
xorwf
xorwf
xorwf
xorwt

BMW_Send buff+9,W
BMW_Send buff+8,w
BMW_Send buff+7,W
BMW_Send buff+6,W
BMW_Send buff+5,W
BMW_Send buff+4,W
BMW_Send buff+3,W
BMW_Send buff+2,wW
BMW_Send buff+l,W
BMW_Send_buff,wW

40

45

50

movwE
movlw
movwi
bsf
retuzrn

BMW_Send buff+il
D1z

BMW Send cnt
BMW_Send on

35

;jourrent status XX=00, power off

;jcurrent status_YY=02, power off

;jseparate field, always =0

;jcurrent status MM , magazine config

;separate field, always =0

;current status DD , current disc

current track

;jecurrent status TT ,

;calculate check sum

;8tore check sum
;12 bytes total

;jready to send
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Load_CD stopnsg: novlw Ox18 novwf BMWM Send- buff novlw Ox68 nmovwf BMW Send
buf f +2 novlw Ox39 novwf BMW Send buff+3 20 25 30 novlw Ox00 novwf

BMW Send_buf f +4 nmovl w OxQ2 movwf BMW Send_buff+5 clrf BMWN Send_buff+6 novfw
BMWV MM stat novwf BMW Send buff+7 clrf BMW Send buff+8 ;current status
XX=00, power off ;current status_YY=02, power off ;separate field, always
=0 ;current status MM, nagazine config

The code portion shown in Table 2 receives a STOP confirmation message from the 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 _msg” retrieves status
information, magazine information, current disc, and current track information from the CD

5  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

10 system for use with a digital media device such as an MP3, MP4, or Apple iPod player. Shown

below are code samples for allowing commands and data to be exchanged between a Ford car
stereo and an Apple iPod device:

Table 3

//decoding Ford "play" command :41-C0-80-CA-01:

)
OFF;
ACP_rx buff[1];
ACP rx buff[2];
BCP_r¥_buff [31];
ACP_rx buff [4];
ACP_rx_buff [5];

15
if ( ACP rx ready ==
ACP_rx_ready
ACP_rx taddr
ACP_rx_saddr
20 ACP rx_datal
ACP rx data2
ACP_rx data3

o]
b=

ononon B o

if ( (ACP_rx saddr == 0x80) ) {
switch ( ACP_rx taddr ) {
25 case 0xCO:
if { ACP rx datal == 0xCA) {
if { ACP_rx data2 == 0x01 ) {
flags.ACP_play req = 1;
}
30 break;
: }
break;

35
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;separate field, always =0 35 novfw BMW DD stat novwf BMW Send buff +9
;current status DD, current disc novfw BMNVTT stat ;current status TT ,
current track mnmovwf BMN Send buff+l 0 40 45 50 55 xorwf BMWN Send buff-i-9, W
; cal cul ate check sum xorwf BMW Send buff+8, Wxorwf BMW Send buff+7 , W
xorwf BMW Send_ buff+6, W xorwf BMW Send buff+S W xorwf BMASend buff+4, W
xorwf BMABend buff+3, W xorwf BMW Send buff+2, W xorwf BMNSend buff+l , W
xorwf BMW Send buf f, W novwf BMWV Send buff+l| ;store check sum

In the code portion shown in Table 3, a “Play” command selected by a user at the
controls of a Ford OEM car stereo 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 O0xFF 0x55 0x03 0x02 0x00 0x01 O0xFA

10 if ( iPod play req == ON } {
iPod play req = OFF;

iPod _tx dataf0] = 0x55;
1Pod tx_datal[l] = 0x03;
iPod_tx_datal2] = 0x02;
15 iPod_tx_dataf3] = 0x00;
iPod tx_datal4] = 0x01;
iPod tx_counter = 5;

iPod_tx ready =

o
Zz

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 sterco 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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noviw D 12' ;12 bytes total nmvw BMWN Send cnt bsf BMAN Send _on ;ready to
send return 46 The code portion shown in Table 2 receives a STOP
confirmati on nessage fromthe CD player, in a format proprietary to the CD
pl ayer. Preferably, the received conmand is stored in a first buffer, such
as BMWM Send- buff. The procedure "Load CD stop_nsg" retrieves status

I nformati on, magazine information, current disc, and current track
information fromthe CD 5 changer, and constructs a response cont ai ni ng

this i (r:]c]; re(r:@é iau?d?c‘: d:erxﬂge%’ S %hcageCks ma}l gllfﬁactyr.fcﬁéfﬂg{, @ggg%t %rggaeel%{étrﬁge?%eg,e r BMW

buffer. e response ah CrigéRsm
stereo d are reag% for dispatching to the car stereo. The present
nvent PP Pt it (T otker G5 RS SRS BPRG SEARI 8P OHICE CENFESIONSt er co
10 systemfor _use with a digital nedia device such as an MP3, MP4, or Apple
i Pod pPesyence. SHidtRl BEtegvuear et dh eondpinmend ¢fghe ga1 gigfengalitnisisvahingat a t o
be exchanged between a Ford car stereo and an Apple i Pod device: Table 3
15 20 Bsgigoingsin step 302, the buttons of the control panel 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 is invoked, wherein the sensed button or sequence

is processed in accordance with the present invention and dispatched to the external audio device

for execution. Then, step 302 is re-invoked, so that additional buttons or sequences can be

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 310, a
determination is made as to whether the user has initiated a “Track Down” button or sequence at
the control panel of the car stereo within the predetermined time period. These sequences can be
used for a CD player, MP3 player, or any other device. If a negative determination is made, step

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 is 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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[/ decodi ng Ford "play" command :41-CO SO CA-01+ if( ACP_rx_ready == ON) {
ACPr xready = OFF; ACPrx_taddr = ACP_rxbuff[1]; ACPrx_saddr =

ACP rx_buff[2]; ACPrx_datal = ACP_rxbuff[3]; ACPrxdata2 = ACPrxbuff[4];
ACP_rxdata3 = ACP_rx buff[5]; if ( (ACPrx saddr == x80) ) { switch (
ACP_rx_taddr case OxCO if ( ACPrxdatal == OxCA) { if ( ACPrxdata2 == Oxd
){ flags. ACP _play req =1; } break; } Dbreak;

processed in accordance with the present invention and 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, i1s 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 stereo corresponding to such mode. For example, the CD number could be
displayed as “17”, 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  1input 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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} 47 In the code portion shown in Table 3, a "Play" command selected by a
user at the controls of a Ford OEM car stereo is received, and portions of
the conmand are stored in one or nore buffer arrays. Then, as shown bel ow
in Table 4, the decoded portions of the command stored in the one or nore
buffer arrays are used to construct a "Play/ Pause" conmand in a format 5
conpatible with the Apple i Pod device, and the conmand is sent to the Apple
i Pod for execution thereby: Table 4 encoding iPod "pl ay/pause” conmand

e R N R R,

| Podt XQ&E%E a%é%%ﬁdl&n%oggrgo)ﬁg%{ee ce]t;pegc%egte%og)?t )éda%gcl Iaﬁ)l inTautOi(chrts; of the
mvention. The present invention can sense device types connected to the auxiliary input ports,
and can integrate same with the car stereo using the procedures discussed earlier. Beginning in
5  step 322, the control panel buttons of the car stereo are monitored for a button or sequence
initiated by the user corresponding to an auxiliary input selection (such as the disc number
method discussed earlier with reference to FIG. 4d). In response to 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
comnected to the auxiliary input is an MP3 player. If a positive determination is made, step 334
is mvoked, wherein the logic of block 138 if FIG. 4b (the MP3 handling process), discussed
earlier, is executed, and the MP3 player is integrated with the car stereo. If a negative
determination is made in step 330, then step 336 is invoked. In step 336, a determination is
20 made as to whether the device connected to the auxiliary input is a satellite receiver or 2 DAB
receiver. If a positive determination is made, step 338 is invoked, wherein the logic of block 168

of FIG. 4c (the satellite/DAB receiver handling process), discussed eatlier, is executed, and the

satellite receiver is integrated with the car stereo. If a negative determination is made in step
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iPod = 5; txcounter iPod__tx ready = ON; While the code portions shown in
Tabl es 1-2 are inplenented using assenbler |anguage, and the code portions
shown in Tables 3-4 are inplenented using the C progranmm ng 25 | anguage, it
is to be expressly understood that any |ow or high | evel |anguage known in
the art could be utilized without departing fromthe spirit or scope of
the invention. It will be appreciated that various other code portions can
be devel oped for converting signals fromany after-market or OEM car

stereo r by an after-nmarket. .external audi o device nd vi.ce versa. 30
R T R A SR T R S SRR L B S S
for allowing a user to.switch bet n an after-market audi o device, and
one or p’i’i‘ﬁ‘?‘ségda"l‘fﬁini%i“gﬁ% 65 PSS B{PrCEs@\gﬁ% CAR §\/§§P3(’]‘f1§‘g§s§]é’8/ @ﬁﬁﬂ] RS OTORECHY esent
invention allows a user to switch fromone or nore 48 connected audio

devi cegonnsgiehtoghe auxiliary apwts of tis pypsspiny eiion de be intasatesd wifk the capsteree. t e
receiver, DAB receiver, or the like, and activate one or nore auxiliary

i nput sources. A selection sequence, initiated by the user at the control
panel of the car stereo, allows such switching. Beginning in step 302, the

butfons of Thepesmt imentianedn By epandadt for ellbwihp vides pnfBbdatica genetatedrby avat i on
is made as to whether a "Track Up" button or sequence has been initiated by

the usg@émalldRice T d6 intblgated WithoMe AfspROYIAN CRIsEANOEM o aftdr iRt &ar stbi2a.
pl ayer, or any other device. |If a negative determ nation is nmade, step 306

IS 1 NveK@th MRIE! fhelilifertiBh SBEIRUREH 188/ o REAVRRY $aput SigRRIO GRS ¥k bfternal
accordance with the present invention and di spatched to the external audio
devi C€device, and converts same to composite signals. The composite signals are then forwarded to the
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 retaining an audio device within a car. Importantly, the present invention can be adapted to
allow portable audio devices to be integrated with an existing car 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 hingedty 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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for execution. Then, step 302 is re-invoked, so that additional buttons or
sequences can be 10 nonitored. In the event that a positive determ nation
is made in step 304, step 308 is invoked, wherein the present invention
waits for a predeterm ned period of tinme while nonitoring the control

panel buttons for additional buttons or sequences. In a preferred

enbodi nent of the 15 present invention, the predeterm ned period of tine is
750 mlliseconds, but of course, other tinme durations are considered

wi t hin_t.he irit c f .th esent inv ion. . n.step.310, .

det or ny HEE SR gl BEARTRiab B R Tl O 00, sl SR ad PR e
button_.o equence at the ntrol panel of the_car stereo within the

pr edet & ho g iy ﬁ%ckfﬂz%r st PR du bR it & Sorigh 06 cary SamerBO g tgi)d%&“d‘ﬁer ,
MP3 pl ayer, or ang ot her device. If a _negative determnation is nade, step
20 312stpldon AYbreEd take amye foram suchy ay @t deaveike idswice JomEgelvig angl WHBRIARE a

ti meout has occurred (e.g., whether the predeterm ned period of tinme has
expi r eprtablef audion dgjeice wed Hating @i deaking rpoirgoné eslectrically agd gndchanieatlyrmatined.

O herwise, is a positive determnation is nade, step 312 invokes step 306,
so 5t heith#meulistdesizs. or key sequences initiated by the user that are not a
"Track Down" command are 49 processed in accordance with the present

i nvention and di spatched to the audi o device for execution. In the event
that a positive determnation is made in step 310 (a "Track Down" button or

5 sequence RRS. MEBAnicAl iedt QBWMZF( Rk Redr PErRn A8 (2 il MRfink isPBoR 90 88KIGT hen
step 314 is invoked. In step 314, the audio channels of "the audi o device

o O ARl B R om0
ieﬁr i ©hata i)grt idlm"loslia?cgvidesdo fo%' Hl?érfa%ﬂl% with-the 3840 %gxlzigé: éoci(c[:(P MRS Iztattlorﬁem%yﬁdl hary
put soufces 1 n
10 isin 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, I Bus, or any other bus technology known in the art. It should be noted that the
present invention can be operated without a docking station, i.e., a portable audio or video device
can be plugged directly into the present invention for integration with a car stereo or video
system.
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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accordance with the present invention. Thus, at this point in tine, the
system has switched, 10 under user control, fromthe 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 wth the present invention and

utiliz fQr i tchi.n des 5 n operating i uxiliary node

pr esen?ij(l;'n\%ghﬁl:{\é orﬁi% glf% isng?%aﬁoqlﬁﬂcl\i%%tsi P\bag‘ﬁ Roﬁ%m g?@’p?aém%f‘}/ trﬂeéndbce rélgteer eo
correspondi ng to suc de. For anpl e, the nynber coul d .di spl ayed
as » 1" mcienpred siiticite sraertin égff &l &y cdge 9@&) S0P AT riﬁb@ higeedhe user
that the systemis operating in auxiliary node and that audio and data is
bei ng dpPingeied rloih wlge duthe ibrsgRproen $3b uthedep meambedl bandrthebotipmy mephey

i ndi cation could be generated and di splayed on the display of the car

st er eoS1% definens cavigy zpml@hingcﬁnslpﬂtaﬁmg e.myrizblamuidivodsvicer S20g xthich cprldipta 50
FIG 6 is a flowhart showi ng processing logic, indicated generally at 320,
for5S dpontabld 6DngawendvViRapitlyen gatelite Gus, HdY ISTRIUS, pe Htheo typer tudek, oo atihether
auxiliary input ports of the invention. The present invention can sense

devi cepbiypisagindaides dlicqlotkiag stdtibh 560 WolldWétcoRRiired to RB6nHBHate BEERIRS €
same wth the car stereo using the procedures discussed earlier. Beginning

in 5 sH@Rce3duoh as A8 1PODFo APSIR&lonBitdrORS., 6f ankyRenet BortHISE&R AT € MONi tored

for a button or sequence initiated by the uSer correspondihg to an
auxiliary input selection (such as the disc nunber nethod discussed
earlier with reference to FIG 4d). In response to an auxiliary input
selection, step 324 is invoked, wherein the type of device connected to

the sel ect e‘f‘h@ﬂfﬁit‘ﬁé‘lﬁ&' dé\)i'&tjihteig&tion 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 544 is in commuﬁication 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 to 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
electrically connected with a car stereo or car video system by cable 560. Alternatively, the
integration system could wirelessly communicate with the car stereo or car video system. A
transmitter could be used at the integration system to commumicate 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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sensed by the present invention. Then, step 326 is invoked. 10 In step 326,
a determnation is nmade as to whether the device connected to the auxiliary
input is a CD player/changer. If a positive deternm nation is nade, step 328
i s 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 determnation is made in step 326, 15
then step 330 is invoked. In step 330, a determination is nade as to

whet heg _the device conngcted to the auxi.li i t is..an 3 player. If a
bost {1 6 HEPERA FeiGR | Ectizaane dpaingSition 304 sl porianed # Rk BHEG: o o
bl ock 138 if FI.G 4b (the MP3 handlin rocess), discussed wearlier, is
execut ©A2UCRYthipa VRipgle Q?@Pgﬂ%“Pﬁﬂé@%%ﬂ@dmﬁﬂﬂﬁdﬁﬁ@n%ar stereo. If a
negative determnation is made in step 330, then step 336 is invoked. In
step 336, a determnation is 20 nade as to whether the device connected to
the auxiliary input is a satellite receiver or a DAB receiver. If a
positive deAsshowatin dfiG. Sbydlte fops rembd3810 san iveokeded whéreegenetdhalideatifinc of

bl ock 168 of FIG 4c (the satellite/ DAB receiver handling process),

di sEushditardhlyi #fow AStoaeeUbetsce@nd thdfortsdd @ldid HEviLSH . VR thisTadhidre eeat ed
with the car stereo. If a negative determnation is made in step 51 336,

step 3dekideSs20ah b¥ QRUly &eessitPlor AA Hb41:R0 PrRWX ishdPisViol RIS 8hE Fdntdity can
be nonitored and processed accordingly. O course, process 320 can be
expandgd qbfica52PRoA Ik R Rt ' i A8l | nput s
of the presgnt inven??éﬁ t %Egﬂﬁg?gé%g%255%?3ﬂ9§%§98g%5i@2?eo.1%k$ﬁéﬁ
presen&‘k%%ﬁﬂtion can be expanded for allow ng video informati on generated
by an “"external device to be integrated with the display of an existing CEM

or after-market car stereo. In such a node, the invention accepts RGB
(red/ green/blue) input signals fromthe externa

10 FIG. 9 is a block diagram showing the components of the docking station of FIGS. 8a-
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 integfation 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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device, and converts sane to conposite signals. The conposite signals are
then forwarded to the <car stereo for display thereby, such as on an LCD
panel of the stereo. Additionally, the present 10 invention can accept
conposite input signals froman external device, and convert sanme 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
graphi cal user interfaces or nenus capable of being viewed and nanipulated

on the,car ste 15 FIG 7a is a rs ectlv vi.ew of . a dgcki.n

900" aciEOPERTRGFEISS HER greaS ity rvaneTien S o s e G5 o8 Buhcital °"
within a car. |nportantly, the present |nvent|on can be adapted to . allow
por t abFEMRUHCRIPNItE B coBirglpangl bitions 620, \féﬂsp}mﬁﬁeaadsqsﬁ%@tida@ng%wwtry'rhe
docki ng station 400 allows such portable devices to be conveniently docked

and i nP&Yyehtlacati sterce e videe Bstemedl0. The idsthen 3G canlil s moofichsrdig@asa a top
portion 402 hingedly connected at a rear portion 408 to a 20 bottom portion
404, peaephaitaptigted mirguit baard Ipokitonanvithinr the istreo éx pided apiten &l0li @ devicer 410,
such as the SKYFI radio distributed by DELPH, Inc., is physically and

el est r hdpd ExistiQruonecit ®dards bhihe lshfecdiCK ddtOsypeft 6100 Al 2fterandkeiaiiat 688ca t hi n
the station 100. A clasp 406 can be provided for holding the top and

bot t oMb et in@NSledticA cohRaREaROS WithQRe tferfRE 380 Ve pse ¥ e6hrtdibn PkrRal |y,
a 52 video device could also be docked using the docklng station 400, and

tabs 413630 vRRo BYseth ge6! ah@ En(t:%étgél R u%é‘\%uﬂ‘ﬁfekd Gereh 8t {1380 S8 6‘1000' ace

agai nst a portion o a car. cel vably, the doc |ng station 400 coul d
take any form such as a sleeve-like device for receiving and retaining a
portabl e audi o device and having a docking portion for electrically and

rechancal | T A S U B8, L T 5y SRI0 M,
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 dispatched 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 upon the type of the after-market device 635.
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7a. A hinge 414 connects the top portion and the bottom portions of the
docki ng station 400. A data port 416 is provided for interfacing wth the
audi o devi ce docked within the station 400, and 10 is in electrical

conmmuni 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 audi o device, and which
connects with the nmultinedia device integration systemof the present

i nvention f i t i h L 0_dgvi wi th.an r . after-market car
tor o, Any G DhE 3L bidghabd ShRHEL R UGy MdafReb ol B rieh WIRHEE
portabl e. audi o or .. vi devi ce 15 ntali ned wthin the docking station 400,
D nch it gengfatyysh 85 erci 4 e BlepSone b pubrigat Bt Rl By
ot her bus technql ogy known in the art. It shoul d be nated that the . present
i nvent F&°c gfrcﬁle B‘QGFgﬁB? 8705 WiclasBirel eoryBpwKratign Iyt the fnterface 665.aWkigh fo4BiIVeS audi o
or video device can be plugged directly into the present invention for

i nt egr getp dipntherrclulen telephenaandoformppig seme Syrsdisplayinp o tieslisigday 68 of e car
perspective views of another enbodi ment of the docking station of the

pr esenstefen\oe ivideorsystemditda t@onmganis fat ¢ontratling0hs teldphale 6Tctandesentdnal using

mul timedi a device integration systemof the present invention, indicated
gener atleycaitrob $anel | tohp GERtaFcthé var ewtdohor ARles YWBmI 66063 The Gonfandt hee
docking station 500 includes a base portion 530, a bottom nenber 515

| nt er c priReREEsly Wetitethi® d88SEorReftéd Rfb 2&Pmat (PP @UIRMTABPRFith A8 th1ehbaP

menber 510 hingedly interconnected at an edge to the base portion 530. The

top Neghgling Handhded Re AL BRAN o B\lﬁ?‘%ﬁlﬁ% félbe?%yg AN ,Oz{ubdﬁ)gﬁ | and

storing a portable audi o device 520, e a b porta pl ayer,

MP3 pl ‘?e‘fe%ﬁonegé"}(ﬂ:;ini ﬁeech(aﬁne@ed 1ot cgl @ryos or Yided E}%?erm 2% g?a thé' B facO 668 Ma ©F her

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. It
'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. If a negative determination is made, step 651

is invoked, wherein the present invention enters a standby mode and waits for the car stereo to be
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portabl e audi o device. The docking station 500 would be configured to
accommodate a specific device, such as an I POD from Appl e Conputer, Inc.,
or any other portable device. The nultinedia device integration system 540,
in the formof a circuit board, is housed 10 within the base portion 530
and perfornms the integration functions discussed herein for integrating the
portabl e device 520 with an existing car stereo or car video system The
integration system540 is in conmunication with the portable device 520 via
a connector_ 550, _which is conpected to a port on the device 520, and a
cabl e BYECIed OBy c Uni &0BIBYE WletciBwAteh as madpndeR §53 55 gnvpkeds WaSTeHY 8gEsRidon
system 540. The connector 550 could be any suitable 15 connector and can
vary addopdnaiigntivmedeageviveaharyhrecar stareceisanplstate sspaDSEX to 5igpals gxtemalto ot her
connector could be used, depending on the portable device. The integration
syst enh§4ar stereo. elf e megativaldetgroinatecis ethdey stdp @9dare-isvaliedo or car vi deo system
by cable 560. Alternatively, the integration systemcould wirelessly
comunicate with the car stereo or car video system A transmtter could
be used at the integration systemto communicate with a receiver at the car
20 stereo Off LadsithetRBrHIEMIs MA8E ¢ 8idb @RBDE baRldrnelepkiteBlaMetNopBesyst ens,
such systens can be wused to communicate with the integration system As
can be; il @¢iiat h ' tad 00 ' i ent
Govi coFinAl of pRRRIGSE, 1S hRoked D BYRREHIEN o B P Renildh BERILICE, RIRMN oo
wth a . St : 1h Kin tation 5 : 111 oned at
any dggl?%{enc?%l lgélgé}fn(%?ﬂ\%\% %]%lhﬁlhge (\gjreﬂl C {ée,c givﬁrc]?@{ﬁ Sﬁlglgtf ngdu@%ﬁ%& aP?Smg({%zlhﬁ‘%ug& t he
vehi cl g trunk. sho i n.Fl b,.the t menber 510 carn. be opened..in the
goner alf P e S8 FHTen-c HpRsaionulhisoual PisvaT G b oA igs SRR
portabl e audi o deviée 520. In ghjs fashi on, the device 520 can be quickly
access&geng: 2 slaep meds. ok @ihstvise Semg smrasposivede signale @psl/ag dafa droms an Gxiagal

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 639 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. In step 664, if a command is not detected, step 663 is
re-invoked. Otherwise, if a command is received, step 663 invokes step 667, wherein the
received command is converted into a format recognizable by the cellular telephone connected to
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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t he device 520 fromthe docking station 500, as well as for providing
access to the controls of the device 520. 10 FIG 9 is a block diagram
showi ng the conponents of the docking station of FIGS. 8a- 8b. The docking
station 500 houses both a portable audio or video device 520 and a
mul ti media device integration system (or interface) 540. The shape and
configuration of the docking station 500 can be varied as desired w t hout
departing fromthe spirit or scope of the present invention. 15 The

i ntegration stem of the present invention provides for control of a

port abl e aua?i?é' aﬁa 1§29 dsgay shavng rangplfapate sibedimept of (i PraseNt dBFNSNs of
the car stereo or_video Sﬁstenlsystenl As such, controls on the steering
wheel , inditéted gepaalbnet 67fnyhgrisgnirdicrsntket sideodevied 69e igesratgdifar usawdthae
device or other device. Further, in all enbodi nents of the present

i nvent farvidec oystraumi68at i The dftrwaekett Yidemfitdce (25 ketld dewipcise angbriableaP VEX er eo
or video systemcan be 20 acconplished using known w rel ess technol ogi es,

such aplaryéigtigitideoHIDX) chihetas divital adkerslickgnaoihshoMen derdce. alliecinrifac: 690
enbodi mrent of the multinedia device integration systemof the present

I nvent {Reived AEPEAIRY sHRRRB RN the Wevie® 895, W toivRrt: Bfind 1ok AlshRGOnGRE oPRoteS
i ncorporated within a car stereo or car video system 610. The interface 630

isin Qisﬁlﬁ%r Giﬁp(le G- 62k lz}éﬂjsth;"a Bﬁ%ﬁ%ﬁ%lﬁﬁbwﬁ%&?ia DioliRRs oﬁ%rg:’drggli spl ay

615, and aSSOC|a§8d control circuitry the car stereo or vi

syste "})F % thiyé evé-hri]{l? él%wgga%ivc\)ﬁg?’ slap?]é%{ﬂ,lngc 2 of %n(lfgr Y (r:fggtm%rbsg ?@{eﬁ%@e &Fd nt ed

circui oard posi t tereo or Vi deo system or on one

5 i Sti i it d f t . Vi t 610. A
o . Bl S RS B B BB BS Hed RER rd e
e o 8 RO RN CELLO O AT ShETEONSE ey o

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
15 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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The device 635 can be controlled using the control panel buttons 620 of the
car stereo or 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 video system 610. Additionally, control comuands generated at
the car stereo or car video device 610 are converted by the interface 630
into a format (protocol) conpatible with the nmultinmedi a device 635, and are
di spatched thereto for execution. A plurality of nultimedia devices could
be intergrated using the interface 630, as 15 well|l_as one or nore auxiliary
i nput L ST BEPBIDC Al Siaial iR dhe gELTIe® B350l @ NERHYE idslermination iy o,

vi deo, or telecomunications device, including, but not limted to, a CD

pl ayer madsstep 9Zh gae-invwked-t al nedi a pl ayer (e.g., MP3 player, NP4 player,
WW pl ayer, Apple iPod, or any other 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.

Addi ti onal | if,a posétiverdeBdmimrion iniradé acasp 6T 4h Hereankeclidd devickandliiger f ace
630 ("dai sy-chained") to allow nultiple products to be integrated. The

devs cepBfisiadicsted RELIMEE 6918 RivokdA €BO %mhg i StES 879, % s@gnipiscgﬁﬂ&aﬂe@b y IikeGS.
3a- 3d and nodi fi ed dependlng upon the type of the after - et device 635.

56 FI regel'ffllﬂv% ﬁ‘ox{jhﬁ% gﬂ%era%@t% adet,fcé @@ﬁ:&ssrﬁbaﬁi %fraf %h%t hARAN

i nvent di cat ed y at ern a ce ephone 670 is

nter gl médotro.tyﬁatrwe% e rce @g@%@mwﬁgﬁa?' EROA0SE0 vlofo bk B6HT 1 C

comrmuni cat he n erta elrves

|| | t el d,f f | th 50 of
R AR B g R A t%fnq LustieRebonie0f sibf ndt Hia o ©
Lo Pl en syomnl soitn by SrefEhabe e : 0 idaachaaped o fiscatee sungy s are

interface 665, converted into a fornat (protocol) conpatible with the
t eﬂ%ph@q@ected (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.

15 In step 683, the present invention monitors the car video system for after-market video
device operational commands. In 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 command has been formatted, step 693 is invoked, wherein the formatted

20  command is transmitied 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 | lul ar tel ephone coul d be provided using one or nore
di spl ays (el.T'd:.g,l:*EGb?%g‘Fkéh"’c%?rm hyese ay alterpgte WS@@V@PE ofthm frugimesha ¢gyece
cellular tel ephone 670 is 15 not limted to the use of buttons on the car
st er eoingRgrationsysten g 8 of Beresghidnysndiendvhaeis spriignrationjumpera A0 and protodel ven
menu or interface can be used to control the cellular tel ephone. The device
645 cocingeisial sodievaom blogks 4 erepravied dior cuegrsting sftdresadeti devideGef v8ao®d and
nodi fied for use wth the cellular tel ephone 670. 20 FIG 1lb is a
f 1| owchapes sdiogh Bingly meefsée.NTht ghpers 720l canbe eetge neslataliyy o diffdrént fettings,
integrating a cellular tel ephone with a car radio. Beginning in step 649, a
det £r nkRAtdrohitls coBddBonddlo laR aBEhRAAlet HABcLHt S EpdRHicCHbe 348! €D éangaened on.
If a negative determnation is nmade, step 651  is invoked, wherein the
pr esent,j LV ek t a . : WA C o0 be
S L R O R SR TR S L i
wher ei . ey : hat | I er._t. [ is in
e O A i S T
determ nati IS de ep 649 is re-invoke | f a. posi.tive .
dot er nPhaer et FRGErorhe e HesesSr viSen BHERET0S, oTaeeBisks R e RGP eSS,
i ndicated as_block 661, is invoked. Beginning in step 654, a_signal_ is
gener aﬂ@a?ebwfméors?sgg%ﬁo OPEINE FRPTS PTPiREP lc eV Ao hpftwarss Blosky i"’%‘b%ES’Fe
receiver is present, and the signal is continuously

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 stereo 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 in the memory 725 and can be
selected as desired by the user via configuration jumpers 720. As such, a single interface 710
can be used for integrating numerous devices of various types and manufactures for use with one
or more car stereo or video systems. The device 710 could include one or more of the circuits
20  shown in FIGS. 3a-3d, with modifications depending upon the device types of the devices 705

and 707.
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transmtted to the car stereo. Inportantly, this signal prevents the car
stereo fromshutting off, entering a sleep node, or otherw se being
unresponsive to signals and/or data froman external 10 source. In step
657, the audio channels of the cellular tel ephone are connected (channel ed)
to the car stereo system allowi ng audio fromthe cellular telephone to be
pl ayed through the car stereo. |In step 659, data is retrieved by the
present invention fromthe cellular tel ephone, such as song information
correspondi t.g.qne_ or npre songs down] oaded onto the cellul ar, tel ephone.
After st epﬁﬁbéﬁ!) tg plock dipeese Shas B%éhe%%seaﬁe@weeb?ﬁtﬁ%m sreediadiife ep
663. 15 In steps 663, the present invention nonitors the control panel

but t onBiasFationsysiam of the presonbpvertian, whegein wirtgHomesspdP Aend i andorrrgsels. | n
step 664, if a command is not detected, step 663 is re-invoked. O herw se,
if a comvessthnissfiwersdilackd 72% trsprédded fov okematstgapulébigdiaveeiced of wahieus typesei ved
command is converted into a format recogni zabl e by the cellular tel ephone
connectgink & ein2lR ihfadaqer 22%eMh thinembbdiaent, Grceedttienl comfignraioha (pitiey) of eddmt t ed,
step 669 is invoked, wherein the formatted command is transmtted to the

cel § ul af tht dheRien 2 AR BALEIHSSbndIb RRr 8840 I Fideb @stérfls ad MBI Lhhrkei Aetibat

addi tional processing can occur. 58 FIG 12a is a diagram show ng an

al terngg %e@i@éqgéé_g%ﬁ RddetdiesREige %&Mﬁ&gi@gﬁ hatnBS Bt @AIOERRS _Iﬂ[d%]’togat 675,

wherein an aft mar ket vi"deo device 695 is tegrated for use car

vi deo P)é/ﬁg%} sﬁ%?%f ahld %a%leés%s ’E’Bﬁlﬁgér()r&(pgg}?tod&%ﬁﬁrbﬁag?ate‘iﬁtg:r&ceg)?’ G lefeSirRal

portab yer, digital vi canera, digi nmera, or any

ot her video devigce. The_.interface 690.5 receives aqut vi deo signals from
Che  qetEbE™ GhipubS o oM g FoPBrRaiRabe Shedife ™ orEsvr SR oo
g ﬁég;. 6545%30? cec?ntvéipsfao%kso : Sé el l?l%gk !7519 %art‘naﬂcl)av/g Qém;ngllliga_ltgo%w@et\%e%ptlhg >(11§Vicr:rtgﬂwl.J n{‘“t?ed on

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 integrating after-market
devices of various types using a single interface. In step 735, the interface determines types of
devices that are connected thereto, including the car stereo or video system and one or more
after-market devices to be integrated therewith. This could be achieved by the configuration

20 jumper seftings 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 sofiware (e.g., from the blocks 725 and 729 shown in FIGS. 13a and 13b).
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of a vehicle, vehicle navigation displays, etc.) of the car video system
685. The interface 690 could convert between conposite and red/ green/ bl ue
(RGB) video signals, and vice versa, using commercially-available video
format conversion chips such as the TDA8315, TDA4570, 10 TDA3567, TDA3566A,
and TDA3569A vi deo conversion chi ps manufactured by Philips Corp., and the
AL251 and AL250 video conversion chips manufactured by Averl ogic

Technol ogies, Inc., or any other suitable video conversion chips. Comands

i ssued b er using the car . video system 685 or, display(s) 680 for
cont r ol %?937 45, B opRarg g8 virisd piiag ?hfeﬁy%gﬁsfﬂ%veﬁ%wp%@ a?]eérdgle B AFECt ed
into a format conpatible with the device 695, and transmtted thereto for
15 pr ofegdsmiystemie ogarpiedtioths mudfimeris Aevi¢fde one or nore of the circuits
disclosed in FIGS. 3a-3d and nodified for use wth the video device 695.
FIG 12b is a flowhart showi ng processing |logic, indicated generally at
671, for integrating an after-market video device with a car video system
Begi nni ng i RIGt & i6 dXovecha2 Ghdeirgy plobakingriogis, imalitatedSgdneraliett IS0, bhehe

exi sting car video systemis powered on. If a negative determnation is

nmade,  slindilAddvicel iltIsEEh sy 6f thetphdeRifeRlibn FotWaowWird s @RE &Y speaifpbmndby
node and waits for the car video systemto be powered on. If a positive

det er nhN@bieOdftck Bl Gevisd §Bes Rf ZntEéaﬂiéhV@ﬁ‘nga siﬁ@% R, %%%@7@?& flepinat i on
is made as to whether the’car video systemis Iin 59 a state responsive to

si gnal Ero%ﬁegfy%lﬁf orfeSrtSie § s d)fﬁﬂ?fﬁgss%sﬁceiﬁe\%afteéigﬂ?&a&rg \dﬁgf;%cia{)ml%?ép? s

made, tep IS re-1nvo posSi termnation’is ma Irn-step

677, a fter-market video devi handl i.n r oces i ndi c d. as bl ock
co7, | o7t Bt Sehohiies FR 08 3 el O R PpE RS BReh
P Sﬁ:[‘%jid'gé“éﬁﬂﬁ,g Sl}ggr;ga%t il MR (2N Sl SNiSS d Be eSS amd’ (3N, he

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 sterco or video systemn. 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 specify a device type.

If a positive determination is made, step 795 is invoked, wherein a protocol conversion software
block 1s 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 communication between the devices

using compatible formats. Accordingly, the logic of FIG. 15 allows a single interface having
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transmtted to the car video system Inportantly, this signal prevents the
car video systemfrom shutting off, entering a sleep node, or otherw se
bei ng unresponsive to signals and/or data from an external source. In step
681, the audio and video channels of the after-market device are 10
connected (channeled) to the car video system allow ng audi o and vi deo
fromthe after-market device to be played through the car video system 1In
step 684, the display(s) of the car video systemare updated with data
fromthe atter-nmarket device s 679, 681, and 684 haye en
execut BYHIR f‘oﬁW‘B’P{ HASSELR 60@‘1’365[@%3 “1 o ¥ed iRperRs P‘PF?ZI%PE@ Fﬁmﬁ tenti on
noni tors the car video systemfor after-market video device operationa
conman@&vicep yidkager g0 of ¥idgo s¥ePRnd i s not detected, step 683 is

re-invoked. QOherwise, if a conmand is received, step 689 invokes step
691, wherein the received conmand is converted into a format recogni zabl e
by the after-nmarket video device connected to the present invention. Once
t he comuandFiGEsideen floochat sleving pegreadds logic ofvthk anhltimbdin elenict hetedratiornt t ed
20 command is transmtted to the after-market video device and execut ed.

St ep 643tdns of HB pfeenti invaltRM, iriicatddageracitliyt 401D 61 ALRHEHE NOukaRo Qﬁlﬁﬂtly 60
FIG 13a is a block dlagran1shomﬁng an al ternate enmbodi nent of the

mul ti ”ﬁﬁhgatéﬁﬁfw‘gﬁ a hd%fo?%r?g,ts'o‘ﬂfbn%ﬁh‘fd% 4AG-QiENRVRES ISR tHefb\bﬁi%l's QP q cyherein
configuration junpers 720 "and protocol conversion software blocks 724 are

Pr oVt deheh Of yidah SR (G ALhEGG RENERChEGR R NBHL A Ser L YRERL B0 &

single Interface e set to pluralrty

settin respon to an after- rket deyi ce

speci { 1o o a(’ﬂstgf’f S°’e§:3 Bl SRR R Brbg fot At ﬁ&%}es?fzm or
satellite radloéPé deV| cellul.ar tel ephone, etc.

speci f VSR 1FQ)??P<5HS?/W1 Y| tmﬁféfr e‘?‘é‘@ﬂ‘?éfjre‘ﬂ‘ée ﬁ%‘"‘i‘?f]ﬁ?% Yhecify

one or nore dev
10 not limited to a dlgltal 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 stereo
or video system. This list could include 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, if 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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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., programable
flash menory, ROM EEPROM etc.) 725 of the interface 710. Each of the
software bl ocks 724 controls the interface circuitry 715 and contai ns
instructions for converting data fromthe device 707 into a fornat
conpatible with the car stereo or video system 705, and vice versa. For
exanple, a first block could contain software for allow n omruni cati on
bet weeHeHTEAPATEXTPRIG. 4 Ahe usr srecdied phelsptersiier 5 lﬁﬁﬁ‘ﬂ}fli dllpgngsdaghe and a
15 second bl ock could contain software for allow ng comruni cation between a
DVD pl sgeate alatpbase baing jtiles (oy artenty) Megjnnies ividdtheuleier “4F” blibsley 8¥hIal be
stored in the nenory 725 and can be selected as desired by the user via
conf i gdetetnpipatignuispeade I whstheuahdesaed isogyd eppeatseinf the dist B8d is ammsdiatebed f or
i ntegrating nunmerous devices of various types and manufactures for use with
one owiewabk bBAmhe usdrevithouly rd@iingy dicen®r td herotiethiragh7the esoul 0 4 pobitidke one
or nore of the circuits 20 shown in FIGS. 3a-3d, with nodifications

depgndidagrminaibnt ib erade Vet §F822YiP B oREd, R iR HeCRSirelKong HWélebthd byblle MeBand 3D s
a bl ock di agram showi ng an al ternate enbodi nent of %he mul timedi a devi ce

I Nt egr atioRa SR} HaRbr-lkePIRRE Tbr HEUADbA Y caVBGEE bPvitikd bjdnhar nesses 727
and 728 and protocgllrconSerS|on g%?%ﬁgreﬁ%fgﬁﬁs §%9 arebgrovided for .
integrating nmultinmedia devices of various types wusing a single interface
726. In this enbodinent, the electrical configurations (pinouts) of each 5
of the harnesses 727 and 728 correspond to car stereo / video systens and
after-marke evi f sl fi,c tvpes and de cifli nuf act.urers
(e.0., harngégm7‘%g€gﬁ?31%%%%5%%%% ?%“%]SéW%%CQTQéigggdﬁqﬁﬁz apﬁ§%§’728

coul d c%rresBPnd to an ALPIN sate{lite tuner). The electrical .
wherein the user can specity 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
alphanumeric 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

15  matches is presented to the user at the car stereo or video system. In step 830, a determination 1s
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 song for retrieval from the after-market device
and playing on the car stereo or video system. If a negative determination is made, step 832 is

20  invoked, wherein a determination is made as to whether a threshold number of alphanumeric
characters has been specified by the user. For example, a maximum threshold of 3 alphanumeric
characters could be specified, or any other desired number. If a negative determination is made,

steps 824-832 are re-invoked in the manner disclosed herein to allow the user to specify
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configurations (pinouts) of the harnesses are utilized by the interface 726
to retrieve a specific protocol conversion software block 729 that all ows
comuni cati on between the devices. The 10 interface 726 coul d be provided
with a plurality of protocol conversion software blocks pre- |oaded into
menory in the interface, and could be provided with any desired harnesses.
The interface 726 could include one or nore of the circuits shown in FIGS.
3a-3d, with nDdification dependi ng upon the device types of the devices
attached.to e Wrin harnes es 727 and 728. 14 | s flqmchart
showi nafdb Bli“’ﬁ‘&mF’&g F]&a’aﬁt‘ﬁ&l ¢ &“Bﬁ“‘b%e‘ﬁﬁ FEN9Ls d%P?ba?%o f ad%OS‘E‘P{E PR a
device integration systemof the present invention for integratin

af t er - irapads: (thresboldaet). ghen, mropesgd g itoruRatessansithe uagr mppsk sqral drpughethe %Ft ¢t ep
735, the interface determ nes types of devices that are connected thereto,
i ncl udfetideved songa pr rpeat dhe pcegsitlg disclpsaddmFAfdl Givcdbegin amsvequesy.t er - mar ket
devices to be integrated therewith. This could be achi eved by the
configuration 20 junper 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
conver si on BHEt{WEE @ dfagragn shdwiogmi hsothdreakedinznt anitle pRlem hipwntion) ikdi€ated Da
and 13b). 62 In step 745, instructions are converted using the sel ected

conver Fd;;@fhulgrl B @60, Wherbih QpIufs gﬁaﬂ' edéRie@vtes WetRRafYel @Md O sPpRIiletfa t h
the nultimedia device. FIG 15 is a flowhart show ng processing | ogic,

I ndi caged @gpaEdch hﬁuﬁabeﬂo’i%on%fmaruﬂﬁ of AevTtlstdaiBd 'u%e&@t\éﬂ 6 s LR AldrQRr&y St €M

of the present invention for allowing a user to specify one or nore

aft er - gpiies s;%‘?e‘fﬁ fisin vé biio dﬁtefr@ e 854 e%@ﬂt&?ac}s’ ? flse 3§hr%h€gﬂ%1§:[ Et@“s‘?;s b step

770, a user IS one or nore |1 Cce
i ntegrated mhlch are. di spl ayed on t e. di spl.a er eo or
i deo. G o B B oyt et 856 SPh R
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 integrating 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 mtegrated 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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vi deo device, the user can specify the type of multinmedi a device to be
integrated (e.g., by 10 scrolling through the lists). Additionally, the
device type could be specified using a graphical or software nmenu

di spl ayed on the car stereo or car video system In step 780, a
determnation is mnade as to whether a tinmeout has occurred (e.g., the user
has not selected a device type within a predetermned period of time). If
a positive deternination is made, step 785 occurs, wherein a protoco

conver soft sel.ect ed fronlne y cor spondi ng to e | ast
dovi ceiegBoreaiits B 2o lopy e rrd i whaE P ULE sy Bt GRAHD WP i ve
determn %lon IS nade step 790 _is invoked, mhereln a determ.nation is
made a%o"? COURRR Y Jrsirer @Fte%‘a]sd‘*s‘ﬁ@cl Ang desiredemahst of yeerfaces §52 segdibeye
determ nation is made, step 775 is re-invoked so that the user can specify
a devi Biergapgected (ﬂalayﬁb@nqd”)/eFu@h@;ﬂﬁﬁ nteifans 852 aeuldeforns tpars of 98 cikistingowked,
wherein a protocol conversion software block is selected from nenory

cor r esgpenmdiargvitder systendeVCadrod pdcthé ieatbriay deiees s@mected totthy 188Hace2852 e
protocol conversion software block is mapped to a | ogical address in

mendr ypro¥ided throughshegrr s@ow, orivideb isyigtéthons t o be exchanged between the car
stereo or video systemand the after-nmarket device are converted using the
software bl ock to all ow comruni cati on between the devices using conpatible
formats. Accordingly, the logic of FIG 15 allows a single interface having
63 nul tipl I t pLio; e

Dl ural ity of Ry ore der PR R, PRadR ek 108 17 tbABsaRthat USRI,
16 is . . i | 0gi ¢ he mul ti medi a devi ce
integrgﬁ%%ﬁﬂ%g§@§§§§%¥%gghw]Hﬁg§§3H%M$ﬁ t?mgog i ndi cated general ly 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
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song froma list of songs available on an after-nmarket device for playing
on the car stereo or video system and could be applied for use with any
type of after-market device, including, but 10 not limted to, a digital
medi a pl ayer such as an MP3 pl ayer or Apple iPod player. Beginning in step
812, a user is provided wth a Iist of al phanuneric characters on a display
of the car stereo or video system This list could include the letters A
through Z, as well as the nunbers O through 9. In step 814, the user can

specify a desired al phanuneric char . Which can be specified by
scrolling through the list using o re controls of the car stereo or
video 15 system and pressing a button once the desired character has been
hi ghl i ClaedEtional ly, if an al phanumeric keypad (or touchscreen

interface) is provided on the car stereo or video system the user can

di recthy enp@ﬁmhﬁ@degbk@qu@#ﬁn@gwgghkgn% gmacter. When t he desired

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

dat abase is queried using the al phanunmeric character. The renote database
could conprise a list of songs stored in one or nore after-market devices
integrated by the present invention for use wth the car stereo or video
system In step 818, a |list of potentially matching songs is retrieved
frofn t he datakhasscandtepr,esented 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 immrediately viewable by the user, without requiring the user to scrol

t hrough t heap pligr-marketgleics pripxpel 19 throeas sieragaysions i s made, step 822 is

i nvoked, wherein the desired song is selected by the user and retrieved
fromthe after-market device for playing on the car stereo or video system

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 sterco

system and the after-market device;

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

from the car stereo 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 stereo system.

2 The apparatus of claim 1, wherein the after-market device comprises a CD player, CD
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In the event that a negative determnation is nade 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
specified the letter "A" and the desired song is not visible in the |ist
of songs without scrolling, the user can refine the query by adding an
addi tional al phanuneric character. Thus, for exanple, the user can specify
t he Ietters "AN' to search for songs having titles (or artists) beginning
with t | et "AN. " I n step 826 he renote dat abase of the,
af t or - FHEPRSY 51@&@‘.18 g ?@Wﬁ%ﬁ?l&ﬁﬂh&%@ prdeash SPAB %%Fev@fat%?e ite fecelrp T 28, a
| ist of potentlal 15 matches is presented to the user at the car stereo or
vi deo /utagiglenbangt ep 830, a determination is nmde as to whether the
desired song appears in the list and is immediately viewabl e w t hout
requirjing the user to Sﬁwgl %hrou h the list. If a positive determ nation
is made, st CiF Wporafus ofciynglehe idigtiahmediaalaven orapisst an MG Rl&stradd song
for retrieval fromthe after-narket device and playing on the car stereo
or vi dP4Pfaee VMM playeieaniApIQi€eds i nation i s made, step 832 is 20
i nvoked, wherein a determnation is nade as to whether a threshold nunber
f glphanuneric characters has been specified by the user. For exanple, a
x1 mum t hreshol d of 3 al phanuneric characters could be specified, or any
ot her desired nunmber. If a negative determnation is made, steps 824-832

are re; |nv0§ed in the Tner di.s¢l osed herein to all ow HB user to specify
65 add'ti onal® 3?%%% “i%mci'ma Bro8™MPHFNG LISy P PAH SUFIEABE SPYLaHESe. | f
a positive deternjna is made (threshold nmet), then processing
ternanFEﬁagﬁ@tgﬁgmﬁ ? nust scroll through the list of retrieved songs or

repeat the processing disclosed in FIG 16 to begin a new query. 5 FIG 17
is a diagram show 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 interface

5. . A multimedia device integration system comprising:

10
a car stereo system;
a cellular telephone external to the car stereo system;
15 an interfacc connected between the car sterco system and the cellular telephone for

exchanging data and audio signals between the car stereo system and the cellular telephone;

means for processing and dispatching commands for controlling the cellular telephone
from the car stereo system in a format compatible with the ceflular telephone; and
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852. Any desired nunber or conbination of devices can be integrated for use
wth a car stereo or video systemusing the interface 852. The interface
852 houses a plurality of 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 any suitable type of input
port, and could vary dependi ng upon the types of devices to be integrated.
Additionally, the interface 852 includes integration electronics 854,

whi ch could i nclude any desired el ectronics disclosed herein for
integrating a plurality of external devices. 15 As shown in FIG 17, a CD
pl ayer 860, a digital nedia device 862, a satellite tuner 864, a video

devi ce 866, _a cellul ar hon 6 i ut 870 .ar ected
Lo the | ntePraEdor BsBtsha S cBRRRaRr o D8 sl e it dbbly S iike
system The CD pl ayer. 860 coul conprise any desired CD player or changer
The di §rSHIeoRIEER Iﬁé\f?l@?tmpfg (R Witk thepses dereapio®driable digital nedia
devi ce, such as an Apple |Pod MP3 pl ayer, MP4, player, WW pl ayer,
portable 20 sic cen ny ot her. desired devi.ce. The telli t uner
64 Cofit - cBbameEt i dtint il SR RE U Ao SO RIS e
tuner. The video device 866 could conprise any desired video device, such
as a DYBIUAriglghonghe cel | ul ar phone 868 coul d conprise any cel lul ar 66

t el ephone capabl e of downl oading and storing nmusic or video files. The
auxiliary input 870 could conprise any desired external device. Any

desired nunber of interfaces 852 could be interconnected
("dai sy-chai ned"). Further, the interface 852 could formpart of an

i Co f d
exi sti 9o 2y SEERAR Qb IeRsne B s raniris e BOGHTE ECER mEF 8%

vi deo s%%tenl vhggfthus described the invention in detail, it is to be
under sto0d™ PSR Yfegoi ng
10 8. A mltimedia device integration system comprising:

a car video system;

a cellular telephone external to the car video system;
15

an interface commnected 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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description is not intended to limt the spirit and scope thereof. 67
CLAIMS What is clained is: 1. A nultinedia device integration system
conprising: 5 a car stereo system an after-narket device external to the
car stereo system an interface positioned within the car stereo system and
connected between the car stereo 10 system and the after-market device for
exchangi ng data and audi o signals between the car stereo system and the
after-market device; neans for processing and di spatching conmands for
controlling the after-market, device fromthe car stereo systemi f or mat
conpat i bl e HF¥N IPharosessme- andr Renatching eanmanly f%cwé@ﬁglgf%? Csﬁ'ﬁefe@fﬂpﬁawand

di splaying data fromthe after-nmarket device on a display of the car stereo
syst en{\éplﬁﬂé@ 26 Vitlep Syemat ¢ Firmatgonpatible vty the pdldes tdgphosenang The appar at us

of claim1l, wherein the after-market device conprises a CD player, CD 68
changer, digital nedia player, D gital Audio Broadcast (DAB) receiver,
satellite receiver, or a cellular telephone. 3. The apparatus of claim 2,
wherein the digital nedia player conprises an MP3 player, an MP4 pl ayer,
WW pl ayer, or

le iPod..5 . .
meansafgr p@%&:ssmg anf(ii displaying data from the cellular telephone on a display of the
5  car video system in a format compatible with 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 cormprising:
a car video system;

15

an after-market video device external to the car video system;
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4. The apparatus of claim11, further conprising one or nore auxiliary input
sources connected to the interface. 5. A nultinmedia device integration
system conprising: 10 a car stereo system a cellular tel ephone external
to the car stereo system 15 an interface connected between the car stereo
system and the cellular tel ephone for exchanging data and audi o signals
between the car stereo system and the cellul ar tel ephone; neans for
processi ng and di spat chi ng conmands for controlling the cellular tel ephone
fromthe car stereo systemin a format conpatible with the cel |l ular .

t el ephone; Hhthics Seaeced petsrest s yiderevelrmiandyhe giteraparket Wrva fryice
cellular tel ephone on a display of the car stereo systemin a format

conpat fasieschanging dpfe, aio, gndvideo sigale hetwaen tecanpigen aistesn aifd WP afterrmarketur t her
conprising songs or nusic downl oadabl e through the 5 cellular tel ephone. 7.
The appideadersceof clai m 6, wherein the songs or nusic are playabl e through
the car stereo systemusing the interface. 10 8. A nultinedi a device
integration systemconprising: a car video system a cellular tel ephone
external to the car video system 15 an interface connected between the car
vi deo system and the cellul ar tel ephone for

5 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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exchangi ng data, audio, and video signals between the car video system and
the cellular telephone; 70 neans for processing and di spatchi ng commands
for controlling the cellular telephone fromthe car video systemin a
format conpatible with the cellular tel ephone; and neans for processing and
di splaying data fromthe cellular tel ephone on a display of the 5 car video
systemin a format conpatible with the car video system 9. The apparatus
of claim@8, further conprising songs or nusic downl oadabl e t hrough the

|1 ul tel eph . »10. .The. t f .clai . Wh [ h
musi ¢ are pf SYAEIE Y HPBOBHeH AN, s P, Bf SARLTAG: TFE CREE M Hee.
11. A multinedia device integration system conprising: a car videg system

15 an S9FsSPondisc b thy 3k stetroy Petent 28 A rarondodavies tyeg CQmRFRONANE fh e afteran
interface connected between the car video systemand the after-market video
devi cemarkst d@sicshatityi ng 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-nmarket video device fromthe
car video systemin a fornmat conpatible with the after-market video devi ce;
and neans for processing and di splaying data fromthe after-market video

device on a djspla . . . .
§ a piureﬁlty %f protocol conversion software blocks stored in memory in the interface for

converting signals from the after-market device into a first format compatible with the car stereo
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 system of claim 14, wherein 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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of the car video systemin a format conpatible with the car video system
10 12. The apparatus of claim 11, wherein the after-market video device
conprises a DVD player. 13. The appataus of claim 11, wherein the
interface is positioned wthin the car video system 15 14. A nultinedi a
device integration systemconprising: an interface in electrica

comuni cation with a car stereo systemand an after-market device; 72 a
plurality of configuration junpers in the interface for specifying a first
device type corresponding to the car stereo system and a second device
type corresponding to the after- market device; and 5 a plurality of

prot ocol conversion software bl ocks stored in nenory in the interface for
converting Si ls ftromthe after-market .device.into.a. first form

compat i bl e WPRREIER o e, ilpetiaPs 1S Tob idinget By BV pmsim ¢ ne
car stereo systemjnto a.second format conpatjble wth the aft r-qarket
devi ceSOTiRRIEME W the L35 I%Hegyﬁtf"mtﬂ@ Hsgt EVICE YRS EQTERIPLUHREALY BeAlisEks ar e
selected by the interface using settings of the plurality of configuration
j unper Batkepdevice; b system of clai m 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 system of claim 14, wherein
the' plurality of configuration junpers are settable by a 15 user. 17. A
mul timedi a device integration system conprising:

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 comprising:
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an interface in electrical communication 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

vi deo system and a second device type corresponding to the after- market
device; and 5 a plurality of protocol conversion software blocks stored in
menory in the interface for converting signals fromthe after-narket
device into a first format conpatible with the car video systemand for
converting signal.s fromthe car videp systeminto a second f or pat

conpati bl e Fiach dn agf‘acahﬁq%tﬂﬂa@mnc It RiF sferroatysicanand ghaligfrmenket

prot ocol _conversion software bl ocks are 10 selected by the interface using
settinB¥iG% the plurality of configuration junpers. 18. The system of claim
17, wherein the plurality of protocol conversion software bl ocks allow a
plurality of after-market devices to integrated with the car video system
15 19. The systemof claim 17, wherein the plurality of configuration
junpers are settable by a user. 20. A multinedi a device integration system
conpri si ng: interface el ect nmuni atlo car .stereo
syst em and gjf‘?t é"fl@@ r‘ig%}ngdféq;ﬁ’%@es #al‘:ﬁ% g‘ s’é’&% Eol¥ ‘?rﬁlﬁ‘ {l]i’ﬁ étsg"éré“g
attached to t nterface, wherein the first wirin 5 harness includes a
first BHBEEAp 'éqlescaoﬁﬂ gartEeal sonEgratin enrERsPRRINS tphtge g8ty stere suvens yvad & and

t he
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 21.  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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second wiring harness includes a second electrical configuration
corresponding to the after- nmarket device; and a plurality of protocol
conversion software bl ocks stored in nmenory in the interface for 10
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 blocks are
selected by the interface, using the first and second el ectyica

confi gur at i Bn¥UGFCE R cfecirisgl SHETUREH MR B 4 Wl roscusand; '8 er-MffEClsyst em
of claim 20, further conprising a plurality of wiring harnesses
corres@%ﬁﬂ%ng to additional device types and connectable to the interface.
22. A multinmedia device integration systemconprising: 75 an interface in
el ectrical comunication with a car video system and an after-market
device; first and second wiring harnesses attached to the interface,
wherein the first wiring 5 harness includes a first electrical
configuratign correspgnding to the car, videq system and the_second.w ring
har ness i ncﬁﬁﬁﬁé&é e?e%(’g‘ao‘ﬁ]ﬂm I@E?qs?e@a?“a@}&eﬁff fogﬁ'l’eaﬁ%ﬁc%o?’ @g’ﬁowaifﬁﬁt P8Ehe
after- market device; and a plurality of protocol conversion software

bl otkshaness deelades ettt gleptricalironfiguration errgspendingntocha var Vidag sstgmand te om
the after-market device into a first format conpatible with the car video
syst enfesAel PoRng bapesst inalydes g rrasonds ¢leniriedh conBgurgtiateeoreappensling et Bleaafteecond
format conpatible wth the after-market device, wherein at |east one of

t he proedebdevicsnoamt si on sof tware bl ocks are

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 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
23.  The system of claim 22, further comprising a plurality of wiring hamesses 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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selected by the interface using the first and second el ectrical
configurations of the first and second w ring harnesses. 15 23. The system
of claim22, further conprising a plurality of wiring harnesses
correspondi ng to additional device types and connectable to the interface.
24. A nethod for integrating an after-market device for use with a car
stereo system conprising: 20 76 interconnecting the car stereo system and
the after-nmarket device with an interface; determning a first device type

corresponding to the car stereo systemand a second.device t
cor respondi ! I‘foém?"fﬁ'élgéﬁet@-&‘t{?ﬁl‘)lf@?%’aé{? the a%ﬁr' g@f fgiss PbbREr Pt nver si on

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 seco nat 1.bl | . ter- par i i e

pr ot ocol coﬁ%g%g#O ‘%§§¥&g§%96ﬁ§%§%ﬁéﬁgﬁ@§?%&§ﬁéﬁgF%%&E%ﬁé@??@@asggﬁgys
betmeeﬁ t.he car ster%gﬁix tem and thg after-market device. 25. The nethod
of cl af W SAYPOFETEPo ?ﬁeeaggeﬁfnaﬁlg‘} F¥¥%ing the first and second device
types conprises determning junper settings of the interface, wherein the
j unper settings

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 first format compatible with the car

10 stereo system using the protocol conversion software block;

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

after-market device using the protocol conversion software block; and
15 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.

77




correspond to the first and second device types. 77 26. The method of claim
24, wherein the step of determning the first and second device types
conprises determning electrical configurations of wiring harnesses
attached to the interface, wherein the electrical configurations
correspond to the first and second device types. 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:

i nterconnecting the car video systemand the after-market device with an

interf ; d 1N fiyst. [ t g dj to t
i deo 2yet AT RBURIi e Fuobd@lind G 55F o/ BEpbR R At ot i

devi ce; Ioading r ot acol onversio? sof.t war bLoc§§fron1nenDr in the

a
i nt er f SR8 SEPRESEhECimEng electaeal Gipriiguiptiens ol gaung Agmssses ettieclid 9 dheal
fromthe after-market device into a first format conpatible with the car
vi deo EYas Whereip tharleqsicot eadieuragianerosieanpnd &9 thediret apfl sedend devieniveast i ng
signals fromthe car video systeminto a second format conpatible with the
aftﬁr-narket devi ce using the protocol conversion software bl ock; and
exchangi ng converted signals between the car video system and the
af ter-market devi ce.

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 system and a second 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;
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10 29. The nethod of claim 28, wherein the step of determning the first
and second device types conprises determ ning junper settings of the
interface, wherein the junper settings correspond to the first and second
device types. 30. The nethod of claim 28, wherein the step of determ ning
the first and second device 15 types conprises determ ning el ectrical
configurations of wiring harnesses attached to the interface, wherein the
el ectrical configurations correspond to the first and second devi ce types.
79 31. The method of claim28, wherein the step of determ ning 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 5 32. A nethod

for retrleV|n song.{fr.oman after ket [ froma car. st Q system
corpr 1t ng: CAMFARE SRR f3H F sRELBRAFHIE. S i o S iy ™
control s of the car stereo sten1 ng a database of songs |n t he
after- H’EF?(@ES%%W’&%G’&ﬂ%%mﬂﬁ V&¥Wﬁﬁ@%ﬁ %ﬁaar acter; displaying a list of
potentially matching songs in the after-narket device on a dsplay of the
car stereo system and 15 allowing the user to select a desired song from
the list of potentially matching songs for playing the desired song on the
car stereo system 80

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

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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33. The nethod of claim 32, further conprising allow ng the user to specify
one or nore additional al phanuneric characters using the controls of the
car stereo system 34. The nethod of claim 33, further conprising querying
t he renote dat abase using the one 5 or nore additional al phanuneric
characters and displaying a second list of potentially matching songs on
the display of the car stereo system 35. The nethod of claim 32, wherein
the step of allomjng t he user to specify t he alphanuneric character

conpri $es S Ilst hanu r'c aract S. on 10

t he dléglay 6? ngégfﬁg eﬁ%o Hﬁn ?8mPﬁ§‘¥%@B- %EJL et é
character fromth i.st of al phanunerj c, chara ters 81 36 nultlnedla
devi cebPR %‘5’?%{{5%%“%‘%%3?%‘&?8 RSPy 2 deyoe Bype a#lmﬁtegaﬂaﬂ}rkwﬁ“éwmsg&i
plurality, of after-market devices external to the car audiovisual system
an i nt e¥ivilea s¥dsRect ed bet ween the car audiovisual systemand the plurality
of after- market devices for exchangi ng data, audio, and video signals

bet ween the car audi ovisual system and the plurality of after-market

devi ces; 10 neans for processing and di spatching commands for controlling

t he pIuraIity of after- mar ket devi ces fron1the car audi ovi sual systen1in
at geaﬁéi on bn@i atlblevm h at ast . on eplurallt%,

af ter - néir ket "G&VY 12 Hm§53 e e L P e(’ié%@ﬁ%‘”&ﬁ(fm@? BfPLFHG TEER from
the pluralit of after-market devices on a di splay of the car audi ovi sual
systen?FW”E“é%rnat conpatible with the car audiovi sual system

allowing a user to specify an alphanumeric character using controls of the car stereo

system;

10
querying a database of songs in the after-market device using the alphanumeric character;
displaying a list of potentially matching songs in the after-market device on a dsplay of
the car stereo system; and
15

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

playing the desired song on the car stereo system.

80




82

10

33.  The method of claim 32, further comprising allowing the user to specify one or more

additional alphanumeric characters using the controls of the car stereo system.

34.  The method of claim 33, further comprising querying the remote database using the one
or more additional alphanumeric characters and displaying a second list of potentially matching

songs on the display of the car stereo system.

35.  The method of claim 32, wherein the step of allowing the user to specify the
alphanumeric character comprises providing the user with a list of alphanumeric characters on

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

alphanumeric characters.
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36. A multimedia device integration system comprising:

a car audiovisual system;

a plurality of after-market devices external to the car audiovisual system;

an interface 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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