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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INVENTOR: IRA MARLOWE
TITLE: MULTIMEDIA DEVICE INTEGRATION
SYSTEM
SPECIFICATION

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

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 media devices (e.g., MP3 players, MP4 players,
WMYV 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.

RELATED ART

Automobile audio systems have continued to advance in complexity and
the number of options available to automobile purchasers. Early audio systems
offered a simple AM and/or FM tuner, and perhaps an analog tape deck for
allowing ;:assettes, 8-tracks, and other types of tapes to be played while driving.
Such early systems were closed, in that external devices could not be easily

integrated therewith.
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With advances in digital technology, CD players have been included with
automobile audio systems. Original Equipment Manufacturers (OEMs) often
produce car stereos having CD players and/or changers for allowing CDs to be
played while driving. However, such systems often include proprietary buses and

5  protocols that do not allow after-market audio systems, such as satéllite 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 therewith. Thus, automobile purchasers are frequently forced to

10  either entirely replace the OEM audio system, or use same throughout the life of
the vehicle or the duration of ownership. Even if the OEM radio is replaced with
an after-market radio, the after-market radio also frequently is not operable with an
external device.

A particular problem with integrating after-market audio and video systems

15  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 proprietary format that is not recognizable by the car stereo or video system.
Thus, in order to integrate after-market systems with existing car stereo and video

20  systems, it is necessary to convert signals between such systems.

It known in the art to provide one or more expansion modules for OEM and
after-market car stereos for allowing external audio products to be integrated with
the car stereo. However, such expansion modules only operate with and allow

integration of external audio products manufactured by the same manufacturer as
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the OEM / after-market car stereo. For example, a satellite receiver manufactured
by PIONEER, Inc., cannot be integrated with an OEM car radio manufactured by
TOYOTA or an after-market car radio manufactured by CLARION, Inc. Thus,
existing gxpansion modules only serve the limited purpose of integrating
5  equipment by the same manufacturer as the car stereo. Thus, it Wouid 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,
10 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 system that not
only achieves integration of various audio and video devices that are alien to a
15 given OEM or after-market car stereo’ or video system, but also allows for
information to be exchanged between the after-market device and the car stereo or
video system. For example, it would be desirable to provide a system wherein
station, track, time, and song information can be retrieved from the after-market
device, formatted, and transmitted to the car stereo or video system for display
20  thereby, such as at an LCD panel of the car stereo or on one or more display panels
of a car video system. Such information could be transmitted and displayed on
both hardwired car stereo and video systems (e.g., radios installed in.dashboards or
at other locations within the car), or integrated for display on one or more software

or graphically-driven radio systems operable with graphical display panels.
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10

Additionally, it would be desirable to provide a multimedia device integration
system that allows a user to control more than one device, such as a CD or satellite
receiver and one or more auxiliary sources, and to quickly and conveniently switch
between same using the existing controls of the car stereo or video system.
A;:cordingly, the present invention addresses these needs by providing a
multimedia device integration system that allows a plurality of after-market
devices, such as CD players, CD changers, digital media devices (e.g., MP3
players, MP4 players, Apple iPod, WMV players, portable media centers, and
other devices), satellite receivers, DAB receivers, auxiliary input sources, video
devices (e.g., DVD players), cellular telephones, or any combination thereof, to be
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.
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SUMMARY OF THE INVENTION

The present invention relates to a multimedia device integration systeni.

One or more after-market audio devices, such as CD players, CD changers, digital
media devices (e.g., MP3 players, MP4 players, WMV players, Apple iPod

5  devices, portable media centers, and other devices), satellite receivers (e.g., XM or
Sirius receivers), digital audio broadcast (DAB) receiver, or auxiliary input
sources, can be connected to and operate with an existing stereo system in an
automobile, such as an OEM car stereo system or an after-market car stereo system
installed in the automobile. The integration system connects to and interacts with

10  the car stereo at any available port of the car stereo, such as a Cb input port, a
satellite input, or other known type of connection. If the car stereo system is an
after-market car stereo system, the present invention generates a signal that is sent

to the car stereo to keep same in an operational state and responsive to external

data and signals. Commands generated at the control panel are received by the

15 present invention and converted into a format recognizable by the after-market
device. The formatted commands are executed by the after-market device, and
audio therefrom is 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

20 formatted information could include information relating to a CD or MP3 track
being played, channel, song, and artist information from a satellite receiver or
DAB recéiver, or video information from one or more external devices connected

to the present invention. The information can be presented as one or more menus,

textual, or graphical prompts for display on an LCD display of the radio, allowing
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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 6f the present
invention.

In an embodiment of the present invention, a dual-input device is provided

5  for integrating both an external audio device and an auxiliary input with an OEM

or aﬂer~1ﬁarket car stereo. The user can select between the external audio device

and the auxiliary input using the controls of the car stereo. The invention can

automatically detect the type of device connected to the auxiliary input, and
integrate same with the car stereo.

10 In another embodiment of the present invention, an interface is provided for

integrating a plurality of auxiliary input sources with an existing car stereo system.

A user can select between the auxiliary sources using the control panel of the car

stereo. One or more after-market audio devices can be integrated with the

auxiliary input sources, and a user can switch between the audio device and the

15 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.

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

20  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 tﬁe after-market

device for exchanging data and audio or video signals between the car stereo or
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video system and the after-market device; means for processing and dispatching
commands for controlling the after-market device from the car sfereo or video
system in a format compatible with the after-market device; and means for
processing and displaying data from the after-market device on a display of the car
5  stereo or video system in a format compatible with the car stereo or video system.
The after—.market device could comprise one or more of a CD changer, CD player,
satellite receiver (e.g., XM or Sirius), digital media device (e.g., MP3, MP4,
WMV, or Apple iPod device), video device (e.g., DVD player), cellular telephone,

or any combination thereof.

10 In another embodiment of the present invention, an interface is provided for
integrating a cellular telephone for use with a car stereo or video system. The
system comprises a car stereo or video system; a cellular telephone external to the
car stereo or video system; an interface connected between the car stereo or video
system aﬁd the cellular telephone for exchanging data and audio or video signals

15 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

20  or video system.

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

comprises a car video system; an after-market video device external to the car
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video system; an interface connected between the car video system and the after-
market video device for exchanging data, audio, and video signals bétween 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
5  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.

The present invention also provides an interface for integrating a plurality

of after-market devices for use with a car stereo or video system using a single

10 interface. In one embodiment, the system comprises an interface in electrical
communication with a car stereo or video system and an after-market device; a
plurality of configuration jumpers in the interface for specifying a first device type
corresponding to the car stereo or video system and a second device type
corresponding to the after-market device; and a plurality of protocol conversion

15  software blocks stored in memory in the interface for converting signals from the
after-market device into a first format compatible with the car stereo or video
system and for converting signals from the car stereo or video system into a second
format compatible with the after-market device, wherein at least one of the
protocol conversion software blocks are selected by the interface using settings of

20  the plurality of configuration jumpers. In another embodiment, the system
comprises an interface in electrical communication with a car stereo or video
system and an after-market device; first and second wiring harnesses attached to

the interface, wherein the first wiring harness includes a first electrical

configuration corresponding to the car stereo or video system and the second
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wiring harness includes a second electrical configuration corresponding to the
after—market device; and a plurality of protocol conversion software blocks stored
in memory in the interface for converting signals from the after-market device into
a first format compatible with the car stereo or video system and for converting
5  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 electrical
configurations of the first and second wiring harnesses. A plurality of wiring

hamesses can be provided for integrating a plurality of devices.

10 The present invention also provides a method for integrating an after-
market device for use with a car stereo or video system, comprising the steps of
interconnecting the car stereo or video system and the after-market device with an
interface; determining a first device type corresponding to the car stereo or video
system and a second device type corresponding to the after-market device; loading

15  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 stereo or video system using the protocol
conversion software block; and converting signals from the car s?ereo or video
system into a second format compatible with the after-market device using the

20  protocol conversion software block.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other important objects and features of the invention will be
apparent from the following Detailed Description of the Invention, taken in
connection with the accompanying drawings, in which:

FIG. 1 is a block diagram showing the multimedia device integration
system of the present invention.

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

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 inte grated with a car radio.

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

FIG. 2e is a block diagram showing an alternate embodiment of the
multimedia device integration system of the present invention, wherein a CD
player and a plurality of auxiliary input sources are integrated with a car radio.

FIG. 2f is a block diagram showing an alternate embodiment of the present
invention, wherein a satellite or DAB receiver and a plurality of auxiliary input

source are integrated with a car radio.

10
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FIG. 2g is a block diagram showing an alternate embodiment of the present
invention, wherein a MP3 player and a plurality of auxiliary input sources are
integrated with a car radio.

5 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.

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

10 FIG. 3b is a circuit diagram showing a device according to the present
inventionlfor integrating both a CD player and an auxiliary input source with a car
radio, wherein the CD player and the auxiliary input are switchable by a user.

FIG. 3c¢ is a circuit diagram showing a device according to the present
invention for integrating a plurality of auxiliary input sources with a car radio.

15 FIG. 3d is a circuit diagram showing a device according to the present
invention for integrating a satellite or DAB receiver with a car radio.

FIG. 4a is a flowchart showing processing logic according to the present
invention for integrating a CD player with a car radio.

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

20  invention for integrating a MP3 player with a car radio.

FIG. 4c¢ is a flowchart 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.

11
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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.

5 FIG. 4f is a flowchart showing processing logic according to the present
invention for integrating a satellite or DAB receiver and one or more auxiliary
input sources with a car radio.

FIG. 4g is a flowchart showing processing logic according to the present
invention for integrating a MP3 player and one or more auxiliary input sources

10  with a car stereo.

FIC. 5 is a flowchart showing processing logic according to the present
invention for allowing a user to switch between an after-market audio device and
one or more auxiliary input sources.

FIG. 6 is a flowchart showing processing logic according to the present

15 invention for determining and handling various device types comnected to the
auxiliary input ports of the invention.

FIG. 7a is a perspective view of a docking station according to the present
invention for retaining an audio device within a car.

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

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

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

of FIGS. 8a-8b.

12
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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.

5 FIG. 11a is a diagram showing an alternate embodiment of the multimedia
device integration system of the present invention for integrating a cellular
telephone for use with a car stereo or video system; FIG. 11b is a flowchart
showing processing logic for integrating a cellular telephone for use with a car
stereo or video system.

10 FIG. 12a is a diagram showing an alternate embodiment of the multimedia
device integration system of the present invention for integrating an after-market
video device for use with a car video system; FIG. 12b is a flowchart showing
processing logic for integrating an after-market video device for use with a car
video system.

15 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.

FIG. 13b is a block diagram showing an alternate embodiment of the

20  multimedia device integration system of the present invention, wherein wiring
hamesses and protocol conversion software blocks are provided for integrating

after-market devices of various types using a single interface.

13
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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.

FIG. 15 is a flowchart showing processing logic of the multimedia device

5 integration system of the present invention for allowing a user to specify one or
more after-market device types for integration using a single interface.

FIG. 16 is a flowchart showing processing logic of the multimedia device
integration system of the present invention for allowing a user to quickly navigate
through a list of songs on one or more after-market devices using the controls of a

10  car stereo or video system.

FIG. 17 is a diagram showing an another embodiment of the present

invention, wherein a plurality of external devices are integrated using a single

interface.

14
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DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a multimedia device integration system.

One or more after-market devices, such as a CD player, CD changer, digital media

player (e.g., MP3 player, MP4 player, WMV player, Apple iPod, portable media

5 center, or other device), satellite receiver, digital audio broadcast (DAB) receiver,

video device (e.g., DVD player), cellular telephone, or the like, can be integrated

with an existing car radio or car video device, such as an OEM or after-market car

stereo or video system. Control of the after-market device is enabled using the car

stereo or car video system, and information from the after-market device, such as

10  channel, artist, track, time, song, and other information information, is retrieved

form the after-market device, processed, and forwarded to the car stereo or car

video system for display thereon. The information channeled to the car stereo or

video system can include video from the external device, as well as graphical and

menu-based information. A user can review and interact with information via the

15 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, and transmitted thereto for execution. Omne 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

20  more auxiliary input channels using the control panel buttons of the car stereo or
video system.

As used herein, the term “integration” or “integrated” is intended to mean

connecting one or more external devices or inputs to an existing car stereo or video

system via an interface, processing and handling signals, audio, and/or video

15
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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 or video system.
Thus, for example, integration of a CD player with a car stereo system allows for
the CD player to be remotely controlled via the control panel of the stereo system,
5 and data from the CD player to be sent to the display of the stereo. Of course,
control of after-market devices can be provided at locations other than the control
panel of the car stereo or video system without departing from the sp@rit or scope of
the present invention. Further, as used herein, the term “inter-operable” is intended
to mean allowing the external audio or video device to receive and process
10 commands that have been formatted by the interface of the present invention, as
well as allowing a car stereo or video system to display information that is
generated by the external audio or video device and processed By the present
invention.  Additionally, by the term “inter-operable,” it is meant allowing a
device that is alien to the environment of an existing OEM or after-market car
15 stereo or video system to be utilized thereby.

Aiso, as used herein, the terms “car stereo” and “car radio” are used
interchangeably and are intended to include all presently existing car stereos,
radios, video systems, such as physical devices that are present at any location
within a vehicle, in addition to software and/or graphically- or display-driven

20  receivers. An example of such a receiver is a software-driven receiver that
operates on a universal LCD panel within a vehicle and is operable by a user via a
graphical user interface displayed on the universal LCD panel. Further, any future
receiver, whether a hardwired or a software/graphical receiver operable on one or

more displays, is considered within the definition of the terms “car stereo” and “car

16
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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 “after-market,” it is
meant any device not installed by a manufacturer at the time of sale of the car.

5 FIG. 1 is a block diagram showing the multimedia device integration (or
interface) system of the present invention, generally indicated at 20. A plurality of
devices and auxiliary inputs can be connected to the interface 20, and integrated
with an OEM or after-market car radio 10. A CD player or changer 15 can be
integrated with the radio 10 via interface 20. A satellite radio or DAB receiver 25,

10  such as an XM or Sirius radio satellite receiver or DAB receiver known in the art,
could be integrated with the radio 10, via the interface 20. Further, an MP3 player
30 could also be integrated with the radio 10 via interface 20. The MP3 player 30
could be any known digital media device, such as an Apple iPod or any other
digital media device. Moreover, a plurality of auxiliary input sources, illustratively
15 indicated as auxiliary input sources 35 (comprising input sources 1 through n, n
being any number), could also be integrated with the car radio 10 via interface 20.
Optionally, a control head 12, such as that commonly used 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,
20  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.

17

Honda Exhibit 1005
Page 457 of 907



WO 2006/094281 PCT/US2006/008043

FIG. 2a is a block diagram of an alternate embodiment of the multimedia
device interface system of the present invention, wherein a CD player/changer 15
is integrated with an OEM or after-market car radio 10. The CD- player 15 is
electrically connected with the interface 20, and exchanges data and audio signals
5  therewith. The interface 20 is electrically connected with the car radio 10, and
exchanges data and audio signals therewith. In a preferred embodiment of the
present invention, the car radio 10 includes a display 13 (such as an alphanumeric,
electroluminescent display) for displaying information, and a plura'lity of control
panel buttons 14 that normally operate to control the radio 10. The interface 20
10  allows the CD player 15 to be controlled by the control buttons 14 of the radio 10.
Further, the interface 20 allows information from the CD player 15, such as track,
disc, timé, and song information, to be retrieved therefrom, processed and

formatted by the interface 20, sent to the display 13 of the radio 10.
Importantly, the interface 20 allows for the remote control of the CD player
15 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 the discs can be selected
therefrom. Moreover, standard CD operational commands, such as pause, play,
20 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.

FIG. 2b is a block diagram showing an alternate embodiment of the present

invention, wherein an MP3 player 30 is integrated with an OEM or after-market
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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 therev;rith. Thus, as shown in FIG. 2b, remote control of

the MP3 player 30 via radio 10 is provided for via interface 20. Tfle MP3 player

5 30 is electronically intercommected with the interface 20, which itself is electrically

interconnected with the car radio 10. The interface 20 allows data and audio

signals to be exchanged between the MP3 player 30 and the car radio 10, and

processes and formats signals accordingly so that instructions and data from the

radio 10 are processable by the MP3 player 30, and vice versa. Operational

10 commands, such as track selection, pause, play, stop, fast forward, rewind, and

other commands, are entered via the control panel buttons 14 of car radio 10,

processed by the interface 20, and formatted for execution by the MP3 player 30.

Data from the MP3 player, such as track, time, and song information, is received

by the interface 20, processed thereby, and sent to the radio 10 for display on

15 display 13. Audio from the MP3 player 30 is selectively forwarded by the
interface 20 to the radio 10 for playing.

FIG. 2c¢ is a block diagram showing an alternate embodiment of the present
invention, wherein a satellite receiver or DAB receiver 25 is integrated with an
OEM or after-market car radio 10 via the interface 20. Satellite/DAB receiver 25

20  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 received by the
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interface 20, processed and formatted thereby, and dispatched to the satellite/DAB
receiver 25 for execution thereby. Information from the satellite/DAB receiver 25,
including time, station, and song information, is received by the interface 20,
processed, and transmitted to the radio 10 for display on display 13. 'Further, audio

5  from the satellite/DAB receiver 25 is selectively forwarded by the interface 20 for
playing by the radio 10.

FIG. 2d is a block diagram showing an alternate embodiment of the present
invention; wherein one or more auxiliary input sources 35 are integrated with an
OEM or after-market car radio 10. The auxiliary inputs 35 can be connected to

10  analog sources, or can be digitally coupled with one or more audio devices, such as
after-market CD players, CD changers, MP3 players, satellite receivers, DAB
receivers, and the like, and integrated with an existing car stereo. Preferably, four
auxiliary input sources are connectable with the interface 20, but any number of
auxiliary input sources could be included. Audio from the auxiliary input sources

15 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 input source from

20  the auxiliary input sources 35 to allow audio therefrom to be forwarded to the radio
10 for playing. Further, the interface 20 determines the type of audio devices
connected to the auxiliary input ports 35, and integrates same with the car stereo

10.
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As mentioned previously, the present invention allows one or more external
audio devices to be integrated with an existing OEM or after-market car stereo,
along with one or more auxiliary input sources, and the user can select between
these sou'rces using the controls of the car stereo. Such “dual input” capability

5 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, wherein any
device connected to one of the inputs is automatically. detected by the present
invention, its device type determined, and the device automatically integrated with
an existing OEM or after-market car stereo. Thus, the present invention is not

10  dependent any specific device type to be commected therewith to operate. For
example, a user can first purchase a CD changer, plug same into a dual interface,
and use same with the car stereo. At a point later in time, the user could purchase
an XM tuner, plug same into the device, and the tuner will automatically be
detected and integrated with the car stereo, allowing the user to select from and

15  operate both devices from the car stereo. It should be noted that such plug and
play capability is not limited to a dual input device, but is provided for in every
embodiment of the present invention. The dual-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

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

to the radio 10. Using the controls 14 of the radio 10, a user can select between the
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CD player 15 and one or more of the inputs 35 to selectively channel audio from
these sources to the radio. The command to select from one of these sources is
received by the interface 20, processed thereby, and the corresponding source is
channeled to the radio 10 by the interface 20. As will be discussed later in greater

5  detail, the interface 20 contains internal processing logic for selecting between
these sources.

FIG. 2f is a block diagram of an alternate embodiment of the present
invention, wherein a satellite receiver or DAB receiver and one or more auxiliary
input sources are integrated by the interface 20 with an OEM or after-market car

10  radio 10. Similar to the embodiment of the present invention illustrated in FIG. 2e
and described earlier, the interface 20 allows a user to select between the
satellite/DAB receiver 25 and one or more of the auxiliary input sources 35 using
the controls 14 of the radio 10. The interface 20 contains processing logic,
described in greater detail below, for allowing switching between the satellite/DAB

15  receiver 25 and one or more of the auxiliary input sources 35.

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 illustrated in FIGS. 2e and 2f and

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

of the auxiliary input sources 35.
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FIG. 2h is a block diagram showing an alternate embodiment of the present

invention, wherein a plurality of auxiliary interfaces 40 and 44 and an audio device

17 are integrated with an OEM or after-market car stereo 10. Importantly, the

present invention can be expanded to allow a plurality of auxiliary inputs to be

5  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, and allows data

and audio from the ports 42 to be exchanged with the car radio 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

10 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 10, allowing commands to be entered

from the car radio 10 (e.g., such as via the control panel 14) for commanding the

device, and information from the device to be displayed by the car radio 10.

Conceivably, by configuring the interfaces 40, 44, and successive interfaces in a

15 tree configuration, any number of devices can be integrated using the present
inventionT

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

20  or input source, in any desired combination, can be integrated by the present

inventionrinto existing car stereo systems. Further, it is conceivable that not only

can data and audio signals be exchanged between the car stereo and any external

device, but also video information that can be captured by the present invention,
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processed thereby, and transmitted to the car stereo for display thereby and
interaction with a user thereat.

Various circuit configurations can be employed to carry out the present
invention. Examples of such configurations are described below and shown in

5  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 plurality of ports J1C1, J2A1, X2, RCH, and LCH are provided for
allowing connection of the interface system of the present invention between an

10  existing car radio, an after-market CD player or changer, or an auxiliary input
source. Each of these ports could be embodied by any suitable electrical connector
known in the art. Port J1C1 connects to the input port of an OEM car radio, such
as that manufactured by TOYOTA, Inc. Conceivably, port JIC1 could be
modified to allow connection to the input port of an after~-market car radio. Ports

15 J2Al1, X2, RCH, and LLCH connect to an after-market CD changer, such as that
manufactured by PANASONIC, Inc., or to an auxiliary input source.

M.icrocontroller U1 is in electrical communication with each of the ports
J1C1, J2A1, and X2, and provides functionality for integrating the CD player or
auxiliary input source connected to the ports J2A1, X2, RCH, and LCH. For

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

Additionally, the microcontroller Ul receives information provided by the CD
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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 radio at port J1C1 under control

5  of one or more user commands and processing logic, as will be discussed in greater
detail, embedded within microcontroller Ul.

In a preferred embodiment of the present invention, the microcontroller Ul
comprises the 16F628 microcontroller manufactured by MICROCHIP, Inc. The
16F628 chip is a CMOS, flash-based, 8-bit microcontroller having an internal, 4

10 MHz internal oscillator, 128 bytes of EEPROM data memory, a
capture/compare/PWM, a USART, 2 comparators, and a programmable voltage
reference. Of course, any suitable microcontroller known in the art can be
substituted for microcontroller Ul without departing from the spirit or scope of the
present invention.

15 A plurality of discrete components, such as resistors R1 through R13,
diodes D1 through D4, capacitors C1 and C2, and oscillator Y1, among other
components, are provided for interfacing the microcontroller Ul with the hardware
connected to the connectors J1C1l, J2Al1, X2, RCH, and LCH. These
components, as will be readily appreciated to one of ordinary skill in the art, can be

20  arranged as desired to accommodate a variety of microcontrollers, and the numbers
and types of discrete components can be varied to accommodate other similar
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.
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FIG. 3b is a diagram showing an illustrative circuit ‘ configuration
according to the present invention, wherein one or more after-market CD changers
/ players and an auxiliary input source are integrated with an existing car stereo,
and wherein the user can select between the CD changer/player and the auxiliary
input usiﬁg the controls of the car stereo. A plurality of connectors are provided,
illustratively indicated as ports J4A, J4B, J3, J5L1, J5R1, J1, aﬁd J2. Ports J4A,
J4B, and J3 allow the audio device interface system of the present invention to be
connected to one or more existing car stereos, such as an OEM car stereo or an
after-market car stereo. Each of these ports could be embodied by any suitable
electrical connector known in the art. For example, ports J4A and J4B can be
connected to an OEM car stereo manufactured by BMW, Inc. Port J3 can be
connected to a car stereo manufactured by LANDROVER, Inc. Of course, any
number of car stereos, by any manufacturer, could be provided. quts 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
J5L.1 and J5R1 allow integration of a standard analog (line-level) source. Of
course, a single standalone CD player or auxiliary input source could be connected
to either of ports J1 or J2.

Microcontroller DD1 is in electrical communication with each of the ports
J4A, J4B, J3, J5L1, 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 buiton or key sequences, initiated by a

user at control panel of the car radio and received at the connectors J4A and J4B
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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

5  the formatted data to the car stereo via connectors J4A and J4B or J3 for display

on the display of the car stereo. Further, the microcontroller DD1 controls

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

auxiliary input. Audio signals provided at the ports J1, J2, J5L1 and J5R1 is

selectively channeled to the car radio at ports J4A and J4B or J3 under control of

10 one or more user commands and processing logic, as will be discussed in greater
detail, embedded within microcontroller DD1.

In a preferred embodiment of the present invention, the microcontroller

DD1 comprises the 16F872 microcontroller manufactured by MICROCHIP, Inc.

The 16F872 chip is a CMOS, flash-based, 8-bit microcontroller havihg 64 bytes of

15 EEPROM data memory, self-programming capability, an ICD, 5 channels of 10 bit

Analog-to-Digital (A/D) converters, 2 timers, capture/compare/PWM functions, a

USART, and a synchronous serial port configurable as either a 3-wire serial

peripherai interface or a 2-wire inter-integrated circuit bus. Of course, any suitable

microcontroller known in the art can be substituted- for microcontroller DD1

20  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 ftriple, two-channel analog multiplexer/demultiplexer

manufactured by FAIRCHILD SEMICONDUCTOR, Inc. Any other suitable
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multiplexer can be substituted for DA3 without departing from the spirit or scope
of the present invention.
A plurality of discrete components, such as resistors R1 through R18,
diodes D1 through D3, capacitors C1-C1l1, and G1-G3, transistors Q1-Q3,
5  transformers T1 and T2, amplifiers LCH:A and LCH:B, oscillator XTAL1,
among other components, are provided for interfacing the microcontroller DD1
and the multiplexer DA3 with the hardware connected to the connectors J4A, J4B,
J3, J5L1, J5R1, J1, and J2. These components, as will be readily appreciated to
one of ordinary skill in the art, can be atranged as desired to accommodate a

10  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 FIG. 3b and described herein is
illustrative in nature, and modifications thereof are considered to be within the
spirit and>scope of the present invention.

15 FIG. 3c is a diagram showing an illustrative circuit configuration for
integrating a plurality of auxiliary inputs using the controls of the car stereo. A
plurality of connectors are provided, illustratively indicated as ports J1, RCHI,
LCH1, RCHZ, LCH2, RCH3, LCH3, RCH4, and LCH4. Port J1 allows the
multimedia device integration system of the present invention to be comnected to

20 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
comnected to an OEM car stereo manufactured by HONDA, Inc., or any other
manufacturer. Ports RCHI1, LCHI1, RCH2, LCH2, RCH3, LCH3, RCH4, and

LCH4 allow connection with the left and right channels of four auxiliary input
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sources. Of course, any number of auxiliary input sources and ports/connectors
could be provided.

Microcontroller Ul is in electrical communication with each of the ports

J1, RCHI1, L.CH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4, and

5 provides functionality for integrating one or more auxiliary input sources

connected to the ports RCH1, LCHI1, RCH2, LCH2, RCH3, LCﬁS, RCH4, and

LCH4 with the car stereo connected to the port J1. Further, the microcontroller

Ul controls multiplexers DA3 and DA4 to allow selection amongst any of the

auxiliary inputs using the controls of the car stereo. Audio signals provided at the

10 ports RCH1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 are
selectively channeled to the car radio at port J1 under control of one or more user
commands and processing logic, as will be discussed in greater detail, embedded
within microcontroller Ul. In a preferred embodiment of the present invention, the
microcontroller U1 comprises the 16F872 microcontroller discussed earlier.

15 Additionally, in a preferred embodiment of the present invention, the multiplexers
DA3 and DA4 comprises the CD4053 triple, two-channel analog
multiplexer/demultiplexer, discussed earlier. Any other suitable microcontroller
and multiplexers can be substituted for U1, DA3, and DA4 without departing from
the spirit or scope of the present invention.

20 A plurality of discrete components, such as resistors R1 through R15,
diodes D1 through D3, capacitors C1-C5, transistors Q1-Q2, amplifiers DA1:A
and DA1:B, and oscillator Y1, among other components, are provided for
interfacing the microcontroller Ul and the multiplexers DA3 and DA4 with the

hardware connected to the ports J1, RCH1, LCH1, RCH2, LCH2, RCH3,

29

Honda Exhibit 1005
Page 469 of 907



WO 2006/094281 PCT/US2006/008043

LCH3, RCH4, and LCH4. These components, as will be readily appreciated to
one of ofdinary 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

5  multiplexers. Thus, the circuit shown in FIG. 3¢ and described herein is
illustrative in nature, and modifications thereof are considered to -be within the
spirit and scope of the present invention.

FIG. 3d is an illustrative circuit diagram according to the present invention
for integrating a satellite receiver with an existing OEM or after-market car stereo

10 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 car radio, such
as that manufactured by KENWOOD, Inc. Port 1 connects to an after-market

15  satellite receiver, such as that manufactured by PIONEER, Inc.

Microcontroller U1 is in electrical communication with each of the ports J1
and J2, and provides functionality for integrating the satellite receiver connected to
the port _Jl with the car stereo connected to the port J2. For example,
microcontroller Ul receives control commands, such as button or key sequences,

20  initiated by a user at control panel of the car radio and received at the connector J2,
processes and formats same, and dispatches the formatted commands to the
satellite receiver via connector J2. Additionally, the microcontroller Ul receives
inforrnatién provided by the satellite receiver via connector J1, processes and

formats same, and transmits the formatted data to the car stereo via connector J2
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for display on the display of the car stereo. Audio signals provided at the port J1 is
selectively channeled to the car radio at port J2 under control of one or more user
commands and processing logic, as will be discussed in greater detail, embedded
within microcontroller U1.

5 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 timers, 2 capture/compare/PWM functions,

10  a synchronous serial port that can be configured as a either a 3-wire serial
peripheral interface or a 2-wire inter-integrated circuit bus, and a USART. Of
course, any suitable microcontroller known in the art can be substituted for
microcontroller Ul without departing from the spirit or scope of the present
invention.

15 A‘ plurality of discrete components, such as resistors R1 through R7,
capacitors C1 and C2, and amplifier A1, among other components, are provided
for interfacing the microcontroller Ul with the hardware connected to the
connectors 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

20  microcontrollers, and the numbers and types of discrete components can be varied
to accommodate other similar controllers. Thus, the circuit shown in FIG. 3d and
described herein is illustrative in nature, and modifications thereof are considered

to be within the spirit and scope of the present invention.
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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

5 described herein is stored in one or more 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

10 100, for integrating a CD player or changer with an existing OEM or after-market
car stereo system. Beginning in step 100, a determination is made as to whether
the existing car stereo is powered on. If a negative determination is made, step 104
is invoked, wherein the present invention enters a standby mode and waits for the
car stereo to be powered on. If a positive determination is made, step 106 is

15  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 106 is re-invoked.

If a positive determination is made in step 106, a CD handling process,
indicated ‘as block 108, is invoked, allowing the CD player/changer to exchange

20  data and audio signals with any existing car stereo system. Beginning in step 110,
a signal is generated by the present invention indicating that a CD player/changer
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. If the
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car 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 dgvice 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
5  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 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
10  stereo. In step 114, data is retrieved by the present invention from the CD
player/chéng,er, including track and time information, formatted, and transmitted to
the car stereo for display by the car stereo. Thus, information produced by the
external CD player/changer can be quickly and conveniently viewed by a driver by
merely viewing the display of the car stereo. After steps 110, 112, and 114 have

15  been executed, control passes to step 116.

In steps 116, the present invention monitors the control panel buttons of the
car stereo for CD operational commands. Examples of such commands include
track forward, track reverse, play, siop, fast forward, rewind, track program,
random track play, and other similar commands. In step 118, if a command is not

20  detected, step 116 is re-invoked. Otherwise, if a command is received, step 118
invokes step 120, wherein the received command is converted into a format
recognizable by the CD player/changer connected to the present invention. For
example, in this step, a command issued from a GM car radio is converted into a

format recognizable by a CD player/changer manufactured by ALPINE, Inc. Any
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conceivable command from any type of car radio can be formatted for use by a CD

player/chgnger of any type or manufacture. Once the 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
5  additional processing can occur.

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

10 step 132, a determination is made as to whether the existing car stereo is powered
on. If a negative determination is made, step 134 is invoked, wherein the present
invention enters a standby mode and waits for the car stereo to be powered on. If a
positive determination is made, step 136 is invoked, wherein a second
determination is made as to whether the car stereo is in a state responsive to signals

15  external to the car stereo. If a negative determination is made, step 136 is re-
invoked.

If a positive determination is made in step 136, an MP3 handling process,
indicated as block 138, is invoked, allowing the MP3 player to exchange data and
audio signals with any existing car stereo system. Beginning in step 140, a signal

20  is generated by the present invention indicating that an MP3 player is present, and
the signal is continuously transmitted to the car stereo. Importantly, this signal
prevents the car stereo from shutting off, entering a sleep mode, or otherwise being
unresponsive to signals and/or data from an external source. In step 142, the audio

channels of the MP3 player are connected (channeled) to the car stereo system,
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allowing audio from the MP3 player to be played through the car stereo. In step
144, data is retrieved by the present invention from the MP3 player, including
track, timé, title, and song information, formatted, and transmitted to the car stereo
for display by the car stereo. Thus, information produced by the MP3 player can
5 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.
In steps 146, the present invention monitors the control panel buttons of the
car stereo for MP3 operational commands. Examples of such commands include
10 track forward, track reverse, play, stop, fast forward, rewind, track program,
random track play, and other similar commands. In step 148, if a command is not
detected, step 146 is re-invoked. Otherwise, if a command is received, step 148
invokes step 150, wherein the received command is converted into a format
recognizable by the MP3 player connected to the present invention. For example,
15 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 command has been formatted,
step 152 is invoked, wherein the formatted command is transmitted to the MP3
20 player an& executed. Step 140 is then re-invoked, so that additional processing can

occur.

FIG. 4c is a flowchart showing processing logic, indicated generally at
160, for integrating a satellite receiver or a DAB receiver with an existing car

stereo system. Beginning in step 162, a determination is made as to whether the
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existing car stereo is powered on. If a negative determination is 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, step 166 is invoked,
wherein a second determination is made as to whether the car stereo is in a state

5 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, indicated as block 168, is invoked, allowing the satellite/DAB
receiver to exchange data and audio signals with any existing car stereo system.

10  Beginning in step 170, a signal is generated by the present invention indicating that
a satellite or DAB receiver is present, and the signal is continuously transmitted to
the car stereo. Importantly, this signal prevents the car stereo from shutting off,
entering a sleep mode, or otherwise being unresponsive to signals and/or data from
an external source. In step 172, the audio channels of the satellite/DAB receiver

15  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 song title,
formatted, and transmitted to the car stereo for display by the car stereo. The

20  information could be presented in one or more menus, or via a graphical interface
viewable and manipulable by the user at the car stereo. Thus, information
produced by the receiver can be quickly and conveniently viewed by a driver by
merely viewing the display of the car stereo. After steps 170, 172, and 174 have

been executed, control passes to step 176.
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In steps 176, the present invention monitors the control panel buttons of the
car stereo for satellite/DAB receiver operational commands. Examples of such
commands include station up, station down, station memory program, and other
similar commands. In step 178, if a command is not detected, sfep 176 is re-

5 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 fro.m a FORD car radio is converted into a format recognizable by a satellite
receiver manufactured by PIONEER, Inc. Any conceivable command from any

10 type of car radio can be formatted for use by a satellite/DAB receiver of any type
or manufacture. Once the command has been formatted, step 182 is invoked,
wherein the formatted command is transmitted to the satellite/DAB receiver and
executed. Step 170 is then re-invoked, so that additional processing can occur.

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

15 190, 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 and waits for the car stereo to
be powered on. If a positive determination is made, step 196 is invoked, wherein a

20 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 196 is
re-invoked.

If a positive determination is made in step 196, an auxiliary input handling

process, indicated as block 198, is invoked, allowing one or more auxiliary inputs
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to be connected (channeled) to the car stereo. Further, if a plurality of auxiliary
inputs exist, the logic of block 198 allows a user to select a desired input from the
plurality of inputs. Beginning in step 200, a signal is generated by the present
invention. indicating that an external device is present, and the signal is
continuously transmitted to the car stereo. Importantly, this signal prevents the car
stereo from shutting off, entering a sleep mode, or otherwise being unresponsive to
signals and/or data from an external source. Then, in step 202, the control panel
buttons of the car stereo are monitored.

In a preferred embodiment of the present invention, each of the one or more
auxiliary input sources are selectable by selecting a CD disc number on the control
panel of the car radio. Thus, in step 204, a determination is made as to whether the
first disc number has been selected. If a positive determination is made, step 206 is
invoked, wherein the first auxiliary input source is connected (channeled) to the car
stereo. If a negative determination is made, step 208 is invoked, wherein a second
determination is made as to whether the second disc number has been selected. If
a positive determination is made, step 210 is invoked, wherein the second auxiliary
input source is connected (channeled) to the car stereo. If a negative determination
is made, step 212 is invoked, wherein a third determination is made as to whether
the third disc number has been selected. If a positive determination is made, step
214 is invoked, wherein the third auxiliary input source is connected (channeled) to
the car stereo. If a negative determination is made, step 216 is invoked, wherein a
fourth determination is made as to whether the fourth disc number has been
selected. If a positive determination is made, step 218 is invoked, wherein the

fourth auxiliary input source is connected (channeled) to the car stereo. If a
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negative determination is made, step 200 is re-invoked, and the process disclosed
for block 198 repeated. Further, if any of steps 206, 210, 214, or 218 are executed,
then step 200 is re-invoked and block 198 repeated.
The process disclosed in block 198 allows a user to select from one of four
5  auxiliary input sources using the control buttons of the car stereo. Of course, the
number of auxiliary input sources conmnectable 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 using corresponding selection key(s)
or keystroke(s) on the control panel of the radio. Moreover, any desired keystroke,
10 selection sequence, or button(s) on the control 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.
FIG. 4e is a flowchart showing processing logic, indicated generally at
220, for integrating a CD player and one or more auxiliary input sources with a car
15  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 tﬁe present invention enters a standby mode and waits for thie car stereo to
be powered on. If a positive determination is made, step 226 is invoked, wherein a
second determination is made as to whether the car stereo is in a state responsive to
20  signals external to the cars stereo. If a negative determination is made, step 226 is
re-invoked.
If a positive determination is made in step 226, then step 228 is invoked,
wherein a signal is generated by the present invention indicating that an external

device is present, and the signal is continuously transmitted to the car stereo.
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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 230, a determination is made as to whether a CD player is
present (z e., whether an external CD player or changer is connected to the
multimedia device integration system of the present invention). ’ If a positive
determination is made, steps 231 and 232 are invoked. In step 231, the logic of
block 108 of FIG. 4a (the CD handling process), described earlier, is invoked, so
that the CD player/changer can be integrated with the car stereo 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-invokes step 228, so that further
processing can occur. Otherwise, if a positive determination is made (i.e., the user
desires to switch from the external CD player/changer to one of the auxiliary input
sources), step 236 is invoked, wherein the audio channels of the CD player/changer
are disconnected from the car stereo. Then, step 238 is invoked, wherein the logic
of block 198 of 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 230 (no extemal CD
player/changer is connected to the present invention), then step 238 i‘s 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.
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FIG. 4f is a flowchart showing processing logic, indicated generally at 240,
for integrating a satellite receiver or DAB receiver and one or more auxiliary input
sources with a car radio. Beginning in step 242, a determination is made as to
whether the existing car stereo is powered on. If a negative determination is made,

5  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.

10 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.
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

15  source. Then, in step 250, a determination is made as to whether a satellite
receiver or DAB receiver is present (i.e., whether an external satellite receiver or
DAB receiver is connected to the multimedia device integration system of the
present invention). If a positive determination is made, steps 251 and 252 are
invoked. In step 251, the logic of block 168 of FIG. 4c (the satellite/DAB receiver

20  handling process), described earlier, is invoked, so that the satellite receiver can be
integrated with the car stereo and utilized by a user. In step 252, a sensing 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 satellite receiver to one or more auxiliary
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input sources. Step 254 is then invoked, wherein a determination is made as to
whether such a sequence has been initiated. If a negative determination is made,
step 254 re-invokes step 258, so that further processing can occur. Otherwise, if a
positive determination is made (i.e., the user desires to switch from the external
satellite/DAB receiver to one of the auxiliary input sources), step 256 is invoked,
wherein the audio channels of the satellite receiver are disconnectea 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
determina;tion is made in step 250 (no external satellite/ DAB receiver is connected
to the present invention), then step 258 is invoked, and the system goes into
auxiliary mode. The user can then select from one or more auxiliary input sources
using the controls of the radio.

FIG. 4g is a flowchart showing processing logic according to the present
invention for integrating an MP3 player and one or more auxiliary input sources
with a car stereo. Beginning 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 state
responsive to signals external to the car stereo. If a negative determination is
made, step 266 is re-invoked.

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

wherein a signal is generated by the present invention indicating that an external
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device is present, and the signal is continuously transmitted to the car stereo.
Importantly, this signal prevents the car stereo from shutting off, eﬁtering 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

5  present (i.e., whether an external MP3 player is connected to the multimedia device
integratioﬁ 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 earlier, is invoked, so that the MP3 player can

be integrated with the car stereo and utilized by a user. In step 272, a sensing

10  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 MP3 player 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,

15 step 274 re-invokes step 278, so that further processing can occur. Otherwise, if a
positive determination is made (i.e., the user desires to switch from the external

MP3 player to one of the auxiliary input sources), step 276 is invoked, wherein the
audio channels of the MP3 player are disconnected from the car stereo. Then, step

278 is invoked, wherein the logic of block 198 of FIG. 4d (the auxiliary input

20  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 (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.
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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

5  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

10

Ne N Ne N

Radio requests changer to STOP
Decoding 6805183801004C message

(exit PLAY mode)

Encode_RD_stop msg:

15

20

25

30

35

40

45

movlw 0x68

xorwf BMW_Recv_buff,W

skpz
return

movlw 0x05

xorwf BMW_ Recv_pbuff+l,W

skpz
return

movliw 0x18

xorwf BMW_Recv_buff+2,W

skpz
return

movliw 0x38

xorwf BMW_Recv_buff+3,W

skpz
return

movlw 0x01

xorwf BMW_Recv_buff+4,W

skpz
return

tstf BMW_Recv_buff+5

skpz
return

movlw 0x4C

xorwf BMW_Recv_buff+6,W
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skpz
return

bsf BMW_Recv_STOP_msg
return

The code portion shown in Table 1 receives a STOP command issued by a
BMW stereo, in a format proprietary to BMW stereos. Preferably, the received
command is stored in a first buffer, 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 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 retrieviﬁg information
from an after-market audio device, and converting same into a format compatible
with the car stereo for display thereby. Such logic can be applied to convert any
data from the external device for display on the car stereo. For purposes of
illustratioh, 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:

Table 2

PCT/US2006/008043

Changer replies with STOP confirmation
Encoding 180A68390002003F0001027D message

e me N

Load_CD stop _msg:
movlw 0x18
movwf BMW_Send buff

movlw 0x0A
movwf BMW_Send buff+l

movlw 0x68
movwf BMW_Send buff+2

movlw 0x39
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movwf BMW_Send buff+3

movlw 0x00 ;jcurrent status_XX=00, power
off

movwE BMW_Send buff+4

movlw 0x02 ;jcurrent status_YY=02, power
off

movwf BMW_Send_buff+5

clrf BMW_Send buff+6 ; separate field, always =0

movfw BMW_MM stat jcurrent status_MM , magazine
config

movwf BMW_Send buff+7

clrf BMW_Send buff+8 ;separate field, always =0

movEiw BMW_DD stat ;jcurrent status_DD , current
disc

movwf BMW_Send buff+9

moviw BMW_TT_ stat ;current status_TT , current
track

movwf BMW_Send buff+10

xorwf BMW_Send buff+9,W ;calculate check sum
xorwf BMW_Send buff+8,W

xorwf BMW_Send buff+7,W

xorwf BMW_Send buff+6,W

xorwf BMW_Send buff+5,W

xorwf BMW_Send buff+4,w

xorwf BMW_Send buff+3,W

xorwf BMW_Send buff+2,W

xorwf BMW_Send buff+l,W

xorwf BMW_Send buff,W

movwf BMW_Send buff+ll ;store check sum

movlw D'12" ;12 bytes total
movwf BMW_Send cnt

bsf BMW_Send_on ;ready to send
return

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
informatipn, current disc, and current track information from the CD changer, and

constructs a response containing this information. Then, a checksum is calculated
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and stored in another buffer. The response and checksum are in a format
compatible with the BMW stereo, and are ready for dispatching to the car stereo.

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

Table 3

//decoding Ford "play" command :41-C0-80-CA-0l+

if ( ACP_rx_ready == ON ) {
ACP_rx ready OFF;
ACP_rx taddr ACP_rx_buff[l];
ACP_rx_saddr ACP_rx_buff[2];
ACP_rx_datal ACP_rx buff[3];
ACP_rx_data2 ACP_rx_buff[4];
ACP_rx data3 ACP_xrx_buff([5];
if ( (ACP_rx_saddr == 0x80) ) {

switch ( ACP_rx_taddr ) {
case 0xCO:
if | ACP_rx_datal == 0xCA)

I A O |

{
if ( ACP_rx_ data2

== 0x01 ) {
flags.ACP_play reg = 1;

break;

break;

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 compatible with the Apple iPod

device, and the command is sent to the Apple iPod for execution thereby:
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Table 4
// encoding iPod "play/pause" command OxFF 0x55 0x03 0x02 0x00
0x01 OxFA
5 if ( iPod_play req == ON ) {
iPod_play req = OFF;
iPod_tx_data[0] = 0x55;
iPod_tx_data[l] = 0x03;
iPod_tx_data[2] = 0x02;
10 iPod_tx_data[3] = 0x00;
iPod_tx data[4] = 0x01;
iPod_tx counter = 5;
iPod_ tx_ready = ON;

15

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

20  using the C programming language, it is to be expressly understood that any low or
high level language known in the art could be utilized without departing from the
spirit or scope of the invention. It will be appreciated that various other code
portions can be developed for converting signals from any after-market or OEM
car stereo for use by an after-market external audio device, and vice versa.

25 FIG. 5 is a flowchart showing processing logic, indicated génerally 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 connected audio devices, such as an
external CD player/changer, MP3 player, satellite receiver, DAB receiver, or the

30  like, and activate one or more auxiliary input sources. A selection sequence,
initiated by the user at the control panel of the car stereo, allows such switching.
Beginning in step 302, the buttons of the control panel are monitored. In step 304,

a determination is made as to whether a “Track Up” button or sequence has been
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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.

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

In the event that a positive determination is made in step 304, step 308 is
invoked, Wherein the present invention waits for a predetermined period of time
while monitoring the control panel buttons for additional buttons or sequences. In

10  a preferred embodiment of the present invention, the predetermined period of time
is 750 milliseconds, but of course, other time durations are considered within the
spirit and scope of the present invention. In step 310, a determination is made as to
whether the user has initiated a “Track Down” button or sequence at the control
panel of the car stereo within the predetermined time period. These sequences can

15 be used for a CD player, MP3 player, or any other device. If a negative
determination is made, step 312 is invoked. In step 312, a determination is made
as to whether a timeout has occurred (e.g., whether the predetermined period of
time has expired). If a negative determination is made, step 308 is re-invoked.
Otherwise, is a positive determination is made, step 312 invokes step 306, so that

20 any buttons or key sequences initiated by the user that are not a “T: rack Down”
command are 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 sequence has been initiated within the predetermined time
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period), then step 314 is invoked. In step 314, the audio channels of the audio
device are disconnected, and then step 316 is invoked. In step 316, the logic of
block 198 of FIG. 4d (the auxiliary input handling process), discussed earlier, is
invoked, so that the user can select from one of the auxiliary input sources in
5  accordance with the present invention. Thus, at this point in time, the system has
switched, 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,

10 button depress, or any other action, can be sensed in accordance with the present
invention and utilized for switching modes.

When operating in auxiliary mode, the present invention provides an
indication on the display of the car stereo corresponding to such mode. For
example, the CD number could be displayed as “1”, and the track number

15  displayed as “99,” thus indicating to the user that the system is operating in
auxiliary mode and that audio and data is being supplied from an auxiliary input
source. Of course, any other indication could be generated and diéplayed on the
display of the car stereo, such as a graphical display (e.g., an icon) or textual
prompt.

20 FIG. 6 is a flowchart showing processing logic, indicated generally at 320,
for determining and handling various device types connected to the auxiliary input
ports of the invention. 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 step 322, the control panel buttons of
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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
5  auxiliary input is sensed by the present invention. Then, step 326 is invoked.

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 (thg CD handling
process), discussed earlier, is executed, and the CD player is integrated with the car

10  stereo. If a negative determination is made in step 326, then step 330 is invoked.
In step 330, a determination is made as to whether the device connected to the
auxiliary input is an MP3 player. If a positive determination is made, step 334 is
invoked, wherein the logic of block 138 if FIG. 4b (the MP3 hanciling process),
discussed earlier, is executed, and the MP3 player is integrated with the car stereo.

15 If a negative determination is made in step 330, then step 336 is invoked. In step
336, a determination is made as to whether the device connected to the auxiliary
input is a-satellite receiver or a DAB receiver. If a positive determination is made,
step 338 is invoked, wherein the logic of block 168 of FIG. 4¢ (the satellite/ DAB
receiver handling process), discussed earlier, is executed, and the satellite receiver

20  is integrated with the car stereo. If a negative determination is made in step 336,
step 322 is re-invoked, so that additional auxiliary input selections can be
monitored and processed accordingly. Of course, process 320 can be expanded to
allow other types of devices connected to the auxiliary inputs of the present

invention to be integrated with the car stereo.
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The present invention can be expanded for allowing video information
generated by an external device to be integrated with the display of an existing
OEM or after-market car stereo. In such a mode, the invention accepts RGB
(red/green/blue) input signals from the external device, and converts same to

5  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
invention can accept composite input signals from an external device, and convert
same to RGB signals for display on the car stereo. Further, informgtion from the
external device can be formatted and presented to the user in one or more graphical

10 user interfaces or menus capable of being viewed and manipulated on the car
stereo.

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

15 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 inclu('les a top portion 402 hingedly connected at a rear portion 408 to a bottom
portion 404, preferably in a clam-like configuration. A portable audio device 410,
such as the SKYFI radio distributed by DELPHI, Inc., is physically and electrically
20  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 video device could also be docked
using the docking station 400, and tabs 413 can be provided for holding the

docking station 400 in place against a portion of a car. Conceivably, the docking
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station 400 could take any form, such as a sleeve-like device for receiving and

retaining a portable audio device and having a docking portion for electrically and
mechanically mating with the audio device.

FIG. 7b is an end view showing the rear portion 408 of the docking station

5 400 of FIG. 7a. A hinge 414 connects the top portion and the bottom portions of

tile docking station 400. A data port 416 is provided for interfacing with the audio

device docked within the station 400, and is in electrical communication therewith.

In a preferred embodiment of the present invention, the data port 416 is an RS-232

serial or USB data port that allows for the transmission of data with the audio

10 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 orv video device contained within the docking station 400, such as

FIREWIRE, D2B, MOST, CAN, USB/USB2, IE Bus, T Bus, I Bus, or any other

15 bus technology known in the art. It should be noted that the present invention can

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

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

system.

FIGS. 8a-8b are perspective views of another embodiment of the docking

20  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 FIG. 8a, the docking station 500

includes a base portion 530, a bottom member 515 interconnected with the base

portion 530 at an edge thereof, and a top member 510 hingedly interconnected at
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an edge to the base portion 530. The top member 510 and the botto?n member 515
define a cavity for docking and storing a portable audio device 520, which could be
a portable CD player, MP3 player, satellite (e.g., XM, SIRIUS, or other type)
tuner, or any other portable audio device. The docking station 500 would be
5 configured to accommodate a specific device, such as an IPOD from Apple

Computer, Inc., or any other portable device.

The multimedia device integration system 540, in the form of a circuit
board, is housed within the base portion 530 and performs the integration functions
discussed herein for integrating the portable device 520 with an existing car stereo

10 or car video system. The integration system 540 is in communication with the
portable device 520 via a connector 550, which is connected to a port on the device
520, and a cable 555 interconnected between the connector 550 and the integration
system 540. The connector 550 could be any suitable connector and can vary
according to the device type. For example, a MOLEX, USB, or any other

15 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.
Altemati\}ely, the integration system could wirelessly communicate with the car
stereo or car video system. A transmitter could be used at the integration system to -
communicate with a receiver at the car stereo or car video system. Where

20  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

for use with a car stereo. Further, the docking station 500 could be positioned at
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any desiréd location within a vehicle, including, but not limited to, the vehicle
trunk.
As shown in FIG. 8b, the top member 510 can be opened in the general
direction indicated by arrow A to allow for access to the portable audio device 520.
5 In this fashion, the device 520 can be quickl}; accessed for any desired purpose,
such as for inserting and removing the device 520 from the docking station 500, as
well as for providing access to the controls of the device 520.
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

10 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.

The integration system of the present invention provides for control of a
portable audio or video device, or other device, through the controls of the car

15 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
aﬁer-market device and a car stereo or video system can be accorhplished using
known wireless technologies, such as Bluetooth.

20 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 is incorporated within a car stereo or car video
system 610. The interface 630 is in electrical communication with the control

panel buttons 620, display 615, and associated control circuitry 625 of the car
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stereo or video system 610. The interface 630 could be manufactured on a separate

printed circuit board positioned within the stereo or video system 610, or on one or

more existing circuit boards of the stereo or video system 610. An after-market

device 635 can be put into electrical communication with the interface 630 via a

5  port or connection on the car stereo or video system 610, and integrated for use
with the car stereo or video system 610. |

The device 635 can be controlled using the control panel buttons 620 of the

car stereo or video system 610, and information from the device 635 is formatied

by the interface 630 and displayed in the display 615 of the car stereo or video

10  system 6i0. 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 well as one or more auxiliary input sources 640. The after-market

15  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

20  or 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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FIG. 11a is a diagram showing an alternate embodiment of the present
invention, indicated generally at 645, wherein a cellular teleiohone 670 is
intergrated for use with a car stereo. The telephone 670 is in electrical
communication with the interface 665, which receives data from the cellular

5  telephone and formats same for displaying on the display 650 of the car stereo or
video sysfem 660. Commands for controlling the telephone 670 can be entered
using the control panel buttons 655 of the car stereo or video system 660. The
commands are processed by the interface 665, converted into a format (protocol)
compatible with the telephone 670, and transmitted to the telephone 670 for

10  processing thereby. Additionally, audio from the telephone 670 can be channeled
to the car stereo or video system 660 via the interface 665 and 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

15  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 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

20  include one or more of the circuits disclosed in FIGS. 3a-3d and modified for use
with the cellular telephone 670.

FIG. 11b is a flowchart showing processing logic, indicated generally at
647, for integrating a cellular telephone with a car radio. Begiming in step 649, a

determination is made as to whether the existing car stereo is powered on. If a
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negative determination is made, step 651 is invoked, wherein the present invention
enters a s%andby mode and waits for the car stereo to be powered on. If a positive
determination is made, step 653 is invoked, wherein a second determination is
made as to whether the car stereo is in a state responsive to signals external to the
5  carstereo. Ifa negative determination is made, step 649 is re-invoked.

If a positive determination is made in step 653, a cellular telephone
handling process, indicated as block 661, is invoked. Beginning in step 654, a
signal is generated by the present invention indicating that a cellular telephone is
present, and the signal is continuously transmitted to the car stereo. Importantly,
10  this signal prevents the car stereo from shutting off, entering a sleep mode, or
otherwise being unresponsive to signals and/or data from an external source. In
step 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
15  the cellular telephone, such as song information corresponding to one or more
songs downloaded onto the cellular telephone. After steps 654, 657, and 659 have

been executed, control passes to step 663.
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
20  is not detected, step 663 is re-invoked. Otherwise, if a command is received, step
663 invokes step 667, wherein the received command is converted into a format
recognizable by the cellular telephone connected to the present invention. Once

the command has been formatted, step 669 is invoked, wherein the formatted
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command is transmitted to the cellular telephone and executed. Step 654 is then
re-invoked, so that additional processing can occur.

FIG. 12a is a diagram showing an alternate embodiment of the present

invention, indicated generally at 675, wherein an after-market video device 695 is

5  integrated for use with a car video system 685. The after-market video device 695

could comprise a portable DVD player, digital video (DV) camera, digital camera,

or any other video device. The interface 690 receives output vide;) signals from

the device 695, and converts same for display on one or more displays 680 (e.g.,

LCD seat-back displays in a minivan, fold-down displays mounted on the roof of a

10 vehicle, vehicle navigation displays, etc.) of the car video system 685. The

interface 690 could convert between composite and red/green/blue (RGB) video

signals, and vice versa, using commercially-available video format conversion

chips such as the TDA8315, TDA4570, TDA3 567, TDA3566A, and TDA3569A

video conversion chips manufactured by Philips Corp., and the AL251 and AL250

15  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 processing. The device 675 could include one or more of

20  the circuits disclosed in FIGS. 3a-3d and modified for use with the video device

695,
FIG. 12b is a flowchart showing processing logic, indicated generally at
671, for integrating an after-market video device with a car video system.

Beginning in step 673, a determination is made as to whether the existing car video
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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 a

5  state responmsive to signals external to the car video system. If a negative
determination is made, step 673 is re-invoked.

If a positive determination is made in step 677, an after-market video

device handling process, indicated as block 687, is invoked. Beginning in step

679, a signal is generated by the present invention indicating that an external

10  device is present, and the signal is continuously transmitted to the car video

system. Importantly, this signal prevents the car video system from shutting off,

entering a sleep mode, or otherwise being unresponsive to signals and/or data from

an external source. In step 681, the audio and video channels of the after-market

device are connected (channeled) to the car video system, allowing audio and

15 video from the after-market device to be played through the car vidco 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.

In step 683, the present invention monitors the car video system for after-

20 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
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command is transmitted to the after-market video device and executed. Step 679 is

then re-invoked, so that additional processing can occur.
FIG. 13a is a block diagram showing an alternate embodiment of the
multimedia device integration system 710 of the present invention, wherein
5  configuration jumpers 720 and protocol conversion software blocks 724 are
provided for integrating after-market devices of various types using a single
interface.” The jumpers 720 can be set to a plurality of different settings, each of
which corresponds to an after-market device of a specific type (e.g., CD changer,
CD player, digital media player, satellite radio, video device, cellular telephone,
10 etc.) or from a specific manufacturer. Additionally, the jumpers 720 can be used to
specify one or more device or manufacturer types for the car stereo or video
system 705. The settings of the configuration jumpers 720 correspond to one or
more protocol conversion software blocks 724 stored in memory (e.g.,
programmable flash memory, ROM, EEPROM, etc.) 725 of the interface 710.
15  Each of the software blocks 724 controls the interface circuitry 715 and contains
instructions for converting data from the device 707 into a format cémpatible 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 second block could contain software
20 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

61

Honda Exhibit 1005
Page 501 of 907



WO 2006/094281 PCT/US2006/008043

include one or more of the circuits shown in FIGS. 3a-3d, with modifications
depending upon the device types of the devices 705 and 707.

FIG. 13b is a block diagram showing an alternate embodiment of the

multimedia device integration system of the present invention, wherein wiring

5 hamesses 727 and 728 and protocol conversion software blocks 729 are provided

for integrating multimedia devices of various types using a single interface 726. In

this embodiment, the electrical configurations (pinouts) of each of the harnesses

727 and 728 correspond to car stereo / video systems and after-market devices of

specific types and made by specific manufacturers (e.g., harness 727 could

10  correspond to a BMW car stereo, and harness 728 could correspond to an ALPINE

satellite tuner). The electrical configurations (pinouts) of the harnesses are utilized

by the interface 726 to retrieve a specific protocol conversion software block 729

that allows communication between the devices. The interface 726 could be

provided with a plurality of protocol conversion software blocks pre-loaded into

15  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.

FIG. 14 is a flowchart showing processing logic, indicated generally at

20 730, 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 jumper settings
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or the harness types connected to the interface and discussed with respect to FIGS.

13a and 13b. Then, in step 740, a protocol conversion software block is selected

from blocks of conversion software (e.g., from the blocks 725 and 729 shown in

FIGS. 13a and 13b). In step 745, instructions are converted usiﬁg the selected

5 conversion block to allow the car stereo or video system to operate with the
multimedia device.

FIG. 15 is a flowchart showing processing logic, indicated generally at

750, of the multimedia device integration system of the present invention for

allowing a user to specify one or more after-market device types for integration

10  using a single interface. In step 770, a user is provided with one or more lists of

devices to be integrated, which are displayed on the display 760 of the car stereo or

video device 755. Then, in step 775, using the buttons 765 of the car video device,

the user can specify the type of multimedia device to be integrated (e.g., by

scrolling through the lists). Additionally, the device type could be specified using

15  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 type

20  displayed by the car stereo or video system. If a negative determination is made,

step 790 is invoked, wherein a determination is made as to whethér the user has

specified a device type. If a negative determination is made, step 775 is re-invoked

so that the user can specify a device type. If a positive determination is made, step

795 is invoked, wherein a protocol conversion software block is selected from
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memory corresponding to the device specified by the user. In step 800, the

protocol conversion software block is mapped to a logical address in memory.

Then, in step 805, instructions to be exchanged between the car stereo or video

system and the after-market device are converted using the software block to allow

5  communication between the devices using compatible formats. Accordingly, the

logic of FIG. 15 allows a single interface having multiple protocol conversion

software blocks to be used integrate a plurality of after-market devices with a car
stereo or video system.

FIG. 16 is a flowchart showing processing logic of the multimedia device

10  integration system of the present invention, indicated generally at 810, for allowing

a user to quickly navigate through a list of songs on one or more after-market

devices using the controls of a car stereo or video system (fast navigation

technique). This method allows a user to quickly select a song from’a list of songs

available on an after-market device for playing on the car stereo or video system,

15  and could be applied for use with any type of after-market device, including, but

not limited to, a digital media player such as an MP3 player or Apple iPod player.

Beginning in step 812, a user is provided with a list of alphanumerié 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

20  desired alphanumeric character, which can be specified by scrolling through the

list using‘ one or more controls of the car stereo or video 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 direcily enter the desired alphanumeric character.
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When the desired alphanumeric character has been specified, in step 816 a
remote database is queried using the alphanumeric character. The remote database
could comprise a list of songs stored in one or more after-market devices integrated

5 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 the user. For example,
if the user specified the letter “A,” the list could include all songs in the remote
database having titles (or artists) beginning with the letter “A.” In step 820, a

10  determination is made as to whether a desired song appears in the list and is
immediately viewable by the user, without requiring the user to scroll through the
list. If a positive determination is made, step 822 is invoked, wherein the desired
song is selected by the user and retrieved from the after-market device for playing

on the car stereo or video system.

15 In the event that a negative determination is made in step 820, step 824 is
invoked, wherein the user can specify an additional alphanumeric character using
the car stéreo or video 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,

20  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 matches is presented to the user at the car stereo or video system. In step

830, a determination is made as to whether the desired song appears in the list and
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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
aesired song for retrieval from the after-market device and playing on the car
stereo or video system. If a negative determination is made, step 832 is invoked,

5  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 additional alphanumeric characters for

10 querying the remote database. If a positive determination is made (threshold met),
then processing terminates and the user must scroll through the list of retrieved

songs or repeat the processing disclosed in FIG. 16 to begin a new query.

FIG. 17 is a diagram showing an another embodiment of the present

invention, indicated generally at 850, wherein a plurality of external devices are

15  integrated using a single interface 852. Any desired number or combination of
devices can be integrated for use with a car stereo or video system using the
interface 852. The interface 852 houses a plurality of ports 858 for connecting any
desired number of external devices, and a port 856 for connection with a car stereo

or video system. The ports 858 and 856 could be any suitable type of input port,

20  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.
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As shown in FIG. 17, a CD player 860, a digital media device 862, a
satellite tuner 864, a video device 866, a cellular phone 868, and an auxiliary input
870 are connected to the interface 852 and integrated for use with a car stereo or
video system. The CD player 860 could comprise any desired CD player or
5  changer. The digital media device 862 could comprise any portable digital media
device, such as an Apple iPod, MP3 player, MP4, player, WMV piayer, portable
music center, or any other desired device. The satellite tuner 864 could comprise
any desired satellite tuner, such as an XM or Sirius tuner. The video device 866
could comprise any desired video device, such as a DVD player. The cellular
10  phone 868 could comprise any cellular telephone capable of downloading and
storing music or video files. The auxiliary input 870 could comprise any desired
external device. Any desired number of interfaces 852 could be interconnected
(“daisy-chained”). Further, the interface 852 could form part of an existing car
stereo or video system. Control of the external devices connected to the interface

15 852 is provided through the car stereo or video system.
Having thus described the invention in detail, it is to be understood that the

foregoing description is not intended to limit the spirit and scope thereof.
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CLAIMS

‘What is claimed is:

1. A multimedia device integration system comprising:
a car stereo system;
an after-market device external to the car stereo system;

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

signals between the car stereo system and the after-market device;

means for processing and dispatching commands for controlling the after-
market device from the car stereo system in a format compatible with the after-

market device; and

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 changer, digital media player, Digital Audio Broadcast (DAB) receiver,

satellite receiver, or a cellular telephone.

3. The apparatus of claim 2, wherein the digital media player comprises an

MP3 player, an MP4 player, WMV player, or an Apple iPod.

4. The apparatus of claim 1, further comprising one or more auxiliary input

sources commected to the interface.
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5. A multimedia device integration system comprising:
a car stereo system;
a eellular telephone external to the car stereo system;

5 an interface connected between the car stereo 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 cellular

10  telephone; and

means for processing and displaying data from the cellular telephone on a

display of the car stereo system in a format compatible with the car stereo system.

6. The apparatus of claim 5, further comprising songs or music downloadable

through the cellular telephone.

15 7. The apparatus of claim 6, wherein the songs or music are playable through

the car stereo system using the interface.
8. A multimedia device integration system comprising:
a car video system;

a cellular telephone external to the car video system;
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an interface connected between the car video system and the cellular
telephone for exchanging data, audio, and video signals between the car video

system and the cellular telephone;

means for processing and dispatching commands for controlling the cellular
5 telephone from the car 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 video system in a format compatible with the car video system.

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

10 through the cellular telephone.

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

the car video system using the interface.

11. A multimedia device integration system comprising:
a car video system;
15 an after-market video device external to the car video system;

an interface connected between the car video system and the after-market
video device for exchanging data, audio, and video signals between the car video

system and the after-market video device;

means for processing and dispatching commands for controlling the after-
20  market video device from the car video system in a format compatible with the

after-market video device; and
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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.

12. The apparatus of claim 11, wherein the after-market video device

5  comprises a DVD player.

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

video system.
14. A multimedia device integration system comprising:

an interface in electrical communication with a car stereo system and an

10  after-market device;

a plurality of configuration jumpers 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

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

15  interface for converting signals from the after-market device into a first format
compatibie 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.
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15. The system of claim 14, wherein the plurality of protocol conversion
software blocks allow a plurality of after-market devices to integratéd with the car

stereo system.

16. The system of claim 14, wherein the plurality of configuration jumpers are

5  settable by a user.
17. A multimedia device integration system comprising:

an interface in electrical communication with a car video system and an

after-market device;

a plurality of configuration jumpers in the interface for specifying a first
10 device type corresponding to the car video system and a second device type

corresponding to the after-market device; and

a plurality of protocol conversion software blocks stored in memory in the
interface for converting signals from the after-market device into a first format
compatible with the car video system and for converting signals from the car video

15 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.

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

20  video system.
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19. The system of claim 17, wherein the plurality of configuration jumpers are

settable by a user.

20. A multimedia device integration system comprising;:

an interface in electrical communication with a car stereo system and an

5  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 system and the second wiring harness includes a second electrical

configuration corresponding to the after-market device; and

10 a plurality of protocol conversion software blocks stored in memory in the
interface for converting signals from the after-market device into a first format
compatible with the car stereo 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

15  interface using the first and second electrical configurations of the first and second

wiring harnesses.

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:

20 an interface in electrical communication with a car video system and an

after-market device;
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first and second wiring harnesses attached to the interface, wherein the first
wiring harness includes a first electrical configuration corresponding to the car
video system and the second wiring harness includes a second electrical

configuration corresponding to the after-market device; and

5 a plurality of protocol conversion software blocks stored in memory in the
interface for converting signals from the after-market device into a first format
compatible with the car video system and for converting signals from the car video
system into a second format compatible with the after-market device, wherein at
least one of the protocol conversion software blocks are selected by the interface

10  using the.first and second electrical configurations of the first and second wiring

harnesses.

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

15  system comprising:

interconnecting the car stereo system and the after-market device with an

interface;

determining a first device type corresponding to the car stereo system and a

second device type corresponding to the after-market device;

20 loading a protocol conversion software block from memory in the interface

using the first and second device types;
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converting signals from the after-market device into a first format
compatible with the car stereo system using the protocol conversion software

block;

converting signals from the car stereo system into a second format
5 compatible with the after-market device using the protocol conversion software

block; and

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
10  second device types comprises determining jumper settings of the interface,

wherein the jumper settings correspond to the first and second device types.

26. The method of claim 24, wherein the step of determining the first and
second device types comprises determining electrical configurations of wiring
harnesses attached to the interface, wherein the electrical configurations

15  correspond to the first and second device types.

27. The method of claim 24, wherein the step of determining the first and
second device types comprises allowing the user to specify a device type of the

after-market device using the car stereo system.
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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;

5 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;

converting signals from the after-market device into a first format
10  compatible with the car video system using the protocol conversion software

block;

converting signals from the car video 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 video system and the after-

market device.

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

correspond to the first and second device types.

5 31.  The method of claim 28, 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 video system.

32. A method for retrieving a song from an after-market device from a car

stereo system comprising;:

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

car stereo system;

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

15  adsplay of the car stereo system; and

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

matching songs for playing the desired song on the car stereo system.

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

20  system.
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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
5  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.
36. A multimedia device integration system comprising:
a car audiovisual system;
10 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
15  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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AUDIO DEVICE INTEGRATION SYSTEM

SPECIFICATION
BACKGROUND.QF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to an audio device integration system. More
specifically, the present invention relates to an audio device integration system for
integrating after-market components such as satellite receivers, CD players, CD
changers, MP3 players, Digital Audio Broadcast (DAB) receivers, auxiliary audio

sources, and the like with factory-installed (OEM) or after-market car stereo systems.

RELATED ART

Automobile audio systems have continued to advance in complexity and the

number of options available to automobile purchasers. Early audio systems offered a
simple AM and/or FM tuner, and perhaps an analog tape deck for allowing cassettes,
8-tracks, and other types of tapes to be played while driving. Such early systems were
closed, in that external devices could not be easily integrated therewith.

With advances in digital technology, CD players have been included with
automobile audio systems. Original Equipment Manufacturers (OEMs) often produce
car stereos having CD 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, MP3 players, CD changers, auxiliary
input sources, and the like, to be easily integrated therewith. Thus, automobile
purchasers are frequently forced to either entirely replace the OEM audio system, or
use same throughout the life of the vehicle or the duration of ownership. Even if the
OEM radio is replaced with an after-market radio, the after-market radio also
frequently is not operable with an external device.

A particular problem with integrating after-market audio systems with existing
car stereos is that signals generated by the car stereo is in a proprietary format, and is

not capable of being processed by the after-market system. Additionally, signals

Honda Exhibit 1005
Page 550 of 907



WO 2004/053722 PCT/US2003/039493

generated by the after-market system are also in a proprietary format that is not
recognizable by the car stereo. Thus, in order to integrate after-market systems with
car stereos, it is necessary to convert signals between such systems.

It known in the art to provide one or more expansion modules for OEM and
after-market car stereos for allowing external audio products to be integrated with the
car stereo. However, such expansion modules only operate with and allow integration
of external audio products manufactured by the same manufacturer as the OEM / after-
market car stereo. For example, a satellite receiver manufactured by PIONEER, Inc.,
cannot be integrated with an OEM car radio manufactured by TOYOTA or an after-
market car radio manufactured by CLARION, Inc. Thus, existing expansion modules
only serve the limited purpose of integrating equipment by the same manufacturer as
the car stereo. Thus, it would be desirable to provide an integration system that allows
any audio device of any manufacture to be integrated with any OEM or afier-market
rédio system.

Moreover, it would be desirable to provide an integration system that not only
achieves integration of various audio devices that are alien to a given OEM or after-
market stereo system, but also allows for information to be exchanged between the
after-market device and the car stereo. 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 for display thereby,
such as at an LCD panel of the car stereo. Such information could be transmitted and
displayed on both hardwired radio systems (e.g., radios installed in dashboards or at
other locations within the car), or integrated for display on one or more software or
graphically-driven radio systems operable with graphical display panels. Additionally,
it would be desirable to provide an audio integration system that allows a user to
control more than one device, such as a CD or satellite receiver and one or more
auxiliary sources, and to quickly and conveniently switch between same using the
existing controls of the car stereo.

Accordingly, the present invention addresses these needs by providing an
audio integration system that allows a plurality of audio devices, such as CD players,

CD changers, MP3 players, satellite receivers, DAB receivers, auxiliary input sources,
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or a combination thereof, to be integrated into existing car stereos while allowing

information to be displayed on, and control to be provided from, the car stereo.
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SUMMARY OF THE INVENTION

The present invention relates to an audio device integration system. One or

more after-market audio devices, such as a CD player, CD changer, MP3 player,
satellite receiver (e.g., XM tuner), digital audio broadcast (DAB) receiver, or auxiliary
input source, can be connected to and operate with an existing stereo system in an
automobile, such as an OEM car stereo system or an after-market car stereo system
installed in the automobile. The integration system connects to and interacts with the
car stereo at any available port of the car stereo, such as a CD input port, a satellite
input, or other known type of connector. If the car stereo system is an after-market car
stereo system, the present invention generates a signal that is sent to the car stereo to
keep same in an operational state and responsive to external data and signals.
Commands generated at the control panel are received by the present invention and
converted into a format recognizable by the after-market audio device. The formatted
commands are executed by the audio device, and audio therefrom is channeled to the
car stereo. Information from the audio device is received by the present invention,
converted into a format recognizable by the car stereo, and forwarded to the car stereo
for display thereby. The formatted information could include information relating to a
CD or MP3 track being played, channel, song, and artist information from a satellite
receiver or DAB receiver, or video information from one or more external devices
connected to the present invention. The information can be presented as one or more
menus, textual, or graphical prompts for display on an LCD display of the radio,
allowing interaction with the user at the radio. A docking port is provided for
allowing portable external audio devices to be connected to the interface of the present
invention.

In an embodiment of the present invention, a dual-input device is provided for
integrating both an external audio device and an auxiliary input with an OEM or after-
market car stereo. The user can select between the external audio device and the
auxiliary input using the controls of the car stereo. The invention can automatically
detect the type of device connected to the auxiliary input, and integrate same with the
car stereo.

In another embodiment of the present invention, an interface is provided for

integrating a plurality of auxiliary input sources with an existing car stereo system. A
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user can select between the auxiliary sources using the control panel of the car stereo.
One or more after-market audio 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.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other important objects and features of the invention will be

apparent from the following Detailed Description of the Invention, taken in connection
with the accompanying drawings, in which:

FIG. 1 is a block diagram showing the audio device integration system of the
present invention.

FIG. 2a is a block diagram showing an alternate embodiment of the audio
device 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 audio
device integration system of the present invention, wherein a MP3 player is integrated
with a car radio.

FIG. 2¢ is a block diagram showing an alternate embodiment of the audio
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 audio
device integration system of the present invention, wherein a plurality of auxiliary
input sources are integrated with a car radio.

FIG. 2e is a block diagram showing an alternate embodiment of the audio
device integration system of the present invention, wherein a CD player and a plurality
of auxiliary input sources are integrated with a car radio.

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

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

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

FIG. 3c is a circuit diagram showing a device according to the present
invention for integrating a plurality of auxiliary input sources with a car radio.

FIG. 3d is a circuit diagram showing a device according to the present
invention for integrating a satellite or DAB receiver with a car radio.

FIG. 4a is a flowchart showing processing logic according to the present
invention for integrating a CD player with a car radio.

FIG. 4b is a flowchart showing processing logic according to the present
invention for integrating a MP3 player with a car radio.

FIG. 4c is a flowchart 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.

FIG. 4e is a flowchart showing processing logic according to the present
invention for integrating a CD player and one or more auxiliary input sources with a
car radio.

FIG. 4f is a flowchart showing processing logic according to the present
invention for integrating a satellite or DAB receiver and one or more auxiliary input
sources with a car radio.

FIG. 4g is a flowchart showing processing logic according to the present
invention for integrating a MP3 player and one or more auxiliary input sources with a
car stereo.

FIG. 5 is a flowchart showing processing logic according to the present
invention for allowing a user to switch between an after-market audio device and one
or more auxiliary input sources.

FIG. 6 is a flowchart showing processing logic according to the present
invention for determining and handling 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 retaining an audio device within a car.
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FIG. 7b is an end view of the docking station of FIG. 7a.

FIGS. 8a-8b are perspective views of another embodiment of the docking
station of the present invention, which includes the audio 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.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to an audio device integration system. One or

more after-market audio devices, such as a CD player, CD changer, MP3 player,
satellite receiver, digital audio broadcast (DAB) receiver, or the like, can be integrated
with an existing car radio, such as an OEM car stereo or an after-market car stereo.
Control of the audio device is enabled using the car radio, and information from the
audio device, such as channel, artist, track, time, and song information, is retrieved
form the audio device, processed, and forwarded to the car radio for display thereon.
The information channeled to the car radio can include video from the external device,
as well as graphical and menu-based information. A user can review and interact with
information via the car stereo. Commands from the car radio are received, processed
by the present invention into a format recognizable by the audio device, and
transmitted thereto for execution. One or more auxiliary input channels can be
integrated by the present invention with the car radio. The user can switch between
one or more audio devices and one or more auxiliary input channels using the control
panel buttons of the car radio.

As used herein, the term “integration” or “integrated” is intended to mean
connecting one or more external devices or inputs to an existing car radio or stereo via
an interface, processing and handling signals and audio channels, allowing a user to
control the devices via the car stereo, and displaying data from the devices on the
radio. Thus, for example, integration of a CD player with a car stereo system allows
for the CD player to be remotely controlled via the control panel of the stereo system,
and data from the CD player to be sent to the display of the stereo. Of course, control
of audio devices can be provided at locations other than the control panel of the radio
without departing from the spirit or scope of the present invention. Further, as used
herein, the term “inter-operable” is intended to mean allowing the external audio
device to receive and process commands that have been formatted by the interface of
the present invention, as well as allowing a car stereo to display information that is
generated by the external audio device and processed by the present invention.
Additionally, by the term “inter-operable,” it is meant allowing a device that is alien to

the environment of an existing OEM or after-market car stereo to be utilized thereby.
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Also, as used herein, the terms “car stereo” and “car radio” are used
interchangeably and are intended to include all presently existing car stereos and
radios, such as physical devices that are present at any location within a vehicle, in
addition to software and/or graphically- or display-driven receivers. An example of
such a receiver is a software-driven receiver that operates on a universal LCD panel
within a vehicle and is operable by a user via a graphical user interface displayed on
the universal LCD panel. Further, any future receiver, whether a hardwired or a
software/graphical receiver operable on one or more displays, is considered within the
definition of the terms “car stereo” and “car radio,” as used herein, and is within the
spirit and scope of the present invention.

FIG. 1 is a block diagram showing the audio device integration (or interface)
system of the present invention, generally indicated at 20. A plurality of devices and
auxiliary inputs can be connected to the interface 20, and integrated with an OEM or
after-market car radio 10. A CD player or changer 15 can be integrated with the radio
10 via interface 20. A satellite radio or DAB receiver 25, such as an XM radio
satellite receiver or DAB receiver known in the art, could be integrated with the radio
10, via the interface 20. Further, an MP3 player could also be integrated with the
radio 10 via interface 20. 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 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.

FIG. 2a is a block diagram of an alternate embodiment of the audio 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 20, and exchanges data and audio signals therewith. The

interface 20 is electrically connected with the car radio 10, and exchanges data and
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audio signals therewith. In a preferred embodiment of the present invention, the car
radio 10 includes a display 13 (such as an alphanumeric, electroluminescent display)
for displaying information, and a plurality of control 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 the radio 10. Further, the interface 20 allows
information from the CD player 15, such as track, disc, time, and song information, to
be retrieved therefrom, processed and formatted by the interface 20, sent to the display
13 of the radio 10.

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 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.

FIG. 2b is a block diagram showing an alternate embodiment of the present
invention, wherein an MP3 player 30 is integrated with an OEM or after-market car
radio 10 via interface 20. As mentioned earlier, the interface 20 of the present
invention allows for a plurality of disparate audio devices to be integrated with an
existing car radio for use therewith. Thus, as shown in FIG. 2b, remote 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 audio signals to
be exchanged between the MP3 player 30 and the car radio 10, and processes and
formats signals accordingly so that instructions and data from the radio 10 are
processable by the MP3 player 30, and vice versa. Operational commands, such as
track selection, pause, play, stop, fast forward, rewind, and other commands, are
entered via the control panel buttons 14 of car radio 10, processed by the interface 20,
and formatted for execution by the MP3 player 30. Data from the MP3 player, such as

track, time, and song information, is received by the interface 20, processed thereby,
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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. 2c¢ is a block diagram showing an alternate embodiment of the present
invention, wherein a satellite receiver or DAB receiver 25 is integrated with an OEM
or after-market car 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 received by the interface 20, processed and
formatted thereby, and dispatched to the satellite/DAB receiver 25 for execution
thereby. Information from the satellite/DAB receiver 25, including time, station, and
song information, is received by the interface 20, processed, and transmitted to the
radio 10 for display on display 13. Further, audio from the satellite/DAB receiver 25
is selectively forwarded by the interface 20 for playing by the radio 10.

FIG. 2d is a block diagram showing an alternate embodiment of the present
invention, wherein one or more auxiliary input sources 35 are integrated with an OEM
or after-market car radio 10. The auxiliary inputs 35 can be connected to analog
sources, or can be digitally coupled with one or more audio devices, such as after-
market CD players, CD changers, MP3 players, satellite receivers, DAB receivers, and
the like, and integrated with an existing car stereo. Preferably, four auxiliary input
sources are connectable with the interface 20, but any number of 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 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 stereo 10.
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As mentioned previously, the present invention allows one or more external
audio devices to be integrated with an existing OEM or after-market car stereo, along
with one or more auxiliary input sources, and the user can select between these
sources using the controls of the car stereo. Such “dual input” capability allows
operation with devices connected to either of the inputs of the device, or both.
Importantly, the device can operate in “plug and play” mode, wherein any device
connected to one of the inputs is automatically detected by the present invention, its
device type determined, 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 example, a user can first
purchase a CD changer, plug same into a dual interface, and use same with the car
stereo. At a point later in time, the user could purchase an XM tuner, plug same into
the device, and the tuner will automatically be detected and integrated with the car
stereo, allowing the user to select from and operate both devices from the car stereo.
It should be noted that such plug and play capability is not limited to a dual input
device, but is provided for in every embodiment of the present invention. The dual-
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
invention, 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 the auxiliary input sources 35 are electrically
interconnected with the interface 20, which, in turn, is electrically interconnected to
the radio 10. Using the controls 14 of the radio 10, a user can select between the CD
player 15 and one or more of the inputs 35 to selectively channel audio from these
sources to the radio. The command to select from one of these sources is received by
the interface 20, processed thereby, and the corresponding source is channeled to the
radio 10 by the interface 20. As will be discussed later in greater detail, the interface
20 contains internal processing logic for selecting between these sources.

FIG. 2f is a block diagram of an alternate embodiment of the present
invention, wherein a satellite receiver or DAB receiver and one or more auxiliary

input sources are integrated by the interface 20 with an OEM or after-market car radio
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10. Similar to the embodiment of the present invention illustrated in FIG. 2e and
described earlier, the interface 20 allows a user to select between the satellite/DAB
receiver 25 and one or more of the auxiliary input sources 35 using the controls 14 of
the radio 10. The interface 20 contains processing logic, described in greater detail
below, for allowing switching between the satellite/DAB receiver 25 and one or more
of the auxiliary input sources 35.

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 illustrated 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 14 of the radio 10. The
interface 20 contains processing logic, as will be discussed later in greater detail, for
allowing switching between the MP3 player 30 and one or more of the auxiliary input
sources 35.

FIG. 2h is a block diagram showing an alternate embodiment of the present
invention, wherein a plurality of auxiliary interfaces 40 and 44 and an audio device 17
are integrated with an OEM or after-market car stereo 10. Importantly, the present
invention can be expanded to allow a plurality of auxiliary inputs to be connected to
the car stereo 10 in a tree-like fashion. Thus, as can be seen in FIG. 2h, a first
auxiliary interface 40 is connected to the interface 20, and allows data and audio from
the ports 42 to be exchanged with the car radio 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 10, allowing commands to be entered from the car radio 10 (e.g., such as via
the control panel 14) for commanding the device, and information from the device to
be displayed by the car radio 10. Conceivably, by configuring the interfaces 40, 44,
and successive interfaces in a tree configuration, any number of devices can be
integrated using the present invention.

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
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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 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 cafry out the present
invention. Examples of such configurations are described below and shown in FIGS.
3a-3d.

FIG. 3a is an illustrative circuit diagram according to the present invention for
integrating a CD player or an auxiliary input source with an existing car stereo system.
A plurality of ports J1C1, J2A1, X2, RCH, and LCH are provided for allowing
connection of the interface system of the present invention between an existing car
radio, an after-market CD player or changer, or an auxiliary input source. Each of
these ports could be embodied by any suitable electrical connector known in the art.
Port J1C1 connects to the input port of an OEM car radio, such as that manufactured
by TOYOTA, Inc. Conceivably, port J1C1 could be modified to allow connection to
the input port of an after-market car radio. Ports J2A1, X2, RCH, and LCH connect
to an after-market CD changer, such as that manufactured by PANASONIC, Inc., or to
an auxiliary input source.

Microcontroller U1 is in electrical communication with each of the ports J1C1,
J2A1, and X2, and provides functionality for integrating the CD player or auxiliary
input source connected to the ports J2A1, X2, RCH, and LLCH. 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 formatted commands to the CD player
or auxiliary input source via connector J2A1. Additionally, the microcontroller Ul
receives information provided by the CD player or auxiliary input source via
comnector 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
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car radio at port J1C1 under control of one or more user commands and processing
logic, as will be discussed in greater detail, embedded within microcontroller Ul.

In a preferred embodiment of the present invention, the microcontroller Ul
comprises the 16F628 microcontroller manufactured by MICROCHIP, Inc. The
16F628 chip is a CMOS, flash-based, 8-bit microcontroller having an internal, 4 MHz
internal oscillator, 128 bytes of EEPROM data memory, a capture/compare/PWM, a
USART, 2 comparators, and a programmable voltage reference. 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.

A plurality of discrete components, such as resistors R1 through R13, diodes
D1 through D4, capacitors C1 and C2, and oscillator Y1, among other components,
are provided for interfacing the microcontroller Ul with the hardware connected to the
connectors J1C1, J2A1, X2, RCH, and LCH. These components, as will be readily
appreciated to one of ordinary skill in the art, can be arranged as desired to
accommodate a variety of microcontrollers, and the numbers and types of discrete
components can be varied to accommodate other similar 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 input source are integrated with an existing car stereo, and wherein the user
can select between the CD changer/player and the auxiliary input using the controls of
the car stereo. A plurality of connectors are provided, illustratively indicated as ports
J4A, J4B, J3, J5L1, J5R1, J1, and J2. Ports J4A, J4B, and J3 allow the audio
device interface system of the present invention to be connected to one or more
existing car stereos, such as an OEM car stereo or an after-market car stereco. Each of
these ports could be embodied by any suitable electrical connector known in the art.
For example, ports J4A and J4B can be connected to an OEM car stereo manufactured
by BMW, Inc. Port J3 can be connected to a car stereo manufactured by
LANDROVER, Inc. Of course, any number 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.
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Optionally, ports JSL1 and J5R1 allow integration of a standard analog (line-level)
source. Of course, a single standalone CD player or auxiliary input source could be
connected to either of ports J1 or J2.

Microcontroller DD1 is in electrical communication with each of the ports
J4A, J4B, J3, J5L1, 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 sequences, initiated by a user at
control panel of the car radio and received at the connectors J4A and J4B or J3,
processes and formats same, and dispatches the formatted commands to the CD player
and auxiliary input source via connectors J1 or J2. Additionally, the microcontroller
DD1 receives information provided by the CD player and auxiliary input source via
connectors J1 or J2, processes and formats same, and transmits the formatted data to
the car stereo via connectors J4A and J4B or J3 for display on the display of the car
stereo. Further, the microcontroller DD1 controls multiplexer DA3 to allow selection
between the CD player/changer and the auxiliary input. Audio signals provided at the
poris J1, J2, JSL1 and J5R1 is selectively channeled to the car radio at ports J4A and
J4B or J3 under control of one or more user commands and processing logic, as will
be discussed in greater detail, embedded within microcontroller DD1.

In a preferred embodiment of the present invention, the microcontroller DD1
comprises the 16F872 microcontroller manufactured by MICROCHIP, Inc. The
16F872 chip is a CMOS, flash-based, 8-bit microcontroller having 64 bytes of
EEPROM data memory, self-programming capability, an ICD, 5 channels of 10 bit
Analog-to-Digital (A/D) converters, 2 timers, capture/compare/PWM functions, a
USART, and a synchronous serial port configurable as either a 3-wire serial peripheral
interface or a 2-wire inter-integrated circuit bus. Of course, any suitable
microcontroller known in the art can be substituted for microcontroller DD1 without
departing from the spirit or scope of the present invention. Additionally, in a preferred
embodiment of the present invention, the multiplexer DA3 comprises the CD4053
triple, two-channel analog multiplexer/demultiplexer manufactured by FAIRCHILD
SEMICONDUCTOR, Inc. Any other suitable multiplexer can be substituted for DA3

without departing from the spirit or scope of the present invention.
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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 the microcontroller DD1 and the multiplexer DA3 with
the hardware connected to the connectors J4A, J4B, J3, JS5L1, 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 varied to accommodate
other similar controllers and multiplexers. Thus, the circuit shown in FIG. 3b and
described herein is illustrative in nature, and modifications thereof are considered to
be within the spirit and scope of the present invention.

FIG. 3¢ is a diagram showing an illustrative circuit configuration for
integrating a plurality of auxiliary inputs using the controls of the car stereo. A
plurality of connectors are provided, illustratively indicated as ports J1, RCHI1,
LCH1, RCH2, LCH2, RCH3, L.CH3, RCH4, and LCH4. Port J1 allows the audio
device integration system of the present 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 RCHI1,
LCH1, RCH2, LCH2, RCH3, L.CH3, RCH4, and LLCH4 allow connection with the
left and right channels of four auxiliary input sources. Of course, any number of
auxiliary input sources and ports/connectors could be provided.

Microcontroller Ul is in electrical communication with each of the ports J1,
RCHI1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LLCH4, and provides
functionality for integrating one or more auxiliary input sources connected to the ports
RCHI1, LCH1, RCH2, LCH2, RCH3, LCH3, RCH4, and LCH4 with the car stereo
connected to the port J1. Further, the microcontroller U1 controls multiplexers DA3
and DA4 to allow selection amongst any of the auxiliary inputs using the controls of
the car stereo. Audio signals provided at the ports RCH1, LCH1, RCH2, LCH2,
RCH3, LCH3, RCH4, and LCH4 are selectively channeled to the car radio at port J1
under control of one or more user commands and processing logic, as will be

discussed in greater detail, embedded within microcontroller Ul. In a preferred
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embodiment of the present invention, the microcontroller Ul comprises the 16F872
microcontroller discussed earlier. Additionally, in a preferred embodiment of the
present invention, the multiplexers DA3 and DA4 comprises the CD4053 triple, two-
channe] analog multiplexer/demultiplexer, discussed earlier. Any other suitable
microcontroller and multiplexers can be substituted for Ul, DA3, and DA4 without
departing from the spirit or scope of the present invention.

A plurality of discrete components, such as resistors R1 through R15, diodes
D1 through D3, capacitors C1-C5, transistors Q1-Q2, amplifiers DA1:A and DA1:B,
and oscillator Y1, among other components, are provided for interfacing the
microcontroller Ul and the multiplexers DA3 and DA4 with the hardware connected
to the ports J1, RCH1, LCHI1, 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 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
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 car radio, such as that manufactured by
KENWOOD, Inc. Port 1 connects to an after-market satellite receiver, such as that
manufactured by PIONEER, Inc.

Microcontroller Ul is in electrical communication with each of the ports J1
and J2, and provides functionality for integrating the satellite receiver connected to the
port J1 with the car stereo connected to the port J2. 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 J2, processes and formats
same, and dispatches the formatted commands to the satellite receiver via connector

J2. Additionally, the microcontroller Ul receives information provided by the
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satellite receiver via connector J1, processes and formats same, and transmits the
formatted data to the car stereo via connector J2 for display on the display of the car
stereo. Audio signals provided at the port J1 is selectively channeled to the car radio
at port J2 under control of one or more user commands and processing logic, as will
be discussed in greater detail, embedded within microcontroller U1.

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 timers, 2 capture/compare/PWM functions, a
synchronous serial port that can be configured as a either a 3-wire serial peripheral
interface or a 2-wire inter-integrated circuit bus, and a USART. Of course, any
suitable microcontroller known in the art can be substituted for microcontroller Ul
without departing from the spirit or scope of the present invention.

A plurality of discrete components, such as resistors R1 through R7, capacitors
C1 and C2, and amplifier Al, among other components, are provided for interfacing
the microcontroller Ul with the hardware connected to the connectors 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 the numbers
and types of discrete components can be varied to accommodate other similar
controllers. Thus, the circuit shown in FIG. 3d and described herein is illustrative in
nature, and modifications thereof are considered to be within the spirit and scope of
the present invention.

FIGS. 4a through 6 are flowcharts showing processing logic according to the
present invention. Such logic can be embodied as software and/or instructions stored
in a read-only memory circuit (e.g., and EEPROM circuit), or other similar device. In
a preferred embodiment of the present invention, the processing logic described herein
is stored in one or more 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 integrating a CD player or changer with an existing OEM or after-market car
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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 stereo is in CD player
mode. If a negative determination is made, step 106 is re-invoked.

If a positive determination is made in step 106, a CD handling process,
indicated as block 108, is invoked, allowing the CD player/changer to exchange data
and audio signals with any existing car stereo system. Beginning in step 110, a signal
is generated by the present invention indicating that a CD player/changer 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. If the car radio is an
OEM car radio, the CD player presence signal need not be generated. Concurrently
with step 110, or within a short period of time before or 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 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.

In steps 116, the present invention monitors the control panel buttons of the car
stereo for CD 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 step 118, if a command is not detected, step 116
is re-invoked. Otherwise, if a command is received, step 118 invokes step 120,
wherein the received command is converted into a format recognizable by the CD
player/changer connected to the present invention. For example, in this step, a
command issued from a GM car radio is converted into a format recognizable by a CD

player/changer manufactured by ALPINE, Inc. Any conceivable command from any
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type of car radio can be formatted for use by a CD player/changer of any type or
manufacture. Once the 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 integrating an MP3 player with an existing car stereo system. Beginning in step
132, a determination is made as to whether the existing car stereo is powered on. If a
negative determination is made, step 134 is invoked, wherein the present invention
enters a standby mode and waits for the car stereo to be powered on. If a positive
determination is made, step 136 is invoked, wherein a second determination is made as
to whether the car stereo is in CD player mode. If a negative determination is made,
step 136 is re-invoked.

If a positive determination is made in step 136, an MP3 handling process,
indicated as block 138, is invoked, allowing the MP3 player to exchange data and
audio signals with any existing car stereo system. Beginning in step 140, the CD
player presence signal, described earlier, is generated by the present invention and
continuously transmitted to the car stereo. If the car radio is an OEM car radio, the
CD player presence signal need not be generated. In step 142, the audio channels of
the MP3 player are connected (channeled) to the car stereo system, allowing audio
from the MP3 player to be played through the car stereo. In step 144, data is retrieved
by the present invention from the MP3 player, including track, time, title, and song
information, 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.

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 step 148, if a command is not detected, step 146
is re-invoked. Otherwise, if a command is received, step 148 invokes step 150,
wherein the received command is converted into a format recognizable by the MP3

player connected to the present invention. For example, in this step, a command
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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 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,
so that additional processing can occur.

FIG. 4c is a flowchart showing processing logic, indicated generally at 160,
for integrating a satellite receiver or a DAB receiver with an existing car stereo
system. Beginning in step 162, a determination is made as to whether the existing car
stereo is powered on. If a negative determination is 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, step 166 is invoked, wherein a
second determination is made as to whether the car stereo is in CD player mode. 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, 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, the CD player presence signal, described earlier, is generated
by the present invention and continuously transmitted to the car stereo. If the car radio
is an OEM car radio, the CD player presence signal need not be generated. In step
172, the audio channels of the satellite/DAB receiver are connected (channeled) to the
car stereo system, allowing audio from the satellite receiver or DAB receiver to be
played through the car stereo. In step 174, data is retrieved by the present invention
from the satellite/DAB receiver, including channel number, channel name, artist name,
song time, and song title, formatted, and transmitted to the car stereo for display by the
car stereo. The information could be presented in one or more menus, or via a
graphical interface viewable and manipulable by the user at the car stereo. Thus,
information produced by the receiver can be quickly and conveniently viewed by a
driver by merely viewing the display of the car stereo. After steps 170, 172, and 174
have been executed, control passes to step 176.

In steps 176, the present invention monitors the control panel buttons of the car

stereo for satellite/DAB receiver operational commands. Examples of such commands

Honda Exhibit 1005
Page 572 of 907



WO 2004/053722 PCT/US2003/039493

24

include station up, station down, station memory program, and other similar
commands. In step 178, if a command 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 formatted for use by a satellite/DAB receiver of any type or manufacture.
Once the command has been formatted, step 182 is invoked, wherein the formatted
command is transmitted to the satellite/DAB receiver and executed. Step 170 is then
re-invoked, so that additional processing can occur.

FIG. 4d is a flowchart showing processing logic, indicated generally at 190,
for integrating a plurality of auxiliary input sources with a car radio. Beginning in
step 192, a determination is made as to whether the existing car stereo is powered on.
If a negative determination is made, step 194 is invoked, wherein the present invention
enters a standby mode and waits for the car stereo to be powered on. If a positive
determination is made, step 196 is invoked, wherein a second determination is made as
to whether the car stereo is in CD player mode. If a negative determination is made,
step 196 is re-invoked.

If a positive determination is made in step 196, an auxiliary input handling
process, indicated as block 198, is invoked, allowing one or more auxiliary inputs to
be connected (channeled) to the car stereo. Further, if a plurality of auxiliary inputs
exist, the logic of block 198 allows a user to select a desired input from the plurality of
inputs. Beginning in step 200, the CD player presence signal, described earlier, is
generated by the present invention and continuously transmitted to the car stereo. If
the car radio is an OEM car radio, the CD player presence signal need not be
generated. Then, in step 202, the control panel buttons of the car stereo are monitored.

In a preferred embodiment of the present invention, each of the one or more
auxiliary input sources are selectable by selecting a CD disc number on the control
panel of the car radio. Thus, in step 204, a determination is made as to whether the
first disc number has been selected. If a positive determination is made, step 206 is

invoked, wherein the first auxiliary input source is connected (channeled) to the car
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stereo. If a negative determination is made, step 208 is invoked, wherein a second
determination is made as to whether the second disc number has been selected. If a
positive determination is made, step 210 is invoked, wherein the second auxiliary
input source is connected (channeled) to the car stereo. If a negative determination is
made, step 212 is invoked, wherein a third determination is made as to whether the
third disc number has been selected. If a positive determination is made, step 214 is
invoked, wherein the third auxiliary input source is connected (channeled) to the car
stereo. If a negative determination is made, step 216 is invoked, wherein a fourth
determination is made as to whether the fourth disc number has been selected. If a
positive determination is made, step 218 is invoked, wherein the fourth auxiliary input
source is connected (channeled) to the car stereo. If a negative determination is made,
step 200 is re-invoked, and the process disclosed for block 198 repeated. Further, if
any of steps 206, 210, 214, or 218 are executed, then step 200 is re-invoked and block
198 repeated.

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 using corresponding selection key(s) or
keystroke(s) on the control panel of the radio. Moreover, any desired keystroke,
selection sequence, or button(s) on the control panel of the radio, or elsewhere, can be
utilized to select from the auxiliary input sources without departing from the spirit or
scope of the present invention.

FIG. 4e is a flowchart showing processing logic, indicated generally at 220,
for integrating a CD player and one or more auxiliary input sources with a car radio.
Beginning in step 222, a determination is made as to whether the existing car stereo is
powered on. If a negative determination is made, step 224 is invoked, wherein the
present invention enters a standby mode and waits for the car stereo to be powered on.
If a positive determination is made, step 226 is invoked, wherein a second
determination is made as to whether the car stereo is in CD player mode. If a negative

determination is made, step 226 is re-invoked.
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If a positive determination is made in step 226, then step 228 is invoked,
wherein the CD player presence signal, described earlier, is generated by the present
invention and continuously transmitted to the car stereo. Then, in step 230, 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 audio 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
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-invokes step 228, so that
further processing can occur. Otherwise, if a positive determination is made (i.e., the
user desires to switch from the external CD player/changer to one of the auxiliary
input sources), step 236 is invoked, wherein the audio channels of the CD
player/changer are disconnected from the car stereo. Then, step 238 is invoked,
wherein the logic of block 198 of 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 230 (no
external CD player/changer is connected to the present invention), then step 238 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.

FIG. 4f is a flowchart showing processing logic, indicated generally at 240, for
integrating a satellite receiver or DAB receiver and one or more auxiliary input
sources with a car radio. Beginning in step 242, a determination is made as to whether
the existing car stereo is 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 CD player

mode. If a negative determination is made, step 246 is re-invoked.
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If a positive determination is made in step 246, then step 248 is invoked,
wherein the CD player presence signal, described earlier, is generated by the present
invention and continuously transmitted to the car stereo. Then, in step 250, a
determination is made as to whether a satellite receiver or DAB receiver is present
(i.e., whether an external satellite receiver or DAB receiver is connected to the audio
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 FIG. 4c
(the satellite/DAB receiver handling process), described earlier, is invoked, so that the
satellite receiver can be integrated with the car stereo and utilized by a user. In step
252, a sensing 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 satellite receiver to one or more
auxiliary input sources. Step 254 is then invoked, wherein a determination is made as
to whether such a sequence has been initiated. If a negative determination is made,
step 254 re-invokes step 258, so that further processing can occur. Otherwise, if a
positive determination is made (i.e., the user desires to switch from the external
satellite/DAB receiver to one of the auxiliary input sources), step 256 is invoked,
wherein the audio channels of the satellite 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 system goes into auxiliary
mode. The user can then select from one or more auxiliary input sources using the
controls of the radio.

FIG. 4g is a flowchart showing processing logic according to the present
invention for integrating an MP3 player and one or more auxiliary input sources with a
car stereo. Beginning 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
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second determination is made as to whether the car stereo is in CD player mode. 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 the CD player presence signal, described earlier, is generated by the present
invention and continuously transmitted to the car stereo. 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 audio device integration system of the present
invention). If a positive determination is made, steps 271 and 272 are invoked. In
step 271, the logic of block 138 of FIG. 4b (the MP3 handling process), described
earlier, is invoked, so that the CD player/changer can be integrated with the car stereo
and utilized by a user. In step 272, a sensing mode is initiated, wherein the present
invention monitors for a selection sequence (as will be discussed in greater detail)
initiated by the user at the control panel of the car stereo for switching from the
external CD player/changer to one or more auxiliary input sources. Step 274 is then
invoked, wherein a determination is made as to whether such a sequence has been
initiated. If a negative determination is made, step 274 re-invokes step 278, so that
further processing can occur. Otherwise, if a positive determination is made (i.e., the
user desires to switch from the external MP3 player to one of the auxiliary input
sources), step 276 is invoked, wherein the audio channels of the MP3 player are
disconnected from the car stereo. Then, step 278 is invoked, wherein the logic of
block 198 of FIG. 4d (the auxiliary input handling process), discussed earlier, is
executed, allowing the user to select from one of the auxiliary input sources. In the
event that a negative determination is made in step 270 (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
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in Table 1, below, for converting control signals from a BMW car stereo into a format

understandable by a CD changer:

Table 1

L

Radio requests changer to STOP
Decoding 6805183801004C message

(exit PLAY mode)

Encode_RD_stop_ msg:

movliw 0x68

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

movlw 0x38

xorwf BMW_Recv_buff+3,W

skpz
return

movlw 0x01

xorwf BMW_Recv_buff+4,W

skpz
return

tstf BMW_Recv_buff+5

skpz
return

movliw -0x4C

xorwf BMW_Recv_buff+6,W

skpz
return

bsf BMW_Recv_STOP_msg

return

The code portion shown in Table 1 receives a STOP command issued by a

BMW stereo, in a format proprietary to BMW stereos.

Preferably, the received

command is stored in a first buffer, 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 compatible with the after-market CD
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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 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:

Table 2

Changer replies with STOP confirmation
Encoding 180A68390002003F0001027D message

e Ne Ne o~

Load CD_stop_msg:
movlw 0x18
movwf BMW_Send buff

movlw OxO0A
movwf BMW_Send buff+l

‘movlw 0x68
movwf BMW_Send buff+2

movlw 0x39
movwf BMW_Send buff+3

movliw 0x00 ijcurrent status XX=00, power off
movwf BMW_Send buff+4

movlw 0x02 icurrent status_YY=02, power off
movwf BMW_Send buff+5

clrf BMW_Send buff+6 ;jseparate field, always =0

moviw BMW_MM_stat ;current status_MM , magazine
config

movwf BMW_Send buff+7

clrf BMW_Send buff+8 ;separate field, always =0

movfw BMW_DD_stat ;jcurrent status_DD , current disc

movwf BMW_Send buff+9

movfw BMW_TT stat jcurrent status_TT ’ current
track

movwE BMW_Send buff+10

xoxwf BMW_Send buff+9,W ;calculate check sum
xorwf BMW_Send buff+8,W
xorwf BMW_Send_buff+7,W
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xorwf BMW_Send buff+6,W
xorwf BMW_Send buff+5,W
xorwf BMW_Send buff+4,W
xorwf BMW_Send_buff+3,W
xorwf BMW_Send buff+2,W
xorwf BMW_Send buff+l,W
xorwf BMW_Send buff, W

movwf BMW_Send buff+ll ;store check sum

movliw D'12"' ;12 bytes total
movwf BMW_Send_cnt

bsf BMW_Send_on ;jready to send
return

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 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.

While the above code portions are shown using assembler language, it is to be
expressly understood that any low or high level language known in the art, such as C
or C++, could be utilized without departing from the spirit or scope of the invention.
It will be appreciated that various other code portions can be developed for converting
signals from any after-market or OEM car stereo for use by an after-market external
audio device, and vice versa.

FIG. 5 is a flowchart showing processing logic, indicated generally at 300 for
allowing a user to switch between an after-market audio device, and one or more
auxiliary input sources. As was discussed earlier, the present invention allows a user
to switch from one or more comnected audio devices, such as an external CD
plgyer/changer, MP3 player, satellite receiver, DAB receiver, or the like, and activate
one or more auxiliary input sources. A selection sequence, initiated by the user at the
control panel of the car stereo, allows such switching. Beginning in step 302, the
buttons of the control panel are monitored. In step 304, a 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
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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 monitored.

In the event that a positive determination is made in step 304, step 308 is
invoked, wherein the present invention waits for a predetermined period of time while
monitoring the control panel buttons for additional buttons or sequences. In a
preferred embodiment of the present invention, the predetermined period of time is
750 milliseconds, but of course, other time durations are considered within the spirit
and scope of the present invention. In step 310, a determination is made as to whether
the user has initiated a “Track Down” button or sequence at the control panel of the
car stereo within the predetermined time period. The track down button or sequence
can be for a CD player, MP3 player, or any other device. If a negative determination
is made, step 312 is invoked. In step 312, a determination is made as to whether a
timeout has occurred (e.g., whether the predetermined period of time has expired). If
a negative determination is made, step 308 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 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 sequence has been initiated within the predetermined time period), then step
314 is invoked. In step 314, the audio channels of the audio device are disconnected,
and then step 316 is invoked. In step 316, the logic of block 198 of FIG. 4d (the
auxiliary input handling process), discussed earlier, is invoked, so that the user can
select from one of the auxiliary input sources in accordance with the present invention.
Thus, at this point in time, the system has switched, 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.
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When operating in auxiliary mode, the present invention provides an indication
on the display of the car stereo corresponding to such mode. For example, the CD
number could be displayed as “1”, and the track number displayed as “99,” thus
indicating to the user that the system is operating in auxiliary mode and that audio and
data is being supplied from an auxiliary input source. Of course, any other indication
could be generated and displayed on the display of the car stereo, such as a graphical
display (e.g., an icon) or textual prompt.

FIG. 6 is a flowchart showing processing logic, indicated generally at 320, for
determining and handling various device types connected to the auxiliary input ports
of the invention. 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 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.

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

with the car stereo. If a negative determination is made in step 336, step 322 is re-
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invoked, so that additional auxiliary input selections can be monitored and processed
accordingly. Of course, process 320 can be expanded to allow other types of devices
connected to the auxiliary inputs of the present invention to be integrated with the car
stereo. '

The present invention can be expanded for allowing video information
generated by an external device to be integrated with the display of an existing OEM
or after-market car stereo. In such a mode, the invention accepts RGB input signals
from the external 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. 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.

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 hingedly connected at a rear portion 408 to a bottom portion
404, preferably in a clam-like configuration. A portable audio device 410, such as the
SKYFI radio distributed by DELPHI, Inc., is physically and electrically connected
with the docking portion 412, and contained within the station 100. A clasp 406 can
be provided for holding the top and bottom portions in a closed position to retain the
device 410. Optionally, a video device could also be docked using the docking station
400, and tabs 413 can be provided for holding the docking station 400 in place against
a portion of a car. Conceivably, the docking station 400 could take any form, such as
a sleeve-like device for receiving and retaining a portable audio device and having a
docking portion for electrically and mechanically mating with the audio device.

FIG. 7b is an end view showing the rear portion 408 of the docking station
400 of FIG. 7a. A hinge 414 connects the top portion and the bottom portions of the
docking station 400. A data port 416 is provided for interfacing with the audio device
docked within the station 400, and is in electrical communication therewith. In a

preferred embodiment of the present invention, the data port 416 is an RS-232 serial or

Honda Exhibit 1005
Page 583 of 907



WO 2004/053722 PCT/US2003/039493

35

USB data port that allows for the transmission of data with the audio device, and
which connects with the audio 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
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.
FIGS. 8a-8b are perspective views of another embodiment of the docking
station of the present invention, indicated generally at 500, which includes the audio
device integration system of the present invention, indicated generally at 540,
incorporated therewith. As shown in FIG. 8a, the docking station 500 includes a base
portion 530, a bottom member 515 interconnected with the base portion 530 at an edge
thereof, and a top member 510 hingedly interconnected at an edge to the base portion
530. The top member 510 and the bottom member 515 define a cavity for docking
and storing a portable audio device 520, which could be a portable CD player, MP3
player, satellite (e.g., XM, SIRIUS, or other type) tuner, or any other portable audio
device. The docking station 500 would be configured to accommodate a specific
device, such as an IPOD from Apple Computer, Inc., or any other portable device.
The audio device integration system 540, in the form of a circuit board, is
housed within the base portion 530 and performs the integration functions discussed
berein for integrating the portable audio device 520 with an existing car stereo. The
integration system 540 is in communication with the portable audio device 520 via a
connector 550, which is connected to a port on the audio device 520, and a cable 555
interconnected between the conmector 550 and the integration system 540. The
connector S50 could be any suitable connector and can vary according to the device
type. For example, a MOLEX, USB, or any other connector could be used, depending
on the portable device. The integration system 540 is electrically connected with a car
stereo by cable 560.  Alternatively, the integration system could wirelessly
communicate with the car stereo. A transmitter could be used at the integration
system to communicate with a receiver at the car stereo. 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 audio device for use with a car

Honda Exhibit 1005
Page 584 of 907



WO 2004/053722 PCT/US2003/039493

36

stereo. Further, the docking station 500 could be positioned at any desired location
within a vehicle, including, but not limited to, the vehicle trunk.

As shown in FIG. 8b, the top member 510 can be opened in the general
direction indicated by arrow A to allow for access to the portable audio device 520. In
this fashion, the device 520 can be quickly accessed for any desired purpose, such as
for inserting and removing the device 520 from the docking station 500, as well as for
providing access to the controls of the device 520.

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 device 520 and
an audio 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.

The integration system of the present invention provides for control of a
portable audio device, or other device, through the controls of the car stereo system.
As such, controls on the steering wheel, where present, may also be used to control the
portable audio device or other device.

Having thus described the invention in detail, it is to be understood that the

foregoing description is not intended to limit the spirit and scope thereof.

Honda Exhibit 1005
Page 585 of 907



WO 2004/053722 PCT/US2003/039493

37
CLAIMS
What is claimed is:
1. An audio device integration system comprising:

a car stereo;

an audio device external to the car stereo;

an interface connected between the car stereo and the audio device for
exchanging data and audio signals between the car stereo and the audio device;

means for processing and dispatching commands for controlling the audio
device from the car stereo in a format compatible with the audio device; and

means for processing and displaying data from the audio device on a display of

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

2. The apparatus of claim 1, wherein the car stereo is an OEM car stereo.
3. The apparatus of claim 1, wherein the car stereo is an after-market car stereo.
4, The apparatus of claim 1, wherein the audio device comprises a CD player, CD

changer, MP3 player, Digital Audio Broadcast (DAB) receiver, or satellite receiver.
5. The apparatus of claim 1, wherein the interface further comprises a plug-and-
play mode for automatically detecting a device type of the audio device and
integrating the audio device based upon the device type.

6. The apparatus of claim 1, wherein the interface generates a CD player presence
signal for maintaining the car stereo in a state responsive to processed data and audio
signals.

7. The apparatus of claim 1, wherein the data comprises track and time
information.

8. The apparatus of claim 1, wherein the data comprises song title and artist
information.

9. The apparatus of claim 1, wherein the data comprises channel number and
channel name information.

10.  The apparatus of claim 1, wherein the data comprises video information.

11.  The apparatus of claim 1, wherein the data is displayed as a menu on the
display of the car stereo.

12. The apparatus of claim 1, wherein the data is displayed in a graphical interface

on a graphic panel.
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13. The apparatus of claim 1, wherein the commands are input by a user using one
or more control buttons or presets on the car stereo.
14. The apparatus of claim 1, further comprising one or more auxiliary input
sources connected to the interface.
15. The apparatus of claim 14, wherein audio signals from the one or more
auxiliary input sources are selectively channeled to the car stereo by the interface.
16. The apparatus of claim 14, wherein a user can select between the one or more
auxiliary input sources by depressing keys on the car stereo. "
17. The apparatus of claim 14, wherein a user can select one of the auxiliary input
sources by entering a disc number at the car stereo.
18. The apparatus of claim 14, wherein a user can select one of the auxiliary input
sources by entering a track number at the car stereo.
19. The apparatus of claim 14, wherein a user can select one of the auxiliary input
sources by entering both disc and track numbers at the car stereo.
20. The apparatus of claim 14, wherein a user can select between the audio device
and the one or more auxiliary input sources by entering a sequence at the car stereo.
21. The apparatus of claim 20, wherein the sequence comprises a track up
selection followed by a track down selection.
22. The apparatus of claim 1, further comprising a second interface connected to
the first interface for providing a plurality of auxiliary input sources.
23, The apparatus of claim 22, wherein both the first interface and the second
interface are controllable using the car stereo.
24.  An audio device integration system comprising:

a car stereo;

a plurality of auxiliary input sources;

an interface connected between the car stereo and the plurality of auxiliary
input sources;

means for processing and dispatching commands for controlling an audio
device connected to one of the plurality of auxiliary input sources from the car stereo
in a format compatible with the audio device;

means for processing and displaying data from the audio device on a display of

the car stereo in a format compatible with the car stereo; and
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means for selecting one of the plurality of auxiliary input sources from the car
stereo.
25. The apparatus of claim 24, wherein the means for selecting one of the plurality
of auxiliary input sources comprises a disc or track selection entered by a user using
control buttons of the car stereo.
26. The apparatus of claim 24, wherein the audio device comprises a CD player,
CD changer, MP3 player, satellite receiver, or DAB receiver.
27. The apparatus of claim 24, wherein a device type of the audio device is
automatically detected by the interface and the audio device is automatically
integrated with the car stereo based upon the device type.
28. The apparatus of claim 24, wherein the interface is switchable into an auxiliary
input mode by issuing a control sequence at the car stereo.
29. The apparatus of claim 28, wherein the control sequence comprises a track up
command followed by a track down command.
30. A method for integrating a device with a car stereo comprising:

connecting an interface to the car stereo and the device to the interface;

receiving control commands from the car stereo at the interface;

processing the control commands into a format compatible with the device and
dispatching processed control commands to the device;

receiving data and audio from the device at the interface;

processing the data into a second format compatible with the car stereo and
dispatching the audio and processed data to the car stereé; and

displaying the processed data on the car stereo and playing the audio through
the car stereo.
31. The method of claim 30, wherein the step of receiving data from the device
comprises retrieving CD track and time information from the device.
32. The method of claim 30, wherein the step of receiving data from the device
comprises retrieving MP3 song, title, track, and time information from the device.
33.  The method of claim 30, wherein the step of receiving data from the device
comprises retrieving charmel number, channel name, artist, and song information from

the device.
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34, The method of claim 30, wherein the step of receiving data from the device
comprises retrieving video information from the device.
3s. The method of claim 30, wherein the step of displaying the processed data
comprises displaying the data in an LCD panel.
36. The method of claim 30, wherein the step of displaying the processed data
comprises displaying the data in a graphical user interface at the car stereo.
37. The method of claim 30, wherein the step of displaying processed data
comprises displaying video at the car stereo.
38. The method of claim 30, wherein the step of connecting the audio device to the
interface comprises connecting a CD player, CD changer, MP3 player, satellite
receiver, or DAB receiver to the interface.
39. The method of claim 30, further comprising connecting an auxiliary input
source to the interface.
40. The method of claim 39, further comprising receiving a selection command
from the car stereo and channeling data and audio from the auxiliary input source to
the interface in response to the selection command.
41. The method of claim 40, further comprising processing the data from the
auxiliary input source for display on the car stereo.
42, An apparatus for docking a portable device for integration with a car stereo
comprising:

a top member interconnected with a bottom member and defining a storage
area for storing the portable device;

a docking portion within the storage area for electrically communicating and
physically mating with the portable device; and

a data port disposed on the top member or the bottom member and in electrical
communication with the docking portion, the data port connectable with a device for
integrating the portable device with the car stereo.
43, The apparatus of claim 42, further comprising a hinge for connecting the top
member and bottom member at an edge thereof.
44, The apparatus of claim 42, wherein the data port comprises an RS-232 or USB
port.
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45. The apparatus of claim 42, wherein the top portion and the bottom portion
define a sleeve for holding the portable audio device.
46. 'The apparatus of claim 42, further comprising a clasp for retaining the top and
bottom members in a closed position.
47. A method of integrating an after-market device with an OEM or after-market
car stereo comprising:

connecting the after-market device to an interface;

connecting the interface to a car stereo;

determining whether the car stereo is an OEM car stereo or an after-market car
stereo;

if the car stereo is an after-market car stereo, generating and transmitting a
presence signal to the car stereo to maintain the car stereo in an operational state
responsive to external signals; and

selectively channeling data and audio signals from the after-market device to
the car stereo using the interface.
43. The method of claim 47, further comprising receiving control commands from
the car stereo at the interface.
49.  The method of claim 48, further comprising converting the control commands
into a format recognizable by the after-market audio device.
50. The method of claim 49, further comprising dispatching formatted commands
to the after-market audio device for execution thereby.
S1.  The method of claim 47, further comprising converting data received at the
interface from the after-market audio device into a format compatible with the car
stereo.
52. The method of claim 51, further comprising displaying formatted data on the
car stereo.
53. The method of claim 52, wherein the step of displaying formatted data
comprises displaying channel numbers, channel names, titles, tracks, song names, or
artist names on the car stereo.
54.  The method of claim 52, wherein the step of displaying formatted data

comprises displaying video on the car stereo.
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55. A docking station for docking and integrating a portable audio device for use
with a car stereo, comprising:

a base portion;

a bottom member connected to the base portion;

a top member connected to the base portion, the base portion, bottom member,
and top member defining a cavity for receiving a portable device; and

an integration device positioned within the base portion for integrating the
portable device with a car stereo.
56. The apparatus of claim 55, wherein the top member is hingedly connected at
an edge to the base portion.
57. The apparatus of claim 55, wherein the base portion comprises a connector for
connecting the integration device with the portable device.
58. The apparatus of claim 55, further comprising a cable interconnected at one
end to the integration device and at an opposite end to the car stereo.
59. The apparatus of claim 55, wherein the integration device is wirelessly
connected to the car stereo.
60. The apparatus of claim 59, wherein the integration device is connected to the
car stereo by a Bluetooth wireless connection.
61. The apparatus of claim 55, wherein the portable device comprises a CD player,
CD changer, MP3 player, Digital Audio Broadcast (DAB) receiver, or satellite
receiver.
62. The apparatus of claim 61, wherein the satellite tuner comprises an XM or
SIRIUS satellite tuner.
63. The apparatus of claim 55, wherein the integration device comprises a circuit

board housed in the base portion.

64. The apparatus of claim 55, wherein the apparatus is mountable in a vehicle
trunk.
65. The apparatus of claim 55, wherein the top member is pivotable away from the

bottom member to allow access to the portable device.
66. The apparatus of claim 55, wherein the integration device is connected to the
car stereo using a Firewire, D2B, MOST, CAN, USB, USB2, IE Bus, T Bus, I Bus, or

serial connection.
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67. The apparatus of claim 55, wherein the car stereo is an OEM or after-market
car stereo.
68. The apparatus of claim 55, further comprising one or more auxiliary input

ports connected to the integration device for integrating additional portable devices
external to the docking station.
69. A method for docking and integrating a portable audio device for use with a
car stereo, comprising:

providing a docking station having a base portion, a bottom member connected
to the base portion, a top member connected to the base portion, and an integration
device housed within the base portion;

inserting a portable device into the docking station and connecting the portable
device to a connector on the base portion; and

integrating the portable device with the integration device for use with a car
stereo.
70. The method of claim 69, further comprising opening the top member away
from the bottom member prior to inserting the portable device into the docking station.
71. The method of claim 69, further comprising closing the top member to retain
the portable device in the docking station.
72. The method of claim 69, further comprising interconnecting the integration
device with the car stereo with a cable.
73. The method of claim 69, further comprising establishing a wireless connection
between the integration device and the car stereo.
74.  The method of claim 73 further comprising establishing a Bluetooth wireless
connection between the integration device and the car stereo.
75. The method of claim 69, further comprising integrating a CD player, CD
changer, MP3 player, Digital Audio Broadcast (DAB) receiver, or satellite receiver
with the car stereo.
76. The method of claim 69, further comprising integrating an XM or SIRIUS
satellite tuner with the car stereo.
77.  The method of claim 69, further comprising mounting the docking station in a
vehicle trunk.
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78. The method of claim 69, further comprising connecting the integration device
to the car stereo using a Firewire, D2B, MOST, CAN, USB, USB2, IE Bus, T Bus, I
Bus, or serial connection.

79. The method of claim 69, further comprising integrating the portable device
with an after-market or OEM car stereo.

80. The method of claim 69, further comprising connecting an external portable
device to an auxiliary input port on the docking station and integrating the external

portable device with the car stereo.
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holding the digital caption player(100}. The car A/V system(300) may include a car navigation.
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(57) Abstract:
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PURPOSE: A compact disk changer operating
system is provided to reduce inconvenience caused O 1::'@
by installing a cable and a cost by deleting DiN oo Q123458 :
cable. CONSTITUTION: An audio head unit(20) is
instafled in a vehicle and has a wireless transmitting 50
31

apparatus to be able to transmit by a wireless. A CD
changer(30) has a wireless receiving apparatus
receives a signal from the wireless transmitting
apparatus and is made an operating control by the
audio head unit(20). The wireless transmitting
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PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2000-286874
(43)Date of publication of application : 13.10.2000
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HO4L 12/28
(21)Application number : 11-090570 (71)Applicant : SUZUKI MOTOR CORP
(22)Date of filing : 31.03.1999 (72)Inventor : UEMURA HIROSHI

4

(54) ON-VEHICLE HEAD UNIT AND ON-VEHICLE EXTERNAL DEVICE

(67)Abstract:

PROBLEM TO BE SOLVED: To provide an external
device for an on-vehicle audio unit which device is
inexpensive and easily used.

SOLUTION: An on-vehicle head unit 2 is provided with
an amplifier 8 that amplifies an audio signal from an

=

o s U e B

internal music source 4, an external unit connector 10 for 3
connecting the head unit 2 to an external device, a
changeover switch 18 that selects an audio signal
received from the external device connected to the
external unit connector 10 via a cable or the audio signal
received from the internal music source, and a control
means 6 that controls switching between the internal
music source 4 and the external device 30. Furthermore,
an external device connector 31 is provided with bus use
pin connection terminals connected to a plurality of bus pins for bus connection, two control
pin connection terminals provided along the bus pins to send/receive a control signal, and a
connector main body engaging one cable connected to the external device and having the
bus pins and the control pins.

o

¢

18
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*NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been franslated by computer. So the translation may not reflect the
original precisely.

2.7*** shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim({s)]

[Claim 1]Amplifier which amplifies an audio signal characterized by comprising the following
from an internal music source, A changeover switch which changes an external device
connector which connects an external instrument, and an audio signal inputted from an
external instrument connected to this external device connector via a cable and an audio
signal inputted from said internal music source, A head unit for mount provided with a control
means which controls a change to said internal music source and said externat instrument.
A pin connection terminal for buses of plurality [ external device connector / said ] for bus
connections. _

Two pin connection terminals for control which are put'side by side at this pin for buses, and
send and receive a control signal.

Said pin for buses connected with said external instrument, and said control pin.

[Claim 2]Said control means, the time of said start up -- said pin for buses, and said control pin
-- a connection check signal -- the head unit for mount according to claim 1 provided with the
1st starting connection control section that sets up a pin connection terminal of a side which it
each transmitted and had a response in the connection check signal concerned as it is
effective.

[Claim 3]Said control means, Make one side into a high in fixed time which was able to be
defined beforehand between said two pin connection terminals for control at the time of said
start up, and. The head unit for mount according to claim 1, wherein after the fixed time
progress concerned is provided with the 2nd starting connection control section that returns an
output to the two pin connection terminals for control concerned to a front state at the time of
said start up.

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi ejje?atw_u=http%3A%2F%2Fwww4.i... 10/21/2008
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*NOTICES *

JPO and INPIT are not responsible for any

" damages caused by the use of this translation,

1.This document has been translated by computer. So the translation may not reflect the
original precisely.

2.2*** gshows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention]This invention relates to the head unit for mount, and the external
instrument for mount, and relates to the head unit for mount and the external instrument for
mount which have the feature in the connection type at the time of extending the external
instrument for mount to the head unit for mount especially.

[0002]

[Description of the Prior Art]Conventionally, the head unit of the audio for mount and the
connection type of an external instrument have two copies, deck connection and a bus
connection. Generally, a head unit is for example, a cassette with FM/AM radio, and, on the
other hand, an external instrument is a CD player, an MD player, or TV.

[0003]

[Problem(s) to be Solved by the Invention]However, in the above-mentioned conventional
example, since the connection type of deck connection and a bus connection was
incompatible, there was inconvenience that the CD player had to prepare two kinds, the object
for deck connection and the object for bus connections. for this reason, when a user selects an
external instrument, its head unit is an object for deck connection -- or it had to be checked
whether it was an object for bus connections.

[0004]

[Objects of the Invention]This invention improves the inconvenience which the starting
conventional example has, and sets it as the purpose to provide the head unit for mount which
shall be low cost and shall be especially easy to use the external instrument of the audio for
mount, and the external instrument for mount.

[0005]

[Means for Solving the Problem]So, in a head unit for mount by this invention. Amplifier which

http://wwwd.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 10/21/2008
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ampilifies an audio signal from an internal music source, and an external device connector
which connects an external instrument, It has a changeover switch which changes an audio
signal inputted from an external instrument connected to this external device connector via a
cable, and an audio signal inputted from said internal music source, and a control means
which controls a change to said internal music source and said external instrument. And a pin
connection terminal for buses of plurality [ external device connector | for bus connections,
Composition of having had a connector body engaged in one cable which has two pin
connection terminals for control which are put side by side at this pin for buses, and send and
receive a control signal, and said pins for buses connected with said external instrument and
said control pins is taken. It is going to attain the purpose which this mentioned above.
[0006]Here, since an external device connector was provided with a pin connection terminal for
buses for bus connections, and a pin connection ferminal for control for deck connection, even
if it is an external instrument of which connection form, it is connected by the same cable. For
this reason, it is not necessary when purchasing an external instrument to choose an external
instrument according to connector shape of a head unit.

[0007]

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with
reference to drawings. Drawing 1 is a block diagram showing composition with the external
instrument for mount linked to the head unit for mount by this invention, and the head unit for
mount concerned. As shown in drawing 1, the head unit 2 for mount is provided with the
following.

Amplifier 8 which amplifies the audio signal from the internal music source 4.

The external device connector 10 which connects an external instrument.

The changeover switch 18 which changes the audio signal inputted from the external
instrument connected to this external device connector 10 via a cable, and the audio signal
inputted from said internal music source.

The control means 6 which controls the change to said internal music source 4 and said
external instrument 30.

[0008]And the pin connection terminal for buses (BUS+ and - of the pin numbers 1 and 2 of
drawing 2) to which the external device connector 31 connects two or more pins 12 for buses
for bus connections as shown in drawing 2, Two pin connection terminals for control (CONT1
of the pin numbers 5 and 13 of drawing 2, and 2} which are put side by side at this pin for
buses, and send and receive a control signal, It has the connector body 11 engaged in one
cable which has said pin for buses connected with said external instrument, and said control

pin.
[0008]As shown in drawing 2, in this embodiment, the connector and signal line which connect
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the head unit 2 and the external instrument 30 are made into the gestalt containing both the
object for deck connection, and for bus connections. The deck connection D is a method which
accepts one external instrument and connects, as shown in drawing 3 (A). The strong point is
in the point which can be manufactured by low cost, and it being only one set of connection
and the point which cannot control a CD changer etc. by operation of a head unit have
management. In deck connection, while the internal music source (radio, tape) of a head unit
operates, CONT1 is made into "Hi", and while the external instrument operates, CONTZ2 is
made into "Hi", for example. An external instrument will make CONT1 "Hi", if the head unit
operates working. According to this, an external instrument suspends reproduction and makes
CONTZ2 "Lo".

{0010]On the other hand, connection of two or more sets of external instruments is possible for
a bus connection, and it can control CD changer y- etc. by a head unit. At a bus connection, an
address is assigned to each apparatus, and it connects by bus, and cooperates by exchanging
the demand of operation, a stop, etc. In a bus connection, since IC for communication is
needed and microcomputer processing increases, cost will become high. Generally, deck
connection is used for low-priced goods, and the bus connection is used for quality articles.
[0011]a head unit is a bus connection in using 13 pins of the method shown in drawing 2 in this
embodiment, as shown in drawing 1 -- or although it is deck connection, it cannot be
concerned, but the same external instrument can be connected. The reproduction means 34
which plays the alien-frequencies easy sauce in which an external instrument turns into an
external instrument to a head unit, such as TV, CD, or MD, in the example shown in drawing 1,
The connector 31 for head units for transmitting the audio signal reproduced by this
reproduction means 34 to said head unit via a cable, It has the external instrument control
means 32 which controls said reproduction means 34 according to the control signal inputted
from this connector 31 for head units. And the connector 31 for head units has taken the same
shape as the external device connector mentioned above, and structure. And it has the
connection type switching means which chooses either said pin connection terminal for control,
or said pin connection terminal for buses for a reproduction means according to the connection
check signal inputted from the connector for head units. In order that this connection type
switching means may choose a bus connection or deck connection according to the
connection type which a head unit adopts, it becomes unnecessary for a user to check the
connection type of a head unit. This is preferred when the head unit side supports only deck
connection or a bus connection.

[0012]When the head unit side supports both connection types and the external instrument
supports only one connection type, The control means 6 of the head unit 2 shown in drawing 1,
the time of start up (at the time of ACC ON}) -- the pin for buses, and said control pin -- a
connection check signal -- it each transmits and it is good to have the 1st starting connection
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control section 20 that sets up the pin connection terminal of the side which had a response in
the connection check signal concerned as it is effective.

[0013]When the head unit supports only deck connection, It replaces with the 1st starting
connection control section 20, One side is made into the high in fixed time which was able to
be defined beforehand between said two pin connection terminals for control at the time of
start up, and after the fixed time progress concerned is good to have the 2nd starting
connection control section that returns the output to the two pin connection terminals for
control concerned to a front state at the time of said start up. In this case, deck connection is
established between the external instrument only corresponding to deck connection, or the
external instrument corresponding to both connection types.

[0014]Drawing 4 is a block diagram showing the example which connected two or more sets of
external instruments using the connection type of 13 pins by this embodiment. The connector
shown in drawing 2 is adopted in the example shown in drawing 4, being only for deck
connection, in order to make a head unit into low cost. And TV which has a navigational panel
as an external instrument is formed, and the bus connection of two sets of other external
instruments is carried out from this TV. And the music source which transmits to a head unit
via deck connection by operating the navigational panel of TV is chosen. If other external
instruments 30 and 38 shown in drawing 4 should correspond to both deck connection and a
bus connection further, having a connector shown in drawing 2, being concerned -- others -- it
becomes unnecessary to be also able to connect an external instrument {o the head unit 2
directly, and to choose the connection type and connector of an external instrument according
to the gestalt of connection

[0015]The external instrument 40 shown in drawing 4 is provided with the two or more
expansion connectors 41 linked to a head unit or other external instruments. And the
expansion connector concerned has taken the same form as the external device connector
shown in drawing 1, and structure. And the external instrument control means used as the
controller of this external instrument 40, Deck connection is made by setting up said pin
connection terminal for control to the connector 41 to which the head unit 2 was connected, as
it is effective, It has two or more connect control part which carries out a bus connection by
setting up said pin connection terminal for buses effectively to the connector 41 to which other
external instruments were connected. Thereby, making the head unit 2 into low cost, two or
more sets of external instruments are connectable, and since it is altogether connectable using
the same cable, connection and selection of apparatus become easy.

[0016]Drawing 5 is a block diagram showing the composition of the example of the head unit
for mount by this invention. The head unit for mount shown in drawing 5 is a cassette with
FM/AM radio. As shown in drawing 5, the cassette with FM/AM radio (head unit) is provided
with the following.

hitp://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi ¢jje?atw_u=http%3IA%2F%2Fwww4.i... 10/21/2008

Honda Exhibit 1005
Page 640 of 907




IP,2000-286874,A [DETAILED DESCRIPTION] Page 5 of 6

The tuner circuit 52 which sides with the electric wave received with a vehicular antenna.
Tape equalizer amplifier 53 which amplifies the regenerative signal from the tape head 54
which plays a cassette tape.

Grand isolation amplifier 55 which amplifies the audio signal inpuited from the external
instrument 30.

The audio signal changeover switch 18 which changes the audio signal from these music
sources according to a switching signal.

[0017]The cassette 2 with FM/AM radio is provided with the BORIUMU circuit 7 which adjusts
further amplification of the audio signal inputted from a changeover switch, and the power
amplification 8 which amplifies the output of this BORIUMU circuit. This power amplification 8
is connected to the speaker 16. And it has the control oriented microcomputer 6 as a control
means by which deck connection is made with the external instrument 30.

[0018]As shown in drawing 6, transmission and reception of the connection check signal at the
time of AccON perform establishment of connection between the cassette 2 with FM/AM radio,
and an external instrument. Drawing 6 (A) is a wave form chart showing an example of the
connection check signal for establishing deck connection, and the cassette 2 with FM/AM radio
is 500 at the time of AccON. [ms] CONT1 is made info "Hi". This transmits to an external
instrument that the cassette 2 with FM/AM radio is demanding deck connection. In order for
the cassette 2 with FM/AM radio to require a bus connection of an external instrument, as
shown in drawing 6 (B), he transmits the pulse signal which turns into a connection check
signal immediately after at the time of AccON to each apparatus, and waits for the reply. If the
signal according to the connection check signal concerned is inputted from an external
instrument, the external instrument concerned and bus connection will be established.
[0019]As shown in drawing 7, the head unit which the external instrument 30 checks a bus
signal and CONT1 signal at the time of AccON, and is connected now judges which method it
is. That is, when it comes to AccON, it checks whether the connection check signal for bus
connections has been inputted (Step S1), and a bus connection is established when the signal
shown in drawing 6 (B) is inputted (Step S2). On the other hand, when the connection check
signal for bus connections is not inputted, it is judged whether CONT1 shown in drawing 6 (A)
is "Hi" (Step S3). And deck connection will be established if CONT1 is "Hi" (step S4).
[0020]When a bus signal and CONT1 are not inputted for 2 seconds from AccON, an external
instrument transmits the bus signal of a connection request to a head unit.

[0021]According fo this embodiment, as mentioned above, put wiring of two methods, deck
connection and a bus connection, in one connection connector, and and an external
instrument, Variety can be lessened, and when a user selects an external instrument, it
becomes unnecessary for its head unit to take into consideration which connection type it is,
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since the external instrument can respond by 1 model in order to identify of which method the
connected head unit is a thing.

[0022]

[Effect of the Invention]Since this invention was constituted as mentioned above, and
functioned and the external device connector was provided with the pin connection terminal for
buses for bus connections, and the pin connection terminal for control for deck connection
according to this, Even if it is an external instrument of which connection form, can connect by
the same cable, therefore it is not necessary to manufacture an external instrument according
to connector shape about the external instrument of the same function and, and a user faces
the purchase of an external instrument, It is not necessary to choose an external instrument
according to the connector shape of a head unit, and, for this reason, the outstanding head
unit for mount and the external instrument for mount which are not in the former that the
extension work of an external instrument can be done easily can be provided.

[Translation done.]
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*NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.

2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL FIELD

[Field of the Invention]This invention relates to the head unit for mount, and the external
instrument for mount, and relates to the head unit for mount and the external instrument for
mount which have the feature in the connection type at the time of extending the external
instrument for mount to the head unit for mount especially.

[Translation done.]
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*NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.

2.7*** shows the word which can not be translated.

3.In the drawings, any words are not franslated.

PRIOR ART

[Description of the Prior Art]Conventionally, the head unit of the audio for mount and the
connection type of an external instrument have two copies, deck connection and a bus
connection. Generally, a head unit is for example, a cassette with FM/AM radio, and, on the
other hand, an external instrument is a CD player, an MD player, or TV.

[Translation done.]
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*NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not refiect the
original precisely. |

2.7*** shows the word which can not be translated.

3.In the drawings, any words are not translated.

EFFECT OF THE INVENTION

functioned and the external device connector was provided with the pin connection terminal for
buses for bus connections, and the pin connection terminal for control for deck connection
according to this, Even if it is an external instrument of which connection form, can connect by
the same cable, therefore it is not necessary to manufacture an external instrument according
to connector shape about the external instrument of the same function and, and a user faces
the purchase of an external instrument, It is not necessary to choose an external instrument
according to the connector shape of a head unit, and, for this reason, the outstanding head
unit for mount and the external instrument for mount which are not in the former that the
extension work of an external instrument can be done easily can be provided.

[Translation done.]
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*NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by Computer. So the translation may not reflect the
original precisely.

2.%*** shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL PROBLEM

[Problem(s} to be Soived by the Invention]However, in the above-mentioned conventional
example, since the connection type of deck connection and a bus connection was
incompatible, there was inconvenience that the CD player had to prepare two kinds, the object
for deck connection and the object for bus connections. for this reason, when a user selects an
external instrument, its head unit is an object for deck connection -- or it had to be checked
whether it was an object for bus connections.

[0004]

[Objects of the Invention]This invention improves the inconvenience which the starting
conventional example has, and sets it as the purpose to provide the head unit for mount which
shall be low cost and shall be especially easy to use the external instrument of the audio for
mount, and the external instrument for mount.

[Translation done.]
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*NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the franslation may not reflect the
original precisely.

2.7*** shows the word which can not be franslated.

3.In the drawings, any words are not translated.

MEANS

[Means for Solving the Problem]Sa, in a head unit for mount by this invention. Amplifier which
amplifies an audio signal from an internal music source, and an external device connector
which connects an external instrument, It has a changeover switch which changes an audio
signal inputted from an external instrument connected to this external device connector via a
cable, and an audio signal inputted from said internal music source, and a control means
which controls a change to said internal music source and said external instrument. And a pin
connection terminal for buses of plurality [ external device connector | for bus connections,
Composition of having had a connector body engaged in one cable which has two pin
connection terminals for control which are put side by side at this pin for buses, and send and
receive a control signal, and said pins for buses connected with said external instrument and
said control pins is taken. It is going to attain the purpose which this mentioned above.
[0006]Here, since an external device connector was provided with a pin connection terminal for
buses for bus connections, and a pin connection terminal for conirol for deck connection, even
if it is an external instrument of which connection form, it is connected by the same cable. For
this reason, it is not necessary when purchasing an external instrument to choose an external
instrument according to connector shape of a head unit.

[0007]

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with
reference to drawings. Drawing 1 is a block diagram showing composition with the external
instrument for mount linked to the head unit for mount by this invention, and the head unit for
mount concerned. As shown in drawing 1, the head unit 2 for mount is provided with the
following.

Amplifier 8 which amplifies the audio signal from the internal music source 4.

The external device connector 10 which connects an external instrument.

The changeover switch 18 which changes the audio signal inputted from the external
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instrument connected to this external device connector 10 via a cable, and the audio signal
inputted from said internal music source.

The control means 6 which controls the change to said internal music source 4 and said
external instrument 30.

[0008]And the pin connection terminal for buses (BUS+ and - of the pin numbers 1 and 2 of
drawing 2) to which the external device connector 31 connects two or more pins 12 for buses
for bus connections as shown in drawing 2, Two pin connection terminals for control (CONT
of the pin numbers 5 and 13 of drawing 2, and 2) which are put side by side at this pin for
buses, and send and receive a control signal, It has the connector body 11 engaged in one
cable which has said pin for buses connected with said external instrument, and said control
pin.

[0009]As shown in drawing 2, in this embodiment, the connector and signal line which connect
the head unit 2 and the external instrument 30 are made into the gestalt containing both the
object for deck connection, and for bus connections. The deck connection D is a method which
accepts one external instrument and connects, as shown in drawing 3 (A). The strong point is
in the point which can be manufactured by low cost, and it being only one set of connection
and the point which cannot control a CD changer etc. by operation of a head unit have
management. In deck connection, while the internal music source (radio, tape) of a head unit
operates, CONT1 is made into "Hi", and while the external instrument operates, CONT2is
made into "Hi", for example. An external instrument will make CONT1 "Hi", if the head unit
operates working. According to this, an external instrument suspends reproduction and makes
CONT2 "Lo".

[0010]0n the other hand, connection of two or more sets of external instruments is possible for
a bus connection, and it can control CD changer y- etc. by a head unit. At a bus connection, an
address is assigned to each apparatus, and it connects by bus, and cooperates by exchanging
the demand of operation, a stop, etc. In a bus connection, since IC for communication is
needed and microcomputer processing increases, cost will become high. Generally, deck
connection is used for low-priced goods, and the bus connection is used for quality articles.
[0011]a head unit is a bus connection in using 13 pins of the method shown in drawing 2 in this
embodiment, as shown in drawing 1 -- or although it is deck connection, it cannot be
concerned, but the same external instrument can be connected. The reproduction means 34
which plays the alien-frequencies easy sauce in which an external instrument turns into an
external instrument to a head unit, such as TV, CD, or MD, in the example shown in drawing 1,
The connector 31 for head units for transmitting the audio signal reproduced by this
reproduction means 34 to said head unit via a cable, it has the external instrument conirol
means 32 which controls said reproduction means 34 according to the control signal inputted
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from this connector 31 for head units. And the connector 31 for head units has taken the same
shape as the external device connector mentioned above, and structure. And it has the
connection type switching means which chooses either said pin connection terminal for control,
or said pin connection terminal for buses for a reproduction means according to the connection
check signal inputted from the connector for head units. In order that this connection type
switching means may choose a bus connection or deck connection according to the
connection type which a head unit adopts, it becomes unnecessary for a user to check the
connection type of a head unit. This is preferred when the head unit side supports only deck

- connection or a bus connection.

[0012]When the head unit side supports both connection types and the external instrument
supports only one connection type, The control means 6 of the head unit 2 shown in drawing 1,
the time of start up (at the time of ACC ON) -- the pin for buses, and said control pin -- a
connection check signal -- it each transmits and it is good to have the 1st starting connection
control section 20 that sets up the pin connection terminal of the side which had a response in
the connection check signal concerned as it is effective.

[0013]When the head unit supports only deck connection, It replaces with the 1st starting
‘connection control section 20, One side is made into the high in fixed time which was able to
be defined beforehand between said two pin connection terminals for control at the time of
start up, and after the fixed time progress concerned is good to have the 2nd starting
connection control section that returns the output to the two pin connection terminals for
control concerned fo a front state at the time of said start up. In this case, deck connection is
established between the external instrument only corresponding to deck connection, or the
external instrument corresponding to both connection types.

[0014]Drawing 4 is a block diagram showing the example which connected two or more sets of
external instruments using the connection type of 13 pins by this embodiment. The connector
shown in drawing 2 is adopted in the example shown in drawing 4, being only for deck
connection, in order to make a head unit into low cost. And TV which has a navigational panel
as an external instrument is formed, and the bus connection of two sets of other external
instruments is carried out from this TV. And the music source which fransmits to a head unit
via deck connection by operating the navigational panel of TV is chosen. If other external
instruments 30 and 38 shown in drawing 4 should correspond to both deck connection and a
bus connection further, having a connector shown in drawing 2, being concerned -- others -- it
becomes unnecessary to be also able to connect an external instrument to the head unit 2
directly, and to choose the connection type and connector of an external instrument according
to the gestalt of connection

[0015]The external instrument 40 shown in drawing 4 is provided with the two or more
expansion connectors 41 linked to a head unit or other external instruments. And the
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expansion connector concerned has taken the same form as the external device connector
shown in drawing 1, and structure. And the external instrument control means used as the
controller of this external instrument 40, Deck connection is made by setting up said pin
connection terminal for control to the connector 41 to which the head unit 2 was connected, as
it is effective, It has two or more connect control part which carries out a bus connection by
setting up said pin connection terminal for buses effectively to the connector 41 to which other
external instruments were connected. Thereby, making the head unit 2 into low cost, two or
more sets of external instruments are connectable, and since it is altogether connectable using
the same cable, connection and selection of apparatus become easy.

[0016]Drawing 5 is a block diagram showing the composition of the example of the head unit
for mount by this invention. The head unit for mount shown in drawing 5 is a cassette with
FM/AM radio. As shown in drawing 5, the cassette with FM/AM radio (head unit) is provided
with the following.

The tuner circuit 52 which sides with the electric wave received with a vehicular antenna.
Tape equalizer amplifier 53 which amplifies the regenerative signal from the tape head 54
which plays a cassette tape.

Grand isolation amplifier 55 which amplifies the audio signal inputted from the external
instrument 30.

The audio signal changeover switch 18 which changes the audio signal from these music
sources according to a switching signal.

[0017]The cassette 2 with FM/AM radio is provided with the BORIUMU circuit 7 which adjusts
further amplification of the audio signal inputted from a changeover switch, and the power
amplification 8 which amplifies the output of this BORIUMU circuit. This power amplification 8
is connected to the speaker 16. And it has the control oriented microcomputer 6 as a control
means by which deck connection is made with the external instrument 30.

[0018]As shown in drawing 6, transmission and reception of the connection check signal at the
time of AccON perform establishment of connection between the cassette 2 with FM/AM radio,
and an external instrument. Drawing 6 (A) is a wave form chart showing an example of the
connection check signal for establishing deck connection, and the cassette 2 with FM/AM radio
is 500 at the time of AccON. [ms] CONT1 is made into "Hi". This transmits to an external
instrument that the cassette 2 with FM/AM radio is demanding deck connection. In order for
the cassette 2 with FM/AM radio fo require a bus connection of an external instrument, as
shown in drawing 6 (B), he transmits the pulse signal which turns into a connection check
signal immediately after at the time of AccON to each apparatus, and waits for the reply. If the
signal according to the connection check signal concerned is inputted from an external
instrument, the external instrument concerned and bus connection will be established.
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[0019]As shown in drawing 7, the head unit which the external instrument 30 checks a bus
signal and CONT1 signal at the time of AccON, and is connected now judges which method it
is. That is, when it comes to AccON, it checks whether the connection check signal for bus
connections has been inputted (Step S1), and a bus connection is established when the signal
shown in drawing 6 (B) is inputted (Step S2). On the other hand, when the connection check
signal for bus connections is not inputted, it is judged whether CONT1 shown in drawing 6 (A)
is "Hi" (Step S3). And deck connection will be established if CONT1 is "Hi" (step S4).
[0020]When a bus signal and CONT1 are not inputted for 2 seconds from AccON, an external
instrument transmits the bus signal of a connection request to a head unit.

[0021]According to this embodiment, as mentioned above, put wiring of two methods, deck
connection and a bus connection, in one connection connector, and and an external
instrument, Variety can be lessened, and when a user selects an external instrument, it
becomes unnecessary for its head unit to take into consideration which connection type it is,
since the external instrument can respond by 1 model in order to identify of which method the
connected head unit is a thing.

[Translation done.]
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PATENT ABSTRACTS OF JAPAN

(11)Publication number : 11-273321
(43)Date of publication of application : 08.10.1999

[

: G11B 31/00

(51)Int.Cl. BGOR 11/02

(21)Application number : 10-076115 (71)Applicant : CLARION CO LTD

(22)Date of filing : 24.03.1998 (72)Inventor : IDO KAZUHIRO
NAKABACHI YOSHIKI
UEHARA NAGATOSHI

HAMASHIMA SADAFUMI

(54) CAR AUDIO SYSTEM, VEHICLE-MOUNTED COMPUTER, AND METHOD FOR
CONTROLLING CAR AUDIO SYSTEM

(57)Abstract:

PROBLEM TO BE SOLVED: To utilize both advantages

by combining a compact computer with a universal OS

and a car audio system. .
SOLUTION: A local bus B1 corresponding to the form of __ ,g.i;‘_‘:,:""'wx' T iR
a CPU 11 included in a computer, a PCI bus B2 for " T
connecting equipment 15, 21, 22, 3, 16, and 7 included ’ e
in a car audio system, and a PCI bus host controller 114 —— T
for converting data form between the buses B1 and B2 -
are provided. An OS for the CPU 111 is stored in a flash
ROM 113. The CPU 111 can speedily perform complex
processing by efficiently accessing a memory 112 or the
like. The computer and the car audio system can be
operated smoothly. A multi-task can be facilitated, where
another processing can be made with another path while
an audio signal is being reproduced. Only the path corresponding to the form of the CPU 111
may be changed when the form of the CPU 111 is to be changed.
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*NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been franslated by computer. So the translation may not reflect the
original precisely.

2.7*** shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)] )

[Claim 1]A car audio system comprising provided with a computer for control:

A means by which said computer is provided with an operating system and this operating
system manages resources on a computer.

A means to execute a program of form beforehand decided to be a means to control input and
output containing a user interface.

[Claim 2]A car audio system comprising provided with a computer for control:
The 1st bus corresponding to form of CPU contained in said computer.
The 2nd bus for connecting apparatus contained in said car audio system.

[Claim 3]A car audio system comprising provided with a computer for controk:
A local bus corresponding to form of CPU contained in said computer.
A PCI bus for connecting apparatus contained in said car audio system.

[Claim 4]The car audio system according to claim 2 or 3 provided with a means to change form
of data between said each bus.

- [Claim 5]A car audio system of any one statement of four from claim 1 provided with the 3rd
bus for connecting two or more apparatus contained in said car audio system in daisy chain
form.

[Claim 6]A computer for mount characterized by comprising the following.

An operating system which realizes environment required in order to execute a program of
form decided beforehand.

A means to control a car audio system and said car audio system.
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[Claim 7]A computer for mount provided with a car audio system characterized by comprising
the following.

The 1st bus corresponding to form of CPU contained in said computer.

The 2nd bus for connecting apparatus contained in said car audio system.

[Claim 8]A computer for mount provided with a car audio system characterized by comprising
the following.

A local bus corresponding to form of CPU contained in said computer.

A PCI bus for connecting apparatus contained in said car audio system.

[Claim 8]The computer for mount according to claim 7 or 8 provided with a means to change
form of data between said each bus.

[Claim 10]A computer for mount of any one statement of nine from claim 6 provided with the
3rd bus for connecting two or more apparatus contained in said car audio system in daisy
chain form.

[Claim 11]A control method of a car audio system which controls a car audio system using a
computer provided with an operating system characterized by comprising the following.

A step which realizes environment which needs said operating system in order to execute a
program of form decided beforehand.

A step by which said program controls said car audio system.

[Claim 12]A control method of a car audio system which controls a car audio system using a
computer characterized by comprising the following.

A step with which CPU contained in said computer exchanges data through the 1st bus
corresponding to form of this CPU.

A step which exchanges data through the 2nd bus for apparatus contained in said car audio
system to connect apparatus.

[Translation done.]
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*NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.

2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention]This invention is combining a small computer with general-purpose OS,
and a car audio system, and relates to the art of harnessing a mutual advantage.

[0002]

[Description of the Prior Art]in recent years, progress with remarkable art of a semiconductor is
accomplished and the electronic equipment of various fields has become a miniaturization and
highly efficient by using a semiconductor. Thus, one of the electronic equipment made a
miniaturization and highly efficient by using a semiconductor has a personal computer
(henceforth a "personal computer”).

[0003]The small personal computers (it names generically the following "hand-held PC") called
[ especially ] a handheld computer (carried type), a palm top, etc. these days are also
increasing in number. Windows(registered trademark of Microsoft Corp.) CE etc. are known,
for example as base software (it is called below Operating System: "OS") suitable for such a
hand-held PC, i.e., an operating system.

[0004]Such a general-purpose OS realizes advanced throughput by managing finely
throughput, a memory, etc. of CPU which the computer has, or, If it is a program of the form
which provided the user interface independent of a program which it is unific and is easy to
use, or was decided beforehand, it has the advantage that the current update of the function of
a computer can be carried out by carrying out a current update freely.

[0005]As another electronic equipment which similarly has been made a miniaturization and
highly efficient by using a semiconductor, the car audio system and car-navigation system
which are carried in a car are mentioned. Among these, a car audio system is commonly called
a car stereo etc., and combines the tuner of a CD player, AM, or FM, etc. with amplifier, a
loudspeaker, etc. A car-navigation system is a shown system to which a screen display of the
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map is carried out to the specified destination, pinpeinting the current position of a car using an
azimuth magnet, an cdometer, GPS, etc.

[0006]These days, since a car-navigation system, a handsfree cellular phone, an anti-theft
alarm system, etc. are combined with a car audio system in many cases, the electronic
equipment for these mount is hereafter named a "car audio system" generically.

[0007]

[Problem(s) to be Solved by the Invention]The hand-held PC provided with OS which was
described above, and the car audio system were mutual completely separate in the former.
That is, although the car audio system which prepared the computer in the large meaning for
control existed, the computer in this case is called the embedded system which works only for
the specific purpose.

[0008]CPU with necessary minimum capability is used for this embedded system, and it
realizes necessary minimum processing to the hardware of receiving an operation switch or
operating a disk reproduction mechanism, by the small program using an assembler etc. For
this reason, usage of carrying out the change addition of the function by carrying out
processing and preservation of data like a personal computer, or carrying out the change
addition of the program cannot be done.

[0009]On the other hand, it did not have a function which a hand-held PC sounds music itself,
or controls a car audio system. For this reason, although the user might carry the hand-held
PC into in the car as a matter of fact, he did not use, having connected with the car audio
system.

[0010]By the way, the latest car audio system, Not only in conventional apparatus called the
tuner, cassette tape deck, and CD player of radio, Many apparatus is increasingly built into the
condition of an MD player, CD, the autochanger of MD, a car-navigation system, the voice
recognition equipment that recognizes a user's command, a handsfree cellular phone, and an
anti-theft alarm system. And it is dramatically difficult to master the car audio system which
becomes complicated in this way only with the switch in which it was provided by each device.
[0011]That is, when a car audio system becomes complicated in this way, many switches,
such as an operation key and a dial, will be in various places in the car. For this reason, it is
serious to memorize which is what operation key.

[0012]Namely, in order to master the car audio system which becomes complicated. To use for
control an information processor equivalent to the hand-held PC provided with the small
computer with the pliability which can carry out the current update of the function about the
advanced throughput which controls a complicated system, the user interface, and control
which are easy to use, and especially general-purpose OS is desired.

[0013]Even if it thinks from the hand-held PC side, a car is used like the present age in many
cases, and in the car is wanted to expand the width of practical use in society also with much
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traffic congestion. By combining with a car audio system especially, make an operation key
and a memory serve a double purpose, or, The information which a user wants to know in the
car is made to be read out by the synthesized speech using a computer, If usage of hearing
the voice from the loudspeaker of a car audio system, or accessing an external computer
network by the circuit of the cellular phone built into the car audio system can be done, the
width of practical use can be expanded rather than former.

[0014]When combining high-speed CPU which uses general-purpose OS, and apparatus
which is contained in a car audio system, to have a separate bus suitable for each from the
difference in both working speed, etc. is desired. In the car audio system which combined a lot
of apparatus, two or more apparatus is wanted to be easily connectable with simple refreshed
wiring.

[0015]Proposed in order that this invention might solve the probiem of conventional technology
which was described above, it is combining a small computer with general-purpose OS, and a
car audio system, and the purpose is to harness a mutual advantage. Another purpose of this
invention is to use two or more buses, and is using both high-speed apparatus of CPU and
others smoothly without futility. Another purpose of this invention is fo connect various
apparatus one after another with a daisy chain mode. '

[0016]

[Means for Solving the Problem]in order to attain the purpose described above, an invention of
claim 1 equips a car audio system provided with a computer for controi with the following.

A means by which said computer is provided with an operating system and this operating
system manages resources on a computer.

A means to control input and output containing a user interface.

A means to execute a program of form decided beforehand.

A computer for mount of claim 6 is provided with the following.

An operating system which realizes environment required in order to execute a program of
form decided beforehand.

Car audio system.

A means to control said car audio system.

An invention of claim 11 is what caught an invention of claim 1 from a view of a method, In a
controf method of a car audio system which controls a car audio system using a computer
provided with an operating system, A step which realizes environment which needs said
operating system in order to execute a program of form decided beforehand, and a step by
which said program controls said car audio system are included. A computer which controls a
car audio system by invention of claims 1, 6, and 11 is provided with general-purpose OS, and
it this general-purpose OS, A user interface which carries out the maximum exertion of the
capability of a computer by managing resources, such as CPU and a memory, and is not
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dependent on a program and which it is unific and is easy to use is provided, and an addition
and change of a function are made easy by adding a program of form decided further
beforehand, or changing. For this reason, control of a complicated car audio system becomes
easy. It becomes possible for in the car to use various programs, or to process information
using apparatus of a car audio system.

[0017]An invention of claim 2 was provided with the 1st bus corresponding to form of CPU
contained in said computer, and the 2nd bus for connecting apparatus contained in said car
audio system in a car audio system provided with a computer for control. An invention of claim
7 was provided with the 1st bus corresponding to form of CPU contained in said computer, and
the 2nd bus for connecting apparatus contained in said car audio system in a computer for
mount provided with a car audio system. An invention of claim 12 is what caught an invention
of claim 2 from a view of a method, In a control method of a car audio system which controls a
car audio system using a computer, A step with which CPU contained in said computer
exchanges data through the 1st bus corresponding to form of this CPU, Apparatus contained
in said car audio system contains a step which exchanges data through the 2nd bus for
connecting apparatus. An invention of claim 3 was provided with a PCI bus for connecting
apparatus contained in said car audio system with a local bus corresponding to form of CPU
contained in said computer in a car audio system provided with a computer for control. An
invention of claim 8 was provided with a PCI bus for connecting apparatus contained in said
car audio system with a local bus corresponding to form of CPU contained in said computer in
a computer for mount provided with a car audio system. An invention of claim 4 was provided
with a means to change form of data between said each bus, in the car audio system
according to claim 2 or 3. An invention of claim 9 was provided with a means to change form of
data between said each bus, in the computer for mount according to claim 7 or 8. In an
invention of claims 2, 3, 7, 8, and 12, data is exchanged using a bus CPU of a computer and
apparatus of a car audio system made the mistake in corresponding to a mutual form, and
between two buses, if needed, data changes form, wins popularity and is passed (claims 4 and
9). For this reason, even if operation of CPU is quicker than operation of each apparatus, it is
not necessary to double CPU with a motion cycle of each apparatus, and complicated
processing can be performed at high speed by accessing a memory etc. efficiently. Since data
which CPU exchanges, and data which apparatus exchanges do not scramble for
communicative competence of the same bus, it can operate smoothly in both a computer and
a car audio system. Multitasking of performing another processing using a bus corresponding
to form of CPU becomes easy simultaneously, reproducing a signal of a sound using a bus for
connecting apparatus. Also when changing CPU into a thing of another form, a bus for
connecting these apparatus with each apparatus remains as it is, and since what is necessary
is to change only a bus corresponding to form of CPU according to form of new CPU, it can
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respond also to change of CPU easily.

[0018]An invention of claim 5 was provided with the 3rd bus for connecting two or more
apparatus contained in said car audio system in a car audio system of any one statement of
four from claim 1 in daisy chain form. An invention of claim 10 was provided with the 3rd bus
for connecting two or more apparatus contained in said car audio system in a computer for
mount of any one statement of nine from claim 6 in daisy chain form. In an invention of claims
5 and 10, two or more apparatus can be connected in daisy chain form one after another, and
it can die. For this reason, also when the number of apparatus increases or distributed
installation of the apparatus is carried out here and there [ in the car ], long wiring-is not
concentrated in one place like a star method, and installation becomes easy. Since wiring
becomes intelligible shapely, it also becomes easy to change composition or to carry out
maintenance and repair.

[0019]

[Embodiment of the Invention]Next, an embodiment of the invention (henceforth a
"embodiment”) is concretely described with reference to drawings. Although this embodiment
is the car audio system provided with various apparatus, such as a CD player, it is provided
with the computer provided with general-purpose OS which is used for a hand-held PC, and
-also performs control of a car audio system by this computer. The same numerals are attached
about the member same about each figure used by the following explanation as the figure
explained before it, or the same kind of member, and explanation is omitted.

[0020][1. composition]

[Composition of whole 1-1.] First, drawing 1 is a block diagram showing the entire configuration
of this embodiment. As shown in this figure, this embodiment as each apparatus which
constitutes a car audio system other than the main unit 1, It has the tuner amplifier unit 2, the
microphone 3, the GPS antenna 4, the security control unit 5, the telephone unit 6, the CD-
ROM autochanger 7, and the auxiliary battery 9 for power supply backup.

[0021]Among these, the main unit 1 is a portion which builds in the computer for control and
controls the whole system by this computer. Although the tuner amplifier unit 2 does not carry
out the graphic display other than the antenna 2a of AM and FM, it is the portion provided with
a radio tuner and the amplifier for sounding a loudspeaker. The microphone 3 is for inputting a
user's voice so that operation by speech recognition can be performed. The function of this
speech recognition is realized by the program of the computer described above.

[0022][1-1-1. main unit] The main unit 1 is provided with the socket 13S for inserting
CompactFlash card 13, and the face plate unit 15 removed [ attach and | and made (drawing
1). CompactFlash card 13 is a storage using a flash memory, and data can be written from the
main unit 1 by inserting in the socket 13S formed in the main unit 1. This CompactFlash card
13 is used in order to exchange data, a program, etc. with other computers or to back up
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various information sets in this car audio system.

[0023]The face plate unit 15 attached, removed and made, It has the indicator which displays
various information on a user, and the final controlling element which provided the operation
key for a user to do various operations eic., and is referred to also as DCP (Detachable
Control Panel). The indicator of this face plate unit 15 is large-sized color LCD (liquid crystal
display) of 64 dots by 256 dots, etc., for example.

[0024]if it removes and carries out when getting off a car, even if a thief looks for a car audio
system, neither use nor resale can do this face plate unit 15, also seeing an important indicator
not have a final controlling element -- there are ** and a theft preventive effect of giving up
stealing. If the removed face plate unit 15 is put into the case 15a and it carries around, it will
damage neither itself nor a surrounding thing.

[0025]Although this face plate unit 15 is not shown in drawing 1, it is provided with the infrared-
ray-communication unit for exchanging data in the form of the hand-held PC 8, IrDA, etc.
[0026][Apparatus] besides 1-1-2. The GPS antenna 4 is an antenna for receiving an electric
wave from a GPS Satellite. The signal from this GPS antenna 4 is sent to the GPS unit in the
main unit 1 through GPS receiver 4a. Although this GPS unit is not shown in drawing 1, it
calculates the position on the earth with a receiver from an electric wave. On the computer
described above, by a program, the function of a car-navigation system is realized and a
calculation result is passed to the function of this car-navigation system.

[0027]The security control unit 5 is the sensor 5a which detects vibration and a shock, and
when a theft, a mischief, etc. are detected, it is a portion which carries out correspondence of
sounding the siren 5b. The telephone unit 6 is a unit which controls the function of a car
telephone, and is a portion which realizes the telephone call using the telephone antenna 6a or
the hand set 6b. The CD-ROM autochanger 7 is hanging automatically some CDs set
beforehand again, and is a unit which plays the disk which the user chose, and music.
[0028][1-1-3. daisy chain connection] Here, these security control unit 5, the telephone unit 6,
and the CD-ROM autochanger 7 are connected to the main unit 1 by USB (Universal Serial
Bus). This USB is a serial bus (the 3rd bus) for connecting two or more apparatus in daisy
chain form.

[0029]The apparatus connected by USB in this way comprises this embodiment so that data
with the exterior may be exchanged in the form of this USB. For example, the CD-ROM
autochanger 7, Although it has the hub (HUB) the object for upsfreams, and for downstreams
and digital data is once read from an audio CD or CD-ROM according to ATAPI form (parallel
form) inside this CD-ROM autochanger 7, After the read data is changed into the USB
(Universal Serial Bus) form which is serial form by the data converter built in, it is sent out to
USB.

[0030]The installation becomes easy when installing these units 5, 6, and 7 in the place distant
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from the main unit 1, since connection of the units 5 and 6 and the CD-ROM autochanger 7
turns into serial connection with such composition. Although connected in order of the unit 5,
the unit 6, and the autochanger 7 in drawing 1, connection order is good also as connection of
only arbitrary and required things.

[0031][The internal configuration of a 1-2. main unif] Next, drawing 2 is a block diagram
showing the main things among each portion described above, and is especially explained
focusing on the concrete composition of main unit 1 inside. This whole figure is divided into
four with the dashed line, in the left, CPU module 11 and a center become the support module
12, the upper right becomes the external unit 30, and the lower right has become the option
unit 40. Among these, CPU module 11 and the support module 12 are formed in the inside of
the main unit 1.

[0032]The external unit 30 and the option unit 40 have pointed out collectively the apparatus of
every some connected to the main unit 1. On account of explanation, CompactFilash card 13 is
shown in the direction under CPU module 11, and drawing 2 shows the face plate unit 15 to
the direction on the external unit 30.

[0033]Among these, CPU module 11 and the support module 12 constitute the computer for
control which controls the whole car audio system. Among these, CPU module 11 is a portion
which carries out logical data processing centering on CPU111, and the support module 12 is
a portion which performs input and output with other apparatus contained in a car audio
system.

[0034]The local bus B1 (the 1st bus) formed considering CPU111 as a center is a way with
CPU module 11 as [ main ] data. PCI (Peripheral Component Interconnect) for that it is a way
by the support module 12 as [ main ] data to connect each apparatus on the other hand it is
bus B-2 (the 2nd bus).

[0035][Composition of a 1-2-1. CPU module] The local bus B1 of CPU module 11, it is what
was doubled with the form of CPU111, and DRAM112, the flash ROM 113, the PCi bus host
controller 114, CPU host ASIC115, and PCMCIA-ASIC116 are connected to this local bus B1.
Among these, DRAM112 is a portion which provides work areas, such as a variable area,
when CPU111 processes information in control of a car audio system, etc.

[0036]The flash ROM 113 is rewritable ROM and is a portion which stores the software in large
meanings, such as 0S, BIOS, and an application program, here. The function of OS stored
here manages the resources on a computer, It is controlling the input and output containing a
user interface, executing the program of the form decided beforehand, etc., for example, what
used as the base Windows CE which conventional technology described by the way can be
considered.

[0037]The PCI bus host controller 114 is a means to change the form of the data which
connects the local bus B1 and PCI bus B-2, and is exchanged between these two buses.

hitp://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 10/21/2008

Honda Exhibit 1005
Page 677 of 907




JP,11-273321,A [DETAILED DESCRIPTION] Page 8 of 19

[0038]"ASIC", such as CPU host ASIC115, is the abbreviation for Application Specific
Integrated Circuit, and points out IC and LSI which were made for specific uses fo general-
purpose integrated circuits, such as ROM, RAM, and CPU. Specifically, this CPU host
ASIC115 is ASIC for the interface of the local bus B1 and the PCI bus host controller 114. This
CPU host ASIC115 [ that is, ], Between PClI bus B-2 and CPU module 11, are a portion which
becomes a window of the data exchanged and specifically, Input and output with CPU module
11 and the exterior are performed instead of CPU111, and also it is recognized whether it is a
thing of the kind passed to CPU111 about the data sent from PCl bus B-2.

[0039]ANnd although what should pass CPU host ASIC115 to CPU111 is sent to CPU111
through the local bus B1, CPU111 does not need to calculate o the other thing, for example,
the sent data, and such a reaction is returned about that for which it is sufficient if the reaction
for which it opted beforehand is returned mechanically.

[0040]PCMCIA-ASIC116 CompactFlash card 13, It is a portion for an interface corresponding
to being based on the standard of PCMCIA (Personal Computer Memory Card International
Association) as what is called a PC card, It is a portion which controls the reading and writing
of data to CompactFlash card 13.

[0041][Composition in connection with a 1-2-2. support module] Next, PCI bus B-2 of the
support module 12 is a bus for exchanging data among various apparatus which constitutes a
~car audio system. Here, as apparatus connected to this PCI bus B-2, there are the external
unit 30 and the option unit 40, and these have pointed out some apparatus collectively,
respectively.

[0042]That is, the external unit 30 is unit with the another main unit 1 shown in drawing 1, and
in this example specifically, It is the tuner 21, the amplifier 22, and the microphone 3 which
were formed in the face plate unit 15 attached, removed and made from the main unit 1, and
the tuner amplifier unit 2. Among these, the face plate unit 15 is provided with the infrared-ray-
communication unit 127.

[0043]The option unit 40 is a unit from which it can choose whether to include in this car audio
system as an option, and, specifically, are GPS unit 16 and the CD-ROM autochanger 7 in this
example. There is the CD-ROM unit 14 in the inside of the main unit 1, and this CD-ROM unit
14 is also connected to PCI bus B-2. This CD-ROM unit 14 is a player for reading digital data
from one CD or CD-ROM. These CD-ROM autochanger 7 and the CD-ROM unit 14 have the
compatibility that data can also be read from what is called an audio CD, and both can also
read data from CD-ROM (it is compatible).

[0044]In the support module 12, in order for PCI bus B-2 to exchange data among these
apparatus, Support ASIC121, CODEC circuit 122, DSP unit 123, the buffer memory 124, the
parallel / PCI driver 125, and the serial / PCI driver 126 are used.

[0045]Among these, support ASIC121 is a portion which controls traffic in the data where to
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send the data which came from where between the support module 12 and each apparatus.
"CODEC" of CODEC circuit 122 is an abbreviation of "Coder/Decoder”, i.e., the coding
decryption art of data, and this CODEC circuit 122, For example, it is a portion which performs
the A/D conversion etc. which carry out D/A conversion which changes the giveh digital data
intc an analog signal, or change an analog signal into digital data conversely.

[0046]"DSP" of DSP unit 123 is an abbreviation to mean a digital sound processor, i.e., the
circuit which processes the signal of the sound of digital format specially, and this DSP unit
123, When the digital data showing music etc. can be given, as items, such as balance of the
right and left set as the system, volume, Feder, surround, and an equalizer, are reflected in the
contents of the sound, it is a portion which processes digital data.

[0047]By audio equipment and PCI bus B-2s, such as a CD-ROM unit, since the buffer
memory 124 differs in the cycle which write data, it is a buffer for this difference to be filled up
with storing data and taking it out little by little, and comprises SRAM etc.

[0048]Paraltel / PCI driver 125 is portions which change into the data format of PCI bus B-2 the
digital data of parallel form sent from the CD-ROM unit 14. A serial / PCI driver 126 is portions
which change into the data format of PCI bus B-2 the digital data of serial form sent from the
CD-ROM autochanger 7.

[0049]The face plate unit 15 containing the infrared-ray-communication unit 127, It is
connected to support ASIC121 in a high-speed serial communication circuit, and GPS unit 16
is connected to support ASIC121 in start-stop serial communication circuits, such as UART
(UniversalAsynchronous Receiver-Transitter). The CD-ROM unit 14 is connected to parallel /
PCI driver 125 by parailel communication circuits, such as ATAPI (AT Attachment Packet
Interface). Although a graphic display is not carried out, ASIC which manages an exchange of
the data based on infrared rays is provided in the infrared-ray-communication unit 127.
[0050][2. operation] This embodiment constituted as stated above works as follows.

[2-1. -- overall operation]

[2-1-1. entry of data] According to this embodiment, the direct entry of the digital data is carried
out to support ASIC121 of the support module 12 among the data inputted from each
apparatus. For example, the data which key was pressed is sent from the face plate unit 15.
From GPS unit 16, digital data called the latitude and longitude which were calculated using
the electric wave from a GPS Satellite is sent. From the infrared-ray-communication unit 127
provided in the face plate unit 15, the digital data transmitted with infrared rays from the hand-
held PC 8 is sent.

[0051]From the CD-ROM unit 14 and the CD-ROM autochanger 7. The data of the sound read
from the audio CD, i.e., audio information, After the digital data read from CD-ROM, i.e., CD-
ROM daté,' is changed into the data format of PCI bus B-2 by parallel / PCI driver 125, and the
serial / PCI driver 126, it is sent to support ASIC121 via PCI bus B-2.
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[0052]Although not shown in drawing 2, the digital data which tells generating of abnormalities
is sent from the security control unit 5 shown in drawing 1. Similarly, from the telephone unit 6
shown in drawing 1, the digital data which tells the telephone number of the mail arrival and
dispatch origin of a telephone call, etc., i.e., alphabetic data, is sent, and the digital data which
tells a partner's voice, i.e., voice data, is sent during a telephone call support ASIC121.
[00563]These security control unit 5 and the telephone unit 6, Since daisy chain connection is
carried out to the serial bus B3, the information sent from the security contro! unit 5 or the
telephone unit 6, Like the digital data from the CD-ROM autochanger 7, after being changed
into the data format of PCI bus B-2 by a serial / PCI driver 1286, it is sent via PCI bus B-2.
[0054]0n the other hand, among the data inputted from each apparatus, after the analog
signal was once inputted into CODEC circuit 122 and is changed into digital data by this

. CODEC circuit 122 (A/D conversion), it is passed to support ASIC121. For example, from the
microphone 3, a user's voice is inputted with an analog signal, and the contents of broadcast
of the radio received as a result of tuning are inputted with an analog signal from the tuner 21.
[0055]Destination [ of the data of which the [2-1-2. input was done ]] The role of traffic control
which information support ASIC121 sends where is played fo the information for which it
gathers in this way. That is, roughly, support ASIC121 was processed with DSP unit 123, and
also it sends the data of a sound to the amplifier 22 through CODEC circuit 122, and data
other than a sound is sent to CPU module 11. However, the data inputted from the microphone
3 also in the data of a sound is sent to CPU module 11 for speech recognition.

[0056]The contents of the radio broadcast tuned up by the tuner 21 as data of a sound sent fo
the amplifier 22, for example, The voice etc. of the contents of sound recording read from the
audio CD with the CD-ROM unit 14 or the CD-ROM autochanger 7 and the call partner seen
off from the telephone unit 6 can be considered.

[0057]The data of which operation key was pressed by the face plate unit 15 as data other
than a sound, for example, With the digital data, the CD-ROM unit 14, and the CD-ROM
autochanger 7 which are called the latitude and longitude which have been sent from the data
of the file etc. which have been sent from the infrared-ray-communication unit 127, and GPS
unit 16. The contents of the map for car-navigation systems and the contents of the information
for every area which were read from CD-ROM, The data which tells the abnormal occurrence
led from the security control unit 5, the data which tells the telephone number etc. of telephone
call arrival [ which is sent from the telephone unit 6 | and dispatch origin, etc. can be
considered.

[0058][Information processing with a 2-1-3. CPU module] In CPU module 11, if digital data is
sent from support ASIC121, after the PCI bus host controller 114 changes the sent data into
the data format of the local bus B1, CPU host ASIC115 will be passed. If this CPU host
ASIC115 manages input and output instead of CPU111 and is passed data, it will judge [ what

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web _cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 10/21/2008

Honda Exhibit 1005
Page 680 of 907




JP,11-273321,A [DETAILED DESCRIPTION] Page 11 of 19

that data should pass to CPU111, or ] from the form of data, etc. whether that is right.
[0059]That is, the other data is passed to CPU111 although the reaction for which it opted
beforehand to the data for which it is sufficient if CPU host ASIC115 returns a fixed reaction
mechanically is returned to the support module 12 through the PCl bus host controller 114.
[0060]CPU111 processes the passed data according to the code of OS and the program which
are recorded on the flash ROM 113, and uses DRAM112 as storage areas, such as a work
area required in the case of this processing. For example, when a user's voice inputted from
the microphone 3 is sent, CPU111, The parameter showing the feature of the instruction word
currently prepared beforehand, a waveform, etc. are compared with the voice of the user who
received, a most alike instruction word is presumed to be what the user said, and it operates
according to the instruction word.

[0061]In CPU module 11, according to the request from CPU111, reading and writing of
CompactFiash card 13 are performed, when CPU host ASIC115 controls PCMCIA-ASIC116.
[0062]ANnd the result of information processing by CPU111 is sent to the support module 12,
after being changed into the data format of PCI bus B-2 by the PCI bus host controller 114. As
data sent to the support module 12 as a result of information processing, it is instructions of the
operation to each portion and each apparatus of the support module 12, etc., and processing
of input and output etc. is performed in the support module 12 according to the data sent in this
way.

[0063][Processing of input and output with a 2-1-4. support module etc.] For example, if the
instructions which tuning of the data read from CD or radio is made arrive from CPU module
11, the CD-ROM unit 14, the CD-ROM autochanger 7, and the tuner 21 will perform operation
according to it. If the instructions which change the sound source of the sound which has come
out of the loudspeaker to apparatus different from the present arrive from CPU module 11,
support ASIC121 will change the digital data sent out to CODEC circuit 122 from the thing of
the apparatus till then to what is depended on the apparatus specified newly.

[0064]When outputting digital data to the amplifier 22, since the amplifier 22 receives only an
analog signal, after CODEC circuit 122 changes digital data into an analog signal (D/A
conversion), it outputs it to the amplifier 22.

[0065]If the indicative data to a user is sent to support ASIC121 from CPU module 11 or other
apparatus, for example, support ASIC121 will transmit this indicative data to the face plate unit
15 through a high-speed serial communication circuit. In this case, in the face plate unit 15, the
information to a user is displayed on an indicator according to the transmitted indicative data.
[0066]Then, work of each portion which was described above explains concretely how a user
can use the car audio system of this embodiment.

[0067][Presenting of 2-2. operation and information] When operating the car audio system of
this embodiment, a user may press the operation key provided in the face plate unit 15, and
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may utter the words and phrases beforehand decided for every internal use of operation. as
the words and phrases which may press the operation key changed to CD when a user wants
to use CD and an FM tuner and which carried out and were decided beforehand -- for
example, -- "-- carrying out - ****-" — " what is necessary is fo obtain, fo increase and just to
speak toward **" efc. and the microphone 3

[0068]When a user presses the operation key, the data is transmitted to CPU module 11 from
support ASIC121, CPU111 sends a new indicative data to support ASIC121, and the indicator
of the face plate unit 15 changes to a screen display for operating a screen display and CD for
operating radio using this indicative data, etc.

[0069]a user --", if it carries out and the words and phrases - ****-" are uttered, An analog
signal is changed into digital data from the microphone 3 by CODEC circuit 122, From support
ASIC121, through PCI bus host controller and CPU host ASIC115, it is sent to CPU111 by this
digital data and CPU111, Based on this digital data, it recognizes which language the user
said, and the same correspondence as the time of the operation key being pressed is carried
out according to a recognition resuilt.

[0070]For example, use the indicator of the face plate unit 15 as the touch panel, and as a
graphical user interface of a computer, For example, the function which can be used at the
time is displayed on an indicator by an icon, and if the icon of the function which a user wanits
to use is touched with a finger, the function can work. If they use, for example, a display and
speech recognition in one voice by such an icon, The usage that a screen will return to the
state in front of one if a screen will change, some following icons will be displayed if some
icons are displayed at once and a user speaks with the "next", and a user speaks, saying "It
returns” is also possible.

[0071][When 2-3. radio is listened to] it is the operation which was described above -- a user --
", if obtain, and increase, it speaks with **", FM broadcasting of radio is chosen and CPU111
recognizes it, Support ASIC121 changes the sauce of the data which changes the tuner 21 to
the receive state of FM according to the command from CPU111, and is sent out to the
amplifier 22 to the data of the sound from the tuner 21. in this case, the good next frequency of
a receive state is looked for automatically, the tuner 21 being that carry out and a user utters
the words and phrases "a seeking rise" which may receive the frequency tuned in last time, for
example, and changing frequency little by little (automatic scanning) -- it may be made like.
[0072]Thus, since the receiving contents sent from the tuner 21 are analog signals when
listening to radio, this analog signal is inputted into CODEC circuit 122, and after being
changed into digital data, it is sent to support ASIC121. Support ASIC121 passes the digital
data received from CODEC circuit 122 to DSP unit 123, and DSP unit 123, This digital data is
processed according to the setting-out item of the balance and volume which are beforehand
set up on the system, and if returns to support ASIC121.
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[0073]And support ASIC121 returns again the digital data which has returned in this way to
CODEC circuit 122, and after it changed this digital data into the analog signal again and
CODEC circuit 122 returns it, it is sent fo the amplifier 22 and it is made to flow through it from
a loudspeaker shortly.

[0074][Playback of 2-4.CD] A user sets an audio CD to ask the CD-ROM unit 14 and the CD-
ROM autochanger 7 and should just do directions of pointing to playback with "**** -*, etc. a
sound, etc., or flying to the following music to hear an audio CD. For example, when playing
the audio CD in the CD-ROM unit 14, the CD-ROM unit 14 operates by the instructions from
support ASIC121, and the audio information which is digital data is sent from the CD-ROM unit
14,

[0075]And parallel / PCI driver 125, Change this audio information into the data format of PCi
bus B-2, send to support ASIC121 and support ASIC121, If the audio information which once
passes this audio information to DSP unit 123, made process it, and was processed when
audio information was received from PCI bus B-2 is again received from DSP unit 123, The
processed audio information is passed to CODEC circuit 122 from a digital-input/output port,
and it is made to output to the amplifier 22 in the form of an analog signal.

[0076]When the CD-ROM autochanger 7 reproduces an audio CD, a serial / PCI driver 126
changes into the data format of PCI bus B-2 the audio information of the serial form sent from
the serial bus B3, but. Processing after it is performed like the case of the CD-ROM unit 14.
[0077]The CD-ROM unit 14 and the CD-ROM autochanger 7, If CODEC circuit 122 and DSP
unit 123 are compared relatively, in order that the iatter may process data little by little in the
cycle of short time to the former sending the data of the quantity collected in the cycle of long
time, a cycle has a gap among both. For this reason, support ASIC121 stores in the buffer
memory 124 the digital data which the CD-ROM unit 14 or the CD-ROM autochanger 7 has
sent collectively, A gap which was described above is filled up with passing DSP unit 123 and
making it process, if it takes out from the oldest portion one after another, and reproduction is
made to be performed smoothly.

[0078][Use of 2-5.CD-ROM and car navigation] A user for example, {o use the function of a
car-navigation system. For example, after setting fo the CD-ROM unit 14 CD-ROM on which
the data for car-navigation systems (application software, a map, etc.) was recorded, the
function of a car-navigation system is started. The function of such a car-navigation system is
realizable by recording on the flash ROM 113 of CPU module 11, for example as a program of
a computer, and making CPU111 execute such a program.

[0079]When such a car-navigation system tries to read the data of the map recorded on CD-
ROM, various information for every area, etc., For example, the digital data read from the CD-
ROM unit 14 is passed to CPU111 through parallei / PCI driver 125, PCI bus host controller
114, and CPU host ASIC115. CPU111 created on DRAM112 the bitmapped image for
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displaying on the indicator of the face plate unit 15 based on the data of the map etc. which
were received in this way, and also it is sent out to the support module 12.

[0080]When using a car-navigation system in this way, the GPS antenna 4 shown in drawing 1
receives the electric wave from a GPS Satellite, GPS unit 16 of drawing 2 calculates latitude,
longitude, etc. from this electric wave, and this data is sent to CPU111. Then, CPU111 can
specify on a map where the car loading with this car audio system is running from the data of
such latitude, longitude, etc. now. As a result, even if a user does not input, a its present
location can be set up as a departure point, or the rough map that the present point takes the
lead can be displayed, or the figure which directs next right-turn and left turn can be displayed.
[0081]The data for navigation may be memorized to CompactFiash card 13 (or DRAM112) or
the flash ROM 113.

[0082]The method of operation by speech recognition which was already explained, Thus, also
when using the function of a car-navigation system, it can use, For example, when using the
car-navigation system which issues directions, such as right-turn and left turn, for every corner
of a street and a user wants to see the directions before one, and directions of one beyond,
one display after another can also be changed by uttering the "next" and the words and
phrases of "returning."

[0083]In order to know where it will next turn, it becomes unnecessary to turn a look o an
indicator, if a user can also be told about such guidance and it does in this way with outputting
synthesized speech through the amplifier 22.

[0084][Use of a 2-6. telephone] The user can harness the advantage of a computer, and the
advantage of a car audio system as follows, when talking over the telephone using the
telephone unit 6. For example, the user registers into DRAM112 and CompactFlash card 13 of
the system beforehand people's telephone number and name which he knows using the
program of a computer.

[0085]If a telephone receives a message, it will not illustrate to drawing 2, but the digital data
which tells that the telephone received a message from the telephone unit 6 through the serial
bus B3, and the serial / PCI driver 126, and the digital data showing the telephone number of a
sending agency are sent {o support ASIC121. These data is further sent to CPU111 of CPU
module 11, and CPU111 searches whether the telephone number of the dispatch origin which
is hanging now into the telephone number registered beforéhand is registered.

[0086]When there is a telephone number of the dispatch origin which is hanging now into the
telephone number registered beforehand, CPU111 is returning the name corresponding to the
telephone number to the support module 12, A user can be told about who is telephoning by
displaying the name of those who are telephoning the face plate unit 15, or pouring the
guidance by synthesized speech "it is from Mr. OO" from a mounted loudspeaker.

[00